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Puoc thanh Iap tir néim 1958, HAMECO lé céng ty co khi ché tao
I&n hang dau Viét Nam trong cdc linh vuc thiét k&, dac kim loai,
két cdu, gia cdng co khi, ché tao thiét bi phuc vu cac nganh kinh
té trong va ngodi nwéc nhw nganh thiy dién, xi méng, can thép,
thay loi, dau khi, nhiét dién, céng nghiép phu tro...

HAMECO da khéng ngirng cdi ti€n, ndng cao chét lwong cia hé
théng quan ly. Xay dwng cac quy trinh kiém soat va thuc hién
ki€m sodt theo quy trinh xuyén suét cdc hogt déng san xudt kinh
doanh dap ng cdc tiéu chudn cta cac hé théng quan ly 1ISO
9001-2015; 1ISO 3834-2021; SO 50001-2018; ISO 45001-2018.

Sé&n phdm mdy nghién d4, séi truc dieng HAMECO 2100 dwoc
Céng ty thiét k& va ché tao trén ddy chuyén mdy méc hién dai,
dadp rng cdc tiéu chudn khét khe ciia Chau Au. D& dang lp dat
ciing nhu thay thé phu tung.

Model Hameco 2100

Kich thuéc da déu vao tsi da 70 mm

Téc dé Rotor 800-2200 vong/phiit

Pdng co truyén déng 90-220 Kw

Rotor 3,4,5 céng, dwong kinh tir 600-1000 mm
Trong lwong 10.300 kg

Sén lwvong max 150 tdn/h

Kich thuéc hat dé thanh phdm | 0,25 mm -4 mm

Thong tin lién hé mua hang :

Email: sales@hameco.com.vn | ktdt@hamecovietnam.vn [kdth@hamecovietnam.vn

Phone: +84 02435587953

~ CONGTY THHH MTV
. €O KHI HA NOT

' [L‘ GOl ndo ANGUNENINGOGHUNG

TR Van phong: 76 Nguyén Tréi, Ha Noi
Nha mdy: KCN Thuan Thanh 3 - Bac Ninh

Mdy nghién d4, séi truc dirng HAMECO 2100 cé nhiéu tinh
ndng vuwot trdi nhu:

-Nghién dwoc nhiéulogivatliéu khdc nhau.
-Logibé dworc cdcloai da mém.

-Céngsudt, sanlwongléon.

-Véndautwthdp, khdu hao thu héivén nhanh.

- Chét lwo'ng 6n dinh, hiéu sudt lam viéc cao, hinh dang sén phdm
cuéi ciing tron, tg I¢ hat thoi det thdp, ldp dét don gian, dé siv
dung, khdnéng hao ménvét liéuthdp.

- Trure tiép tao déng néing é'n va di cho vét liéu, théng qua va déap
dé déng nang chuyén thanh néng lwong nghién, theo nguyén Iy
“da dap da" hodc “da dap thép" lam cho Rotor it bi mai mon, hao
phiit.

-Héthéng tudn hoan béitron tw déng, dam béo vén hanh lién tuc.

- Diéu khién téc dé bang bién tdn, canh bdo bang cam bién chéng
rung.

-Nghién raséanphdm ca dang thé va dang tinh min.

Factory: Khu cong nghiép Thuan Thanh 3, Thanh Khwreng, Thudn Thanh, Béc Ninh
Head office: 76 Nguyén Tri, Thanh Xuan, Ha Noi Website: hameco.com.vn
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Anh bia 1: Nghién ciu trién khai 4p dung mo
hinh Quj nha ¢ Qudc gia tai Viét Nam trong
thoi gian tdi a diéu tat yéu va can dugc sém
trién khai.

Gia 55.000 dong
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QUAN LY NGANH

Can nghi quyét thi diém vé co ch€ dac thu phat trién nha & xa hoi

Xay dung quj nha & qudc gia dé phat trién bén viing nha & do thi

Quy nha & quéc gia va chuong trinh phét trién nha & thuong mai gia phi hgp: Gidi phap cho
bai toan nha ¢ do thi tai Viét Nam

TU CHINH SACH BEN CUOC SONG

Dé xudt gidi phap xdy dung cong trinh cao téc dép (ng yéu cau phat trién bén viing

Nuit that can thao g6 trong quan Iy ddt xay dung cong trinh ngam gén véi dat bé mét

Quy hoach khdng gian ngdm theo huéng tu chi cong nghé

Quy hoach khdng gian ngam dudi long dudng dap ting phét trién bén viing

Nhan dién théch thic trong quan Iy va phat trién bén viing tai nguyén nudc

Dam bao dong chdy mdi trutng @€ hinh thanh khung sinh thai d6 thj cho song T Lich va cac
song ndi do Ha Noi

TRO CHUYEN VG1 CHUYEN GIA

Giit cdnh quan nudc dé tao dung hé sinh théi @ thi bén viing

GOC NHIN TU THUC TIEN

Nén “chia sé rdi ro” véi 13 ty USD dién mat trgi!

GIG1 THIEU SACH MG1

Quy hoach xdy dung khong gian ngam do thi

NGHIEN CU'U KHOA HOC

Nghién cGu thiét k& mét cét ngang ham d6 thj va hdm ngoai do thi dap ing diéu kién an
toan giao thong

Nghién cfu cdng nghé x Iy nudc nhiém man cdng suat nhd cap cho sinh hoat st dung nang
lugng mat tréi

Phén tich anh hudng cta lién két ngang dén dao dong ctia cdu dam chiu hoat tai xe di dong

Phan tich thyc trang cdng tac chudn bj dau tu cic dy an tai Ban quan Iy dy én dau tu xay
dung thi xa Tan Chau tinh An Giang

T6 chitc va quan Iy hgp déng du an Thiét ké - D&u thau - Xay dung

Dé xudt gidi phap quan Iy phat trién giao thong bén vitng hudng tdi nén kinh t€ carbon thap
tai TP BénTre

Binh hudng md hinh két ndi du lich lang nghé truyén théng - du lich viing Dong béng song Hong
Nghién ciiu sit dung tro trdu tif 16 nung gom dé thay thé mot phan xi mang trong vita

Xac dinh nguyén nhén gy cham tré tién do trong xdy dung nha mdy cong nghiép: Nghién
ctiu trudng hp tai Binh Duang, Viét Nam
Anh huéng ciia ¢t liéu tro bay két hop vun cao su tdi tinh chét cla vita xi ming

Phan tich so sanh kha nang chiu 3t ca dam bé tong dat ¢t thép theo cic tiéu chudn thiét ké
Phan tich san bé tong cot thép c trong lugng riéng thap bang md phdng s6 ANSYS

M@ rong khong gian lan bién cia dé thi, bai hoc tir kinh nghiém TP Rach Gid, tinh Kién Giang
Tich hop phuang phap phan tit hitu han véi cac thuat todn t6i uu hoa da muc tiéu dé giai két
cau dan khdng gian

Xdy dung mé hinh ho trg béo gid ddu thau phan két cau thép tai Viét Nam

Anh huting clia phan tng dia chéit dén kha nang hoa lng ciia nén dt; Nghién ciu thuc nghiém

Cacyéu t6 tac dong dén chuyén déi s6 ciia doanh nghiép xdy dung cdp téng cong ty

Nghién cGu chién lugc cho quén tri logistics trong xdy dung tién ché tai Viét Nam ap dung
phuang phap AHP

M6 phdng ting x( chiu luc nén doc truc clia gt tron lién hgp bé tong thudng nhdi dng diic
san bdng bé tong siéu tinh nang cao

Danh gid dnh hung ctia viéc nang ¢ap ha tang ky thuat dén on dinh cong trinh k& Tra (4 tinh Tra Vinh
Sir dung phuong phap thira s6 Lagrange d& phan tich tinh bai toan két cu dan phéng 6
nhiéu thanh dan sai l&ch chiéu dai do ché tao

Phan tich cdc quan diém khéc nhau vé cht lugng cla tu van gidm st trong cdc du an xdy dung
Nghién c(iu thyc nghiém mé hinh quan hé ting sudt - bién dang ctia vat liéu bé tong nhe stt
dung hat c6t liéu nhe tdi ché tir phé thai xay dung

Phat trién nha & cac dan toc thiéu s6 ving mién nii phia Bac trén ca s6 giit gin gid tri kién
triic truyén thong

Phat trién md hinh dy bdo stic chiu tai coc dya trén dit liéu thi nghiém 0-cell bdng phuong
phdp hoc méy ANN

Xac dinh cdc thong s6 t6i uu cla mdy dao mot gau dua trén diéu kién hoat dong
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Need for pilot resolution on special mechanism for social housing development

Building a national housing fund for sustainable urban housing development

National Housing Fund and Affordable Commercial Housing Development Program:
Solutions to the Urban Housing Problem in Vietnam

FROM POLICY TO LIFE

Proposing solutions for highway construction to meet sustainable development
requirements

The bottleneck that needs to be solved in the management of land for underground
construction associated with surface land

Underground space planning towards technological autonomy

Underground space planning under the road meets sustainable development
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Ensuring environmental flows to form an urban ecological framework for To Lich River and
Hanoi's inner-city rivers

TALK WITH EXPERTS

Preserving waterscapes to create sustainable urban ecosystems

PERSPECTIVE TO PRACTICAL

"Risk sharing” should be considered for 13 billion USD in solar power!

ABOUT NEW BOOK

Urban underground space construction planning
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Development of pile bearing capacity prediction model based on 0-cell test data using
ANN machine learning

Determining the optimal parameters of a single-bucket excavator based on operating conditions
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Can Nghi quyét thi diém vé co ché

dac thu phat trién nha é xa héi
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Deé xudt thao g mot s6 vudng mac hien nay trong phat trién nha & xa hoi (NOXH),

can xay dung Nghi quyét thi diém vé ca ché, chinh sach dac thu phat trién NOXH,
bao gém chinh sach lua chon chu dau tu du an xay dung NOXH khéng théng qua

dau thau va mot sé chinh sach khac.

MUC TIEU HOAN THANH 995.445 CAN NGXH GIAI
DOAN 2025 - 2030

Ngay 27/02, Tha tuéng Chinh pha da ky Quyét dinh sé
444/QD-TTg giao chi tiéu hoan thanh NOGXH trong nam
2025 va dén nam 2030 dé cac dia phuong b8 sung vao chi
tiéu phat trién kinh té - xa hoi.

Cu thé, giai doan 2025 - 2030 c3 nudc phai hoan thanh
995.445 can ho dé c6 thé dat dugc muc tiéu xay dung it
nhat 1 triéu can NOXH cho d6i tugng thu nhap thap, céng
nhan KCN giai doan 2021 - 2030.

Bao cdo két qua phat trién NOXH, nha & cho cong nhan
clia B6 Xay dung, tinh dén thang 3/2025, trén dia ban ca
nudc cé 655 du an NOXH da dugc trién khai véi quy mo
593.428 can. Ca nudc da hoan thanh 103 du an véi quy mo
66.755 can. SO lugng du &n da khai cong xay dung la 137
du an véi quy mo 114.618 can. S6 lugng du én da dugc
chdp thuan chd truong dau tu la 415 du an véi quy mo
412.055 can.

D6i v8i ngudn von tin dung uu dai 120 nghin ty dong
cho NOXH (hién nay la 145 nghin ty dong), da giai ngan
dugc 2.845 ty dong. Trong do, gidi ngan 2.580 ty dong cho
chu dau tu tai 20 dy an va 265 ty déng cho ngudi mua nha
tai 15 dy an.

DPanh gia viéc trién khai xay dung NOXH, Thu tudng
Chinh pht Pham Minh Chinh cho rang, viéc xay dung
NOXH da c6 két qua, tién bo, chuyén bién nhat dinh,
nhung so v@i yéu cau, mong mudn thi chua dat.

Cu thé, nhiéu dia phuong c6 két qua thuc hién cham so
vGi ké hoach dang ky tai Dé an. Trong khi d6, viéc gidi ngan
nguén von tin dung uu dai 120 nghin ty dé6ng cho NOXH
con cham va cé khoé khan. Bong thai, con vudng méc, khé
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khan cta cac doanh nghiép dau tu NOXH trong tiép can
dat dai, tha tuc dau tu xay dung, chi dinh thau, tin dung,
chinh sach vu dai...

Clng van dé trén, Thua truéng BO Xay dung Nguyén
Van Sinh nhin nhan, nhiéu dia phuong da quan tam, danh
quy dat NOXH tai cac vi tri thuan Igi, gan cac trung tam
do thi, KCN, dam bao dap ung ha tang ky thuat, ha tang
xa héi nhu: Bong Nai 1.064 ha, Quang Ninh 666 ha, Hai
Phong 336 ha, Binh Duong 408 ha...; Tuy nhién, mot sé dia
phuong bé tri quy dat dé phat trién NGXH con chua tuong
xdng vai nhu cu.

Ban vé cac chinh sach hién nay tac dong dén cac muc
tiéu phat trién NOXH, GS.TS Hoang Van Cudng - dai biéu
Qudc hoi khoa XV, Pho chu tich Hoi dong Gido su Nha
nudc nhiém ky 2024 - 2029 cho rang, viéc phat trién NOXH
mang y nghia quan trong trong béi cdnh hién nay, nhat
la v6i Quyét dinh s6 444/QD-TTg ngay 27/02/2025, Thu
tudng Chinh pha da giao nhiém vu phat trién NOXH cho
cac dia phuong. Diéu nay danh dau su chuyén bién ti mé
hinh phét trién thu dong trudc day, vén kém hap dan so
vGi BDS thuong mai, sang mot co ché chd dong hon.

Chinh sach nay tao diéu kién dé cac bén lién quan, bao
gom doanh nghiép, ngan hang va ngugi dan, chu dong
huy dong nguén von va lap ké hoach dau tu. Su phéi hop
"tam giac" gilta chinh quyén, doanh nghiép va ngan hang
sé mang lai hiéu qua cao hon.

Theo GS.TS Hoang Van Cudng, NOXH sé la dong luc
thuc ddy tang trudng. Viéc phat trién NGXH khong chi gidi
quyét nhu cau an cu ma con dong vai trd quan trong trong
nang cao chat lugng séng va tao xung luc kinh té - xa hoi
bén ving.
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KHAI THONG CAC “DIEM NGHEN” DE PHAT TRIEN
NOXH

Nhan manh tdm quan trong clia coéng tac phat trién
NOXH tai Hoi nghi truc tuyén toan quéc vé thao gé
khé khan, vuéng méc thuac ddy phat trién NOXH ngay
06/3/2025, Tha tuéng Pham Minh Chinh cho biét, phat
trién NOXH 1a moét dong luc phat trién kinh t&€ - xa hoi
trong b&i canh hién nay, gop phan tang dau tu, tiéu dung,
bdo dadm an sinh, tién b va cong bang xa héi, phat trién
dan sé, phat trién dé thi sang - xanh - sach dep.

Theo Thu tuéng Pham Minh Chinh, dau tu cho NOXH la
dau tu cho su phat trién ca xa hoi, cla dat nudc, |a nhiém
vu quan trong cta hé théng chinh tri, do do, can phai co
su vao cudc cla ca hé thong chinh tri, cap ay, chinh quyén,
Mat tran T6 quéc, cac doan thé, ngudi dan, doanh nghiép.

S6 liéu ctia BO Xay dung cho biét, ca nudc cé 10 dia
phuong da dua chi tiéu phat trién NOXH vao ké hoach
phat trién kinh té - xa hoi hang ndm va 5 nam cuda dia
phuong, d6ng thaoi, c6 30 dia phuang ban hanh ké hoach
trién khai P& an 1 triéu cdn ho NOXH. Cung dé, trén dia
ban ca nudc da quy hoach 1.309 vi tri véi quy mo6 9.737 ha
dat lam NOXH. Muc tiéu nam 2025, ca nudc hoan thanh
xay dung 100 nghin can NOXH.

Dé xuat thdo g& mot s6 vuéng mac hién nay trong phat
trién NOXH, Thi trudng Bé Xay dung Nguyén Van Sinh
kién nghi Thu tuéng Chinh phl giao Bé Xay dung nghién
clru, chu tri xay dung Nghi quyét thi diém vé co ché, chinh
sach dac thu phéat trién NOXH, bao gém chinh séach lua
chon cha dau tu du éan xay dung NOXH khéng thong qua
dau thau va mét sé chinh sach khac.

Ddéng gép gidi phap thuc ddy nhanh tién d6 trién khai

cac dy an NOXH, GS.TS Hoang Van Cudng cho rang, hién
tai, cac du dn NOXH chua phai d6i mét véi qua nhiéu canh
tranh, tuy nhién doanh nghiép nao cam két va chiing minh
dugc kha nang hoan thanh du an s6m, ding tién dé nén
dugc uu tién lya chon.

Déng thai, hién nay, goi tin dung 120 nghin ty déng
da dugc trién khai, nhung tié€n doé giai ngan can dugc diéu
chinh phu hgp véi ké hoach phat trién ma cac dia phuong
dé ra. Do d6, theo GS.TS Hoang Van Cudng, can su phdi
hgop chat ché gitta ngan hang va chinh quyén dia phuong
dé dam bdo nguén vén dugc phan bé kip thai va hiéu qua.

Chia sé tradch nhiém cuta dia phuong déi véi viéc trién
khai cadc muc tiéu phat trién NOXH, Phé chi tich UBND
TP.HCM Bui Xuan Cudng cho biét, Thi tuéng giao TP.HCM
trong giai doan ti nay dén nam 2030 tap trung xay dung
69.300 can. Tuy nhién, trén co s& chuong trinh, ké hoach
phat trién nha & Thanh phd da dua ra tu trudc, chi tiéu cda
Thanh phé phéan dau cao han, khoang 93 nghin can giai
doan ti nay cho dén 2030.

Theo Phé chu tich Bui Xuan Cudng, toan hé théng da
vao cudc, ké ca Thanh ay, HDND, UBND TP.HCM; déng thai
da ban hanh nhiéu chinh sach cho NOXH thoi gian viua
qua. Cu thé, nhu HDND c6 Nghi quyét cho cac cha dau tu
du an NOXH vay t6i da 200 ty dong va ho trg 100% lai suat
vGi thai han 7 ndm; Quy phat trién nha & Thanh phé ciing
cho vay mua NOXH t6i da 70% gia tri can ho nhung khong
VUGt qua 900 triéu dong va lai suat la 3,2%/nam, thai gian
[a 20 nam.

Du kién, TP.HCM sé trinh cac Nghi quyét dé thao g6, ho
trg chd dau tu cac chi phi trong dau tu xay dung hé théng
ha tang ky thuat, hé trg phi, 1& phi, cac ndi dung khac lién
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10 NHOM NHIEM VU, GIAI PHAP VE THAO GG KHO KHAN, VUGNG MAC THUC PAY PHAT TRIEN NOXH

Thi nhat | Vé thé ché& B6 Xay dung chu tri, ra soét lai thé ché, quy trinh, thi tuc, vuéng mac tai cac luat, nghi dinh, théng tu.
Thi hai Vé quy hoach, cac dia phuong phai quy hoach, diéu chinh quy hoach NOXH phu hgp, cham nhat trong quy 11/2025 phai thuc
hién xong.
Thiba B6 Xay dung ra soat lai tiéu chudn, quy chuén, dinh mdc lién quan NGXH (nhu chiéu cao, vat liéu xay dung...), thiét ké phu
hgp tiing viing mién dé c6 thé nghién ctiu viéc tién hanh san xuat hang loat, st dung cac cau két I3p ghép dé thi céng nhanh.
Thi tu Vé ha tang, cac dia phuang phai phét trién déng bé ha tang, dap (ng yéu cau, néu can thi dau tu cong. C6 thé chi dinh thau
déng bé gilta du an NOXH va du an ha tang, quan trong la phai phong chéng tham nhiing, tiéu cuc, lang phi.
Th& nam | Nghién ctru muc Igi nhuan phu hop (hién 10%), c6 thé ting nhung quan trong la du an phai lam nhanh, kip thaoi.
vé huy ddng nguon luc, giao Bé Tai chinh hoan thanh viéc lap quy nha & quéc gia trong thang 3/2025. Thuc hién phé duyét
Thi sau | danh sach ngudi dugc mua, thué mua, thué NOXH trén co s& dit liéu dan cu tich hgp véi cac tiéu chuan, tiéu chi. Cung véi do,
c6 co ché ho trg gidi phéng mat bang cda dia phuong...
Thi bay | Van phong Chinh pht chd tri, ra soat, cat gidm it nhat 30% thu tuc hanh chinh trong nam 2025.
Thi tam | Bo Xay dung giao Hoi Kién trac su Viét Nam t8 chic cudc thi thiét ké kién trdc NOXH, trién khai trudc 30/4/2025.
Thi chin | Yéu cau chéng tham nhiing, tiéu cuc, lang phi.
Thd musi ac co quan bao chi truyén thc‘zng ddy manh cac chuang trinh thuc ddy NOXH, tao dong luc, truyén cam hing cho toan xa hoi,
nguai dan, doanh nghiép, biéu duang nhirng cach lam hay, kinh nghiém t6t.

quan dén qua trinh cap phép xay dung, cap gidy ching
nhan quyén s dung dat...

& g6c dé ngan hang, dé nguén vén cho NGXH dén ding
d6i tugng, cht dau tu, Thong d6c Ngan hang Nha nuéc Viét
Nam Nguyén Thi Hong cho rdng, can phai xac dinh nhu
cdu s@ hitu nha &, nhu cau mua, nhu cau thué & tung dia
phuong, lam rd muc dich xay dé€ ban hay dé thué. Ti d6, c6
nhiing chinh sach hé trg vé thué dat, 1ai suat, chi dinh nha
dau tu, gidm bt tha tuc cho cac doanh nghiép lam NOXH...

Duéi goc nhin doanh nghiép lam NOXH, nhiéu doanh
nghiép cho rang, cac vuéng mac hién nay gap phai chu
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yéu la vé tha tuc dau thau, giao chi dau tu du an NOXH,
nguon vén, ca ché, chinh sach uu dai lam NOXH...

DE giai quyét nhiing tén tai trén, thic ddy nhanh qua
trinh xay dung, phat trién NOXH, éng Lé Khac Hiép - Pho
cha tich Tap doan Vingroup cho rang, can c6 ca ché,
chinh séach cho phép cac dia phuong dugc chi dinh thau,
chi dinh nha dau tu. Cung do, dé xuat cho phép cac dia
phuong rit ngén tha tuc hodc cho lam song song. Cu thé,
cling ldc cé thé vira lam quy hoach, vira lam tha tuc dau
tu xay dung thi sé rat ngan nhiéu thai gian xay dung lam
NOXH.
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hinh sach vé nha & luén déng vai tro rat quan trong

tai méi qudc gia badi y nghia an sinh xa hoi, ddm bao

va nang cao chéat lugng cudc séng cho ngudi dan.

Trong b8i cdnh phat trién d6 thi manh mé, Viét Nam
cling dung trudc nhiéu yéu cau va thach thic rat I6n vé phat
trién bén viing nha & dé thi, trong d6 phan khic nha & xa hoi
(NOXH) déng vai tro quan trong. DU da dugc nghién cliu tu
s&m va trién khai rat hiéu qua tai nhiéu quéc gia phat trién
trén thé gidi, nhung viéc xay dung Quy nha & Qudc gia tai
Viét Nam mdi ding lai mét s6 nghién clru dé xuat. VGi cac
yéu cau cap bach va diéu kién “chin muéi” hién nay, dinh
huéng xay dung Quy nha & Qudc gia c6 thé dat dugc tinh
kha thi va trién khai nhanh dé giai quyét dut diém tinh trang
thi€u nha & tai cac dé thi hién nay.

QUY NHA G QUOC GIA, MOT GIAI PHAP PHAT TRIEN
BEN VUNG NHA G PO THI

Thuc té€ da chiing minh, cac quéc gia du c6 quy mo nén
kinh t& phat trién nhung viéc dap tng nhu cau nha & tai do6
thi 16n trong cac giai doan d6 thi hdéa nhanh, déu dugc xem
la nhitng thach thic rat I6n & ca 2 van dé: (1) Nguén cung
quy NOXH va (2) Kha nang tai chinh chi tra cho viéc dau tu
xay dung nha & va ngudi mua nha. Do d6, mé hinh Qay nha
& Quéc gia cling da dugc nhiéu quéc gia phat trién di trudc
nghién ctu trién khai tir kha sém va thuc hién kha thanh
céng vai nhiéu phuong thiic, quy mé, va hinh thuc trién khai
mang dén nhiing hiéu qua dong gop thuc tién dang ghi
nhan. Danh gia chung, cdc mé hinh Quy nha & Quéc gia da
dugc nghién ctu ap dung va da giai quyét tot bsi phuong

™Vién Kién triic Quoc gia, B6 Xdy dung

www.tapchixaydung.vn
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Thiét ké khu NOXH hién dai Griine Mitte (TP Diisseldorf,
CHLB Pikc) véi cdc tiéu chi ddy manh nha cho thué,

thué mua, da dang chirc nang dich vu va tién ich

céng cong cao (nguon: internet).

cham “Nha nudc hd trg nén tang khung, xa héi héa nguén
luc dau tu phat trién nha & va khuyén khich ngudi dan tu xay
dung kha tai chinh mua nha cho minh”. Cu thé nhu:

Tai Thuy Dién, ti nhitng ndm 1930, mé hinh hgp tac xa
cung cap va dich vu nha & da dugc trién khai rat thanh céng.
Ngugi ¢ nhu cdu mua nha, khi c6 viéc lam va thu nhap phu
hop c6 thé tham gia trich gii mét phan thu nhap vao quy
tin dung hodc mua trai phi€u ctia hgp tac xa. Tu d6 hgp tac
xa c6 dugc mot ngudn vén I6n dé cung cap hé trg nguagc trd
lai cho cac thanh vién trong hgp tac xa khi c6 nhu cdu mua
nha. Déng thai, hgp tac xa cling ch ddng xin co ché uu dai
vé dat, tai chinh tu chinh quyén dé mua hodc xay dung nha &
gia ré bang ngudn quy riéng ctia minh ti d6 phan phdi tré lai
cho cac thanh vién. Nha & sau khi phan phéi cling dugc quan
ly van hanh va bao tri bsi mot sé thanh vién hgp tac xa cho
phép nang cao chat lugng va chi phi ré phu hop.

Tai CHLB Buc, trong nhiéu nam dudi su bao trg cta chinh
phd, mé hinh Quy tiét kiém nha & da trién khai rat thanh
céng. Quy dugc thanh lap va hoat déng théng qua hé théng
2 ngan hang thanh vién quan trong la ngan hang thé chap
bat dong san va ngan hang tiét kiém xay dung. Nguén vén
huy dong clia quy la tir ddng goép clia ngudi lao déng thong
qua hgp dong tiét kiém gui tai ngan hang tiét kiém nha &
(t6i thi€u it nhat 1a 1,5 - 2 ndm) theo ding muc thdéa thuan
gita ngudi gui va vé muc tién tiét kiém va thuc hién tiét kiém
hang thang vai lai sudt c6 dinh. Khi da tiét kiém dugc t6i thiéu
50% gia tri nha & can mua, khach hang dugc vay 50% con lai
théng qua ngan hang tin dung nha & vdi lai suat thap c6 dinh
da théa thuan khi ky hop déng tiét kiém. Cac giao dich cap
tin dung va mua nha & dugc 2 ngan hang nay hé trg va bao
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dam tra ng khi co trudng hop rdi ro phat sinh bang tai san thé
chap la dat dai, nha. Quy dugc quan ly rat hgp ly théng qua
hé thong khung phap ly déng bo vé tiét kiém nha &, quy ché
hoat déng clia quy, mét sé cac quy dinh chi tiét vé ho trg bu
lai sudt, thudng truc ti€p cho ngudi tham gia tiét kiém... dac
biét la 2 dao luat quan trong la "Luat vé ngan hang thé chap
BDS" va "Luat vé nghiép vu tin dung".

Singapore, mét trong nhitng quéc gia Dong Nam A giai
quyét thanh cong nhat chuong trinh nha & cho ngudi thu
nhap thap trén cg s& giai quyét déng thai 3 nodi dung chinh.
Pau tu xay dung quy NOXH déi dao tai d6 thi, phan I6n do
cd quan chuyén trach 1a HDB ctia Nha nudc dam nhiém. Trién
khai cdc mé hinh quy tin dung cho vay mua nha thong qua
hé théng quy tin dung va ngan hang chinh sach v&i muc tiéu
dé 88% dan s6 s& hitu can hé bang phuong thic mua tra
gop, con lai la thué. Ngudi mua nha c6 thé tra trudc 20% tién
nha, phan con lai trd dan trong vong 25 nam théng qua mét
quy tin dung nha &. Cac khoan trad dan dugc tinh toan kéo
dai phu hgp, nhung cling ddm bao ngay sau khi ngudi lao
dong nghi huu sé hoan thanh chu ky trd ng va hoan toan s&
hitu nha & dé nha & trd thanh mét tai sdn c6 thé thua ké cho
con cai hodc ban hay thé chap dé 1dy tién an duéng tudi gia.
Quy tiét kiém nha & cling cho phép nhitng ngudi gli tién vao
quy nay dugc quyén uu tién mua nha véi gia thap hon gia thi
trudng. Dong thdi, ngudi mua nha dugc vay vdi lai suat thap,
linh hoat trong cac hinh thic mua va thué nha.

Ngoainguén luc tirngan sach cong quéc gia, viéc bé sung
cac nguén luc xa héi héa da dang cling dugc nhiéu quéc gia
nghién ctu ap dung. Nhu tai Philippines, cdc chuang trinh
nha & cho ngudi thu nhap thap trién khai da dang véi su
tham gia phéi hgp gita cdng ddng, cac t6 chic phi chinh
phl va co quan nha nudc. Tat ca cac t6 chic kinh doanh tu
nhan tai quéc gia nay cling phai dong gop vao quy phat trién
nha & cho ngudi nghéo bang khoan trich ra tur lgi nhuan thu
truc tiép tU thué thu nhap doanh nghiép hang nam. Cac té
chuic phi chinh phii do nha nudéc hé trg va giam sat bang co
ché chinh sach cling tham gia déng vai trd dau méi tu trién
khai cong viéc phat trién nha & loai nay.

Tai Thai Lan, trén cg s& co quan Nha & cong déng (UCDO)
truc thudc Bé Nha 6, c6 vai tro lién két cac t6 chic khdc nham
huy dong tai chinh dé phat trién nha &; hoach dinh chinh
sach, quy hoach va thiét k&, hé théng ngan hang riéng vai
muc dich cung cdp tin dung nha &; cung cap nhing khoan
vay cho ngudi thu nhap thdp vdi lai sudt uu dai, d€ ho mua
dugc nha trad gop da dugc thanh lap. Ngoai cac nguén luc cia
chinh pha hé trg va xa héi hdéa, mét trong nhiing nguén luc
quan trong cho quy phat trién nha & dén tir cha truong trich
20% khodan thué thu nhap ctia nhém ngudi c6 thu nhap cao.

DINH HUGNG XAY DUNG QUY NHA G QUOC GIA BE
PHAT TRIEN BEN VUNG NHA G DO THI TAI VIET NAM

Trong béi canh dan cu cé xu huéng ngay cang tich tu va
tap trung manh vao cac dé thi lon, van dé dap ung nha &
cho dai bo phan dan cu dang ding trudc cac yéu cau thuc
tién 16n, trd thanh cac uu tién hang dau dé co thé gia tang
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ca s6 luong va chat lugng. D& hudng téi muc tiéu trén, trong
nhiing nam viia qua, nganh Xay dung va chinh quyén cac dé
thi da c6 rat nhiéu né luc, dé ra va trién khai thuc hién nhiéu
gidi phap va chuong trinh phat trién nha &, trong dé dac biét
la cac chuong trinh tiéu biéu nhu:

Dé an "DPau tu xay dung it nhat 1 triéu can hd NOXH cho doi
tugng thu nhap thap, cong nhan KCN giai doan 2021 - 2030"
dugc Chinh pha phé duyét ngay 03/4/2023, trién khai Chuong
trinh tin dung khoang 120 nghin ty déng dé phat trién NOXH,
nha & cong nhan co gia phu hgp véi kha nang chi tra ctia hé
gia dinh c6 thu nhap trung binh, thu nhap thap khu vuc d6 thi
va cla cong nhan, ngudi lao dong trong KCN, KCX.

Tai Ha Néi, chuong trinh phat trién nha & TP Ha Noi giai
doan 2021 - 2030 dugc UBND TP Ha Noi phé duyét tai Quyét
dinh s6 3627/QD-UBND ngay 03/10/2022. Theo dé, dén nam
2025 thanh ph6 phéan dau dién tich san nha & binh quan dat
29,5 m?/ngudi va phat trién mai khodng 1,25 triéu m? san
NOXH; dén nam 2030, dién tich san nha & binh quan dat 32
m2/ngudi va 2,5 triéu m? san NOXH.

Tai TP.HCM, chuong trinh phét trién nha & TP.HCM giai
doan 2021 - 2030 dugc UBND TP.HCM phé duyét theo Quyét
dinh s6 2971/QD-UBND ngay 06/9/2022. Theo d6, dén nam
2025 phan dau chi tiéu dién tich nha & binh quan toan thanh
phd dat 23,5 m?/ngudi va du ki€n phat trién 2,5 triéu m? san
NOXH tuong duong véi khodng 35 nghin can; dé€n nam 2030
phén dau chi tiéu dién tich nha & binh quan toan thanh phé
dat 26,5 m?/ngudi va du kién phat trién thém khoang 4,08
triéu m? san NOXH tuang duong vdi 58 nghin can.

Tuy nhién, tinh trang khan hiém nha dac biét la cac do thi
I6n van dién bién kha phtic tap. Trong khi d6 theo dit liéu ctia
Hiép héi Méi giGi BDS (VARS), trung binh méi nam, Ha Noi
va TP.HCM van thiéu trén 50 nghin don vi nha & cho du ké
hoach phat trién nha & clia 2 thanh phd dugc thuc thi téi da.
Cung vuot cau da dan dén gia NOXH tai cac dé thi tang cao.
Nhu cau Ién, nguén cung han hep hién nay kém theo tinh
trang dau ca, lach luat, théi gia cling lam thi trudng BDS nha
3 tai cac do thi lon nay, trong d6 gom ca phan khic NOXH
bién dong dir déi khién kha nang ti€p can NOXH cla ngudi
dan ngay cang xa voi. Dac biét nhém ngudi tré dudi 35 tudi
chiém s6 déng luén ding truée kha nang kho tiép cap véi
NOXH du da c6 nhiéu chinh sach uu dai vé von va lai vay tin
dung mua nha.



www.tapchixaydung.vn

-
s
e i

e e

r——
-
P

B e o e .

=g

et

2 = AT -t

Khu NOXH The Pinnacle@Duxton theo chudn tién nghi cao
cap, xanh, sinh thdi tai Singapore (nguon anh: tac gia).

Mé&i day, ngay 24/02/2025, tai cuéc hop véi Ban Chinh
sach, chién lugc Trung uang, Téng Bi thu Té6 Lam nhic dén
cau chuyén thanh 1ap "Quy nha & Qudc gia" nhdm phét trién
nha gia ré tai cac d6 thi I6n d€ c6 thé gop phan quan trong
giup thi trudng tang giao dich, thu hat vén, thac ddy d6 thi
tré thanh dong luc tang trudng clia quéc gia. Pay cé thé xem
1a mét dinh hudng dét pha mdi, giup giai quyét dut diém van
dé thi€u NOXH cho dai bd phan ngudi dan tai cac dé thi, dac
biét la tai cac dé thi l6n, luén trong tinh trang khan hiém nha
& nhu Ha N6i va TP.HCM.

Xa hon, nhitng két qua tich cyc nay con mang dén nhiing
y nghia rat I6n vé an sinh xa hoi, giai quyét van dé an cu va én
dinh cudc séng cho ngudi thu nhap trung binh thap, ma con
thic ddy phat trién bén viing thi trudng nha & trong phan
khuc nha via tdi tién va NOXH. Biéu nay cling déng thoi
phu hgp dap uing cac muc tiéu phat trién cda Viét Nam trong
giai doan chuyén ti€p hién nay tr mot nén kinh té dang phat
trién trung binh & muc thap 1én mdc phét trién trung binh
kha va tién t&i phat trién cao.

Thuc chat, y tudng xay dung hinh thanh Quy nha & Quéc
gia cling da tiing dugc mot s6 té chuc, don vi, bd nganh dé
cap trong cac giai doan trugc day. Tuy nhién, vi ca héi dudng
nhu chua “chin mudi” nén mgi chi dirng @ mét sé cac y tudng
va nguyén tac chung. Trong khi d6, do giai doan hién nay cac
yéu t6 cd ban dé tao lap quy dudng nhu da day dd, nén viéc
nghién ctu trién khai 4p dung mé hinh Quy nha & Quéc gia
tai Viét Nam trong thdi gian t6i la diéu tat yéu va can duoc
sém nghién ctu trién khai. Tuy nhién, dua trén bai hoc kinh

nghiém quéc té, mot s6 khuyén nghi vé chic nang va cau
trac clia quy bao gom:

(1) Quy nha 6 Qudc gia cling ddng vai trd nhu mot co quan
dau maéi chinh cap quéc gia trién khai tao lap quy NOXH, ddm
bao du ca s6 lugng va chat lugng véi cau tric quy moé can ho,
chat lugng tién nghi phu hgp theo ding nhu cau thuc tién.
Quy cling ¢ vai trd tham gia truc tiép cac khuyén nghi chinh
sach phat trién NOXH tai cac dé thi tir khau xay dung chinh
sach va quy hoach phat trién nha & d6 thi. Dac biét Ia khai
thac tan dung cac co hoi vé ngudn lyc dat dai trong qua trinh
dé thi hoa (nhu: xay dung déng bo hé théng ha tang va dau
tu phat trién ha tang dudng sat do thi, dudng sit cao téc theo
mo hinh TOD, m6 hinh d6 thi nén, do6 thj thong minh). Tham
van dé€ dan nang cao chat lugng tién nghi NOXH, loai bd nha
chét lugng thap dé phat trién cdc mé hinh NOXH dang séng,
nha & xanh - sinh thai - bén viing - tiét kiém nang luong...

(2) Quy nha 6 Quéc gia can dugc thanh lap va hoat dong
nham phat trién déng bo ca hai nhém NOXH 1a béan va cho
thué, thué mua. Trong do6, ké hoach giai doan 5 nam dau
tién, d€ dap iing nhanh chéng nhu cau trudc mét, chi trong
uu tién nhiéu hon phan khuc nha & dé ban. Trong céc giai
doan tiép theo, khi da dan hoat déng 8n dinh, ngudi st
dung cling da quen vdi viéc st dung cac céng cu va hinh
thic hé trg cha quy, tam ly s& hiru cling dugc giam bét,
ting budc dan chuyén sang ddy manh cac phan khic nha
G cho thué.

(3) Pac biét, can nghién ctu la thuc ddy manh mé hinh
thué mua cho phép ngudi tré dudi 35 tudi sau khi két hon,
chua c6 cuia cdi tich luj nhung c6 thé dang ky thué véi chi phi
thap va tra gop tich luy dé€ mua can ho trong quy NOXH, dadm
bdo sau 10 - 20 ndm c6 thé s& hiru truc tiép can ho.

(4) Quy nha & Qudc gia can dugc thanh lap va hoat déng
trén co sG hé théng luat phap quy dinh bai ban va dong bé
vé ca ché hoat ddng huy dong tiét kiém nha & clia ngusi dan,
phuong thiic quan ly nguén von, quy ché vé cho vay va thu
héivon vay... Trong d6, muc 1ai suat cho vay (uu tién moé hinh
lai sudt 6 dinh, cho vay dai han) sé la mét trong nhiing van
dé quan trong can dugc xac lap cu thé cho ting giai doan.
Qay cling can dugc gidm sét chat ché badi cac co quan quan
ly nha nudc dé c6 hoat ddng minh bach, han ché téi da tinh
trang huy déng va st dung von sai nguyén tac, phan phoi
nha & sai nguyén tac.

(5) Quy cling déng vai trd quan trong nhu mét ngan hang
tin dung dac biét, thu nhan cac nguén luc déng gop, dac biét
14 ngudn luc xa hdi tir cac cd quan té chic, tién gui tiét kiém
nha & cla cac ca nhan. Pong thai xay dung, t6 chuc trién khai
cac ké hoach phan phdi hiéu qua cac khoan vay tin dung ho
trg doi véi ca cac du an dau tu xdy dung NOXH va cac ca nhan
mua, thué, thué mua NOXH.

Bén canh do, trén co s& yéu cau va nhu cau thuc tién,
can ddy nhanh viéc nghién cttu va xay dung co ché chinh
sach dé sém trién khai va van hanh Quy nha & Quéc gia dé
¢6 thé nhanh chéng dua quy vao hoat déng, déng gép cho
su phat trién bén virng NOXH tai cac dé thi Viét Nam trong
thai gian téi.
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QUY NHA G QUOC GIA VA CHUGNG TRINH PHAT TRIEN NHA G THUGNG MAI GIA PHU HOP:

Giai phap cho bai toan nha é do thi

tai Viéet Nam
=) :

|

m— NGUYEN ANH TU* il

Nghién ctiu nay cung cap mot k: ng th sach cu thé, két hgp kinh nghiéem quéc té

VGi thuc tién Viet Nam, md ra huong di/

canh dé thi hoa nhanh chong hie

-

ol

hat trién nha & véi gia phu hgp tai cac d6 thi lén dang

la thach thic quan trong d6i véi Viét Nam trong béi

canh d6 thi hoa nhanh chéng. Nghién ctu nay dé

xuat mot gidi phap téng thé théong qua viéc thiét 1ap
Quy Nha & Quéc gia két hgp véi Chuang trinh phat trién nha
& thuong mai gia phu hgp.

Qua phan tich mé hinh quan ly nha & tir cdc quéc gia nhu
Han Quéc, Trung Qudc, nghién ciu dé xudt co ché huy déng
von da dang cho Quy Nha & Qudc gia va cac gidi phap cat
gidm thd tuc hanh chinh, tdng cudng tiép can quy dat dé
phat trién nha & thuong mai gia phu hgp... mé hinh dugc dé
xudt tan dung hiéu qua ngudn luc ctia khu vuc tu nhan; déng
thai ddm bao phan bé nguén luc cong mét cach cong bang
théng qua hé théng xac dinh déi tuong thu hudng dua trén
€0 sG di liéu cu dan quéc gia.

CO SG KHOA HOC VA THUC TIEN

Kha nang ti€ép can nha & phu hgp dugc xem la mét trong
nhiing nhu cau co ban clia con ngudi va la mét phan quan
trong cuta chinh sach phac Igi xa hoi. Theo ly thuyét kinh té
vé nha 6, can thiép ctia nha nudc vao thi trudng nha & la can
thiét khi thi trudng khéng thé tu than dap iing nhu cau nha &
cho moi tang 1&p dan cu, dac biét la nhém cé thu nhap thap
va trung binh. Hién tugng nay dugc giai thich bdi su that bai
cla thi trudng (market failure) trong linh vuc nha &, do dac
diém khéng hoan hao cua thi trudng BDS va tac déng ngoai
sinh (externalities) cGla hoat dong phét trién nha 6.

“Gidm déc Trung tdm Nghién civu nha & va thi truong BPS
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a thi dé giai quyét van dé nha & trong bai

Nha & khong chi la mét hang héa théng thudng ma con
mang tinh chat clia hang héa céng va cé anh hudng sau rong
dén phat trién kinh té - xa hoi. Nghién ctu clia cac nha kinh té
phét trién cho thdy méi quan hé chit ché gitia kha nang tiép
can nha & phu hgp va nhiéu yéu t6 nhu stc khoe, gido duc,
viéc lam va sy gan két xa hoi. Do d6, viéc dam bao cung cap
nha & véi gid phu hgp khong chila mét muc tiéu phuc lgi xa
hoi ma con la mot chién lugce phat trién kinh té dai han.

Co ché can thiép clia nha nudc vao thi trudng nha & c6
thé& thuc hién théng qua nhiéu hinh thic, bao gém: (1) hé trg
truc ti€p bén cung (cac don vi phat trién nha &) théng qua
cac uu dai vé dat dai, thué, tai chinh; (2) hé trg bén cau (ngudi
mua nha) théng qua céc khoan trg cap, uu dai thué, ho trg
lai suat; va (3) can thiép truc tiép vao thi trudng théng qua
viéc cung cap nha & cong. Méi hinh thiic can thiép déu cé uu
diém va han ché riéng, va viéc lua chon ca ché phu hop phu
thudc vao béi canh kinh té - xa hdi cu thé cia méi qudc gia.

Trong boi cdnh nguén luc cdng han ché, viéc két hop hiéu
qua cac co ché can thiép va huy déng su tham gia ca khu
vuc tu nhan trd nén dac biét quan trong. Cac mo hinh déi
tac cong-tu (Public-Private Partnership - PPP) trong phét trién
nha & gid phu hgp da chiing minh hiéu qua tai nhiéu quéc
gia, gitp tan dung ngudn luc tai chinh va nang luc quan ly
cta khu vyc tu nhan, dong thoi ddm bao muc tiéu cong bang
xa hoéi thong qua su diéu tiét ciia nha nuédc.

Tai Viét Nam, mac du da c6 nhiéu chinh sach hé trg phat
trién NOXH, nhung con thiéu mét co ché tai chinh bén viing
va dai han cho linh vuc nay. Cac chuong trinh hé trg tin dung
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cho NOXH thudng mang tinh ngén han va khéng én dinh,
g4y khé khan cho ca ngudi phat trién du 4n va ngudi mua
nha. Bén canh do, viéc thiéu mot co ché hiéu qua dé chuin
bi quy dat sach cho phat trién nha & gia phu hgp cling la mot
rao can Ién.

TONG QUAN NGHIEN CU'U CAC CHINH SACH VE QUY
NHA G QUOCGIA

M hinh quan ly nha & xa héi tai Han Quéc

Han Quéc ap dung moé hinh trong dé chinh phu trung
uong quan ly nguén cung nha & thong qua viéc van hanh
cac cédng ty/doanh nghiép céng (public corporation) hoat
déng trong linh vuc nha & khac nhau, nhu Téng cong ty nha
& (LH) va Téng cong ty do thi nha & Seoul (SH). Dudi su van
hanh nay, cac co quan chuyén trach sé cung cap nhiéu loai
hinh nha & céng nhu nha & thué/mua theo hinh thic dang
ky/chuyén d&i quyén dugc mua, tuy theo loai hinh sé dinh ra
cac dé6i tugng (theo thu nhap hoac tang I6p xa hoi), quy mé,
gia ca, hinh thiic hé trg khac nhau.

Trong hé théng nha & clia Han Qudc, cé nhiéu loai hinh
nha & cong dugc cung cap cho cac d6i tugng khac nhau. Nha
cho thué lau dai danh cho tang I6p thu nhap thap nhat va
tang lap ké trén, thudéc nhom thu nhap 1 - 2, dugce cung cap
véi gia thué khoang 30% gia thi truong. Nha mua cho thué
danh cho d6i tuong tang I6p thu nhap thap nhat, nhom thu
nhap 1 - 2, la nha cho thué do co quan cong mua nha & tu
nhan va cho thué véi gia dudi 50% gia thi trudng. Nha cho
thué dai han theo hinh thic dat coc jeonse (Jeonse la kiéu
nha cho thué dugc duy tri dudi hinh thic nguai thué dat coc
mot lan 70% gia tri ngdi nha, sau d6 khong phai tra bat ky
khoan tién thué nha hang thang nao trong vong 2 nam) danh
cho tang 16p thu nhap thap nhat va tang 16p ké trén, nhom
thu nhap 1 - 2, véi gid dudi 50% gia thi truong.

Bén canh d6, Han Quéc con ¢b loai hinh nha cho thué
quéc dan danh cho d6i tugng tang 16p ké doi tuong thu nhap
thap nhat, nhém thu nhap 2 - 4, dugc cung cdp véi gia bang
50 - 80% gia thi truang. Nha & hanh phuc danh cho nhiing
déi tugng dac biét nhu vg chéng mai cudi, ngudi méi bat dau
cudc séng xa hoi, sinh vién dai hoc va ngudi gia trong nhom
thu nhap ti 2 - 6, dugc cung cap & muc gia tuang duong
60 - 80% gia thi trudng. Ngoai ra con cé nha cho thué cong
5 nam/10 ndm (chuyén déi bén) danh cho déi tugng cha hé
chua c6 nha (nhém thu nhép 3 - 6), ¢6 thé chuyén déi ban &
muc gia 80 - 90% gia thi truong sau 5 hoac 10 nam.

M hinh quan ly nha & xa héi tai Trung Quéc

Phuong thic cung tng NOXH cdia Trung Quéc c6 diém
tuong dong véi Viet Nam hién nay, theo d6 chinh quyén
trung uong dinh ra cac chinh sach va phap luat téng quan
nhung chinh quyén dia phuong chiu trach nhiém thu hat
cac nha dau tu théng qua cung cap dat, uu dai thué va cac
hé trg khac. Tai thai diém hién tai, chinh quyén dia phuong
cing chiu trach nhiém vé tai chinh, quan ly va diéu chinh gia
NOXH. Tuy nhién, trong nhitng nam gan day, hai thanh pho
thi diém Zhengzho va Chongqing da thi diém gidi thiéu va
van hanh Cong ty nha & dia phuong PRH.

Dudi hé théng cung cap téng thé nhu trén, Trung Quéc
da phét trién nhiéu ché d6 NOXH da dang, méi ché d hudng
dén doi tuong la cac tang 16p ¢ muc thu nhap khac nhau.
Comfortable and Economic Housing (CEH) la ché d6 "ban
nha" hé trg cac gia dinh c6 thu nhap thap, tuong tu nhu
NOXH Viét Nam hién nay, cung cap dat xay dung, uu dai vé
thué dé khuyén khich gia ban ré hon gia thi trudng. Capped-
price Housing (CPH) la ché d6 hé tro tang 16p trung luu, gidi
han & gia ban va dién tich.

Low-rent Housing (LRH) hay Cheap Rental Housing (CRH)
la ché& d6 hé trg tang I6p nhiing ngudi nghéo nhat, hé trg
nha & vdi gia thué thap nhat danh cho nhiing déi tugng nhan
trg cap co ban. Public Rental Housing (PRH) la loai hinh nha
cho thué danh cho d6i tugng ngudi ¢ thu nhap trung binh
va thap, va ti ndm 2014, n6 da bao gébm ca CRH va trd thanh
loai hinh dién hinh cia nha & céng Trung Quéc.

Co s& phap ly cta CEH c6 thé tim thdy trong "Quy
dinh quan ly CEH thanh d6 thi" ('Urban Economical and
Comfortable Housing Construction Management Rules'),
dugc ban hanh vao nam 1994 va da trai qua nhiéu lan chinh
slfa va sfa d6i. Theo cac quy dinh sta d8i ndm 2007, chinh
quyén dia phuong cung cap dat cho cac nha dau tu CEH (cac
cOng ty phat trién nha) vai chi phi thap hodc mién phi, mién
gidm cac loai thué, déng thai xac dinh gii han doi véi lgi
nhuan dau tu. Dé c6 thé cung cdp nha & véi muc gid ¢ thé
chi tra, cac quy dinh lién quan cling quy dinh ré vé tang 16p
thu huéng, tu cach thu hudng, phuang thic cung cép, gia
bén, dién tich nha dé ban va nguyén tic van hanh.

Tuy nhién, mot han ché chung cua cac bién phap ché dé
nay la chinh quyén dia phuong thudng khéng duoc hé trg
du tai chinh dé€ dap ing nhu ciu cla cép trung uang trong
viéc thuc hién céc chinh sach, va ban than cac ché dé ciing
phu thudc qua nhiéu vao quyén quyét dinh cta chinh quyén
dia phuong.

Chuang trinh PRH dugc thuc hién lan dau tién vao nam
2010 va dugc phap ché hoa trong "Hudng dan tang xay
dung nha & cong cho thué" (‘Guidelines to Increase Public
Rental Housing Construction'), quy dinh cac chinh quyén dia
phuong phai uu tién cung cap PRH bang céach trao quyén uu
tién cho cac doanh nghiép PRH trong viéc lién tuc tang chi
tra tai chinh va giao dat s dung. Sau khi gigi thiéu va két hop
v3i LRH, ché& d6 PRH d3 tré thanh loai hinh tiéu chuan va dién
hinh cGia nha & cong Trung Quéc.

Bai hoc kinh nghiém

Vai tro ctia Nha nudc: Nha nudc can déng vai tro ch dao
trong viéc xay dung chinh sach, quy hoach, va hé trg tai chinh
dé dam bao quyén tiép can nha & gid phu hgp khé nang chi
trad cla nguai dan.

Pa dang hda ngudn cung: Can phat trién nhiéu loai hinh
nha & khac nhau, phu hgp véi cac phan khic nhu cau va kha
nang chi tra (thu nhap) cta cac déi tuong khac nhau.

Huy dong nguén luc tu nhan: Can tao ra cac co ché
khuyén khich su tham gia cia khu vuyc tu nhan vao viéc phat
trién nha & giad phu hop bao gém NOXH va nha & gia ré.

Phén cap va phan quyén: Can phan cap va phan quyén cho
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chinh quyén dia phuang trong viéc quan ly va cung cap NOXH.

Quan ly va van hanh hiéu qua: Can xay dung cac co ché
quan ly va van hanh NOXH hiéu qua, dam bao tinh bén viing
va can bang lgi ich cac bén tham gia bao gbm ngudi dan,
doanh nghiép, va nha nudc.

MOT SO THACH THUC TON TAI CUA THI TRUONG
NHA G VIET NAM

Thi trudng BDS tai Viét Nam, ddc biét la phan khic nha &,
dang d6i mat véi nhiéu thach thic 16n, doi hoi su can thiép
chinh sach manh mé va kip thai ti phia Nha nuéc. Nhiéu ton
tai, thach thuc chinh cua thi trudng nha & lién quan dén co
ché& giao dat va kha nang ti€p can quy dat dé tang cung nha
& trong béi canh kha nang chi trd luén bi han ché cta phan
I6n dan cu g6 thi.

M6t trong nhitng ton tai I6n nhat hién nay la viéc dia
phuong van can ngudn thu tu tién sir dung dat dé can daoi
ngan sach. Viéc thu tién st dung dat 1a ngudn thu quan trong
giup dia phuong dau tu vao ca s& ha tang, phat trién kinh té
- Xa héi. Tuy nhién, viéc qua chu trong dén nguoén thu nay cé
thé 1am cham qua trinh phat trién NOXH do tién st dung dat
phat trién NOXH dugc mién. Chinh quyén dia phuong do vay
c6 thé méat dong luc néu tiép tuc st dung cc ché hd trg tién
st dung dat. Diéu nay dan dén viéc cac du an NOXH cling han
ché khi cac quy dat gianh cho loai hinh nha & nay nam tai cac
vi tri thi€u thuan Igi va khong dong bo vé ca s& ha tang ky
thuat ciing nhu ha tang xa hoi. Theo d6, uu tién nguén ngan
sach dia phuong dé chuén bi quy dat sach clng chi gianh
cho nhiing du &n phat trién ha tang va quy dat dau gia phat
trién nha & thuong mai.

Doanh nghiép can ti€p can nhanh quy dat va tiét kiém
thdi gian phat trién du an. Thai gian thuc hién cac thi tuc
phap ly lién quan dén dat dai, xay dung du an nha & tai Viét
Nam con kéo dai, gay khé khan cho doanh nghiép, lam tang
chi phi dau tu trong d6 c6 viéc gia tang chi phi tai chinh. Co
ché giao dat va thu tuc dau tu theo quy trinh chat ché, c6
gang t6i da hoa muc thu ngan sach cho chinh quyén dia
phuong nhung lai ciing nhac, kéo dai dan dén giam hiéu qua
chinh sach dua nguén luc dat dai vao st dung. Nhu vay, dinh
vi uu tién clia chinh sach tac dong thiéu tich cuc dén lgi ich
chung ctia xa hoi la ngusi dan mong chd ngudn cung nha &
gia phu hgp va cac doanh nghiép can ti€p can quy dat phat
trién du an.

Ngudi c6 thu nhap trung binh cdn mua nha gia phu hop
tai cac khu vuc d6 thi I6n. Tai cac d6 thi I6n nhu Ha Noi,
TP.HCM, nhu cau vé nha & gia phu hop clia ngudi cé thu nhap
trung binh la rat 16n. Ngudi 6 thu nhap trung binh la déi
tugng c¢é nhu cdu nha & thuc su, 8n dinh, va c6 kha nang
déng gép vao su phat trién kinh té - xa hoi ctia dat nudc. Tuy
nhién, nguén cung loai hinh nha & nay con han ché, gia nha
dat lién tuc tang cao, vugt qua kha nang chi tra cta dai bo
phan ngudi dan. Thi trudng nha & hién nay chd yéu tap trung
vao phan khuc cao cap, nha & thuong mai gia cao, bo qua
nhu cau clia ngudi co thu nhap trung binh. Thuc trang dién
ra hién tugng nguén cung gia cao 1a diéu hoan toan dé hiéu
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khi doanh nghiép chu dau tu mat nhiéu chi phi va thai gian
dé phat trién du an va can t6i uu héa loi nhuan khi dinh vi san
pham cao cap.

DE XUAT CHiNH SACH

DE gidi quyét cac van dé trén, can xay dung hai bé phan
chinh sach tuong hé nhu sau: (1) Thanh [ap Quy Nha & Quéc
gia va (2) Ban hanh Chuang trinh phat trién nha & thuong mai
gia phu hap.

1. Thanh 13p Quy Nha & Quéc gia

Quy Nha & quéc gia dugc huy dong von dé tai trg theo
hinh thiic cho vay cac chinh quyén dé thj truc thudc trung
uong thuc hién cong tac gidi phéng mat bang nhiing khu dat
dang ky tham gia Chuang trinh phat trién nha & gia phu hop.

Viéc huy déng vén cho Quy Nha & Quéc gia can dugc
thuc hién ti nhiéu nguon khac nhau. Nguén vén ti ngan
sach nha nuéc c6 thé dugc trich tir nguédn thu tién st dung
dat, tién thué dat, hodc cac nguén thu khac. Bén canh do,
viéc phat hanh trai phi€u Chinh phd hodc trai phiéu dia
phuong ciing l1a mét phuang thic huy doéng von hiéu qua
tu thi trudng.

Cac thanh ph6 truc thudc trung ueng phai xac dinh ré
nhiing vi tri khu dat tham gia vao Chuong trinh phat trién
nha gia phu hgp dé cé thé sit dung ngudn vay tir Quy Nha &
Qudc gia phuc vu gidi phéng mit bing va chudn bi quy dat
sach phat trién du 4n nha 8. Théng tin vé khu dat du an phai
bao gom day du cac chi ti€t quy hoach xay dung va chi phi
dat du an bao gém tién sir dung dat tinh theo hé s6 gia dat
tai khu vuc va chi phi lién quan dén dat.

Cac doanh nghiép dau tu BDS tham gia Chuong trinh
phat trién nha & gia phu hgp trén co s& dang ky mua trai
phiéu trung, dai han ctia Quy Nha & Quoc gia. Cac doanh
nghiép dang ky tham gia Chuong trinh phat trién nha & gia
phu hgp con dugc thdm dinh nang luc phat trién du an. Cac
du 4n nha & giad phu hgp dugc giao cho doanh nghiép véi
th tu vu tién doanh nghiép mua khéi lugng I6n trai phiéu
va phat trién du &n ban vai gia chi dinh phu thudc tiing khu
vuc dy an. Cac dia phuong van duy tri phuang thic dau gia
cac du an nha & gia phu hop trong Chuong trinh phat trién
nha gia phu hop.

Vé ca ché quan ly va van hanh Quy, can thanh lap Hoi
déng Quan ly Quy, bao gém dai dién cla cac bd, nganh
lién quan, chinh quyén dia phuong, cac té chic xa hoi, va
cac chuyén gia doc 1ap. Quy can hoat déng theo nguyén tac
c6ng khai, minh bach, hiéu qua, va tuan th phap luat. Quy
6 trach nhiém bdo toan va phat trién vén thong qua hé sé
bao toan vén. Cac hoat dong va van hanh ctia Quy tuan thu
cac quy dinh khac ctia phap luat vé dinh ché tai chinh.

2. Chuong trinh phat trién nha & thuong mai gia phu hgp

Dé cit gidm tha tuc dau tu vé dat dai va thi tuc cdp phép
du &n nha & thuong mai, can ra soat toan bo cac thu tuc hanh
chinh lién quan dén dau tu, dat dai, xay dung dy an nha &
thuong mai, loai bé cac tha tuc rudm ra, khong can thiét, va
hop nhat cac tha tuc cé thé. Viéc thanh 1ap bd phan mét clra
lién théng, chiu trach nhiém ti€p nhan, xi ly, va tra két qua
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cac thu tuc hanh chinh lién quan dén du an nha & cing la
mot giai phap hiéu qua. Bén canh do6, can xay dung hé théng
thong tin truc tuyén, cho phép doanh nghiép nop hé so, theo
déi tién do, va nhan két qua truc tuyén. Déng thai, can quy
dinh ré thaoi gian t6i da dé xut ly tiing thu tuc hanh chinh, va
¢6 ché tai xtr ly nghiém cac trudng hgp cham tré, gay phién
ha cho doanh nghiép.

Dé tang kha nang ti€p can quy dat, Quy Nha & Quéc gia
ti trg cho céc dia phuong dé gidi phong mat bang, ké ca quy
dat sach dé phat trién NOXH, nha & thuong mai gia phu hop.
Thai han giao quy dat sach c6 cam két va phat cham tién do6.
Dong thai, can ra soat va diéu chinh quy hoach st dung dat,
uu tién danh quy dat cho phét trién NOXH, nha & thuong mai
gia phu hagp. Viéc t6 chic dau gia cong khai, minh bach cac
du an nha &trén quy dat sach cling la mot giai phap hiéu qua,
tao co héi cho cac doanh nghiép tham gia.

Pé tan dung nang luc va hiéu qua cda doanh nghiép tu
nhan trong viéc phat trién du &n, can tao moi trudng dau tu
thuan lgi, hap dan, khuyén khich cac doanh nghiép tu nhan
tham gia phét trién nha & thuong mai gia phu hop.

Viéc xac dinh dung déi tuong dugc ti€p can chinh sach
nha & thuong mai gia phu hgp ciing rat quan trong. Chi ho
trg cho méi ho ti€p can mua nha & gia phu hgp mot lan. Can
xay dung tiéu chi thu nhap ré rang, minh bach dé xéac dinh
déi tuong dugc mua, thué mua nha & thuong mai gia phu
hap. Viéc st dung ¢o s& dit liéu cu dan qudc gia dé kiém tra,
xac minh théng tin cia ngudi dang ky mua, thué mua nha &
[a mét gidi phap hiéu qua, ddm bdo tinh chinh xac va cong
bang. Péng thdi, can cong khai danh sach cac déi tugng
dugc mua, thué mua nha & thuong mai gia phu hgp, va c6
co ché giam sat. Phuong thiic xac dinh mdc thu nhap cta doi
tugng khach hang tham gia Chuong trinh nha gia phu hgp
¢6 thé can ci muc théng ké vé ngli phan vi thu nhap tai tiing
thanh phé tham gia thi diém hodc st dung hé sé nhan véi
muc luong t6i thiéu ving tueng Ung.

GIAI PHAP VA LO TRINH THUC HIEN

Pé dam bdo tinh kha thi va hiéu qua cla cac chinh sach
trén, can thuc hién theo 16 trinh véi phuang thuc thi diém tai
cac d6 thi truc thudc Trung uong trong giai doan 2026 - 2030.

Trong giai doan 1 (2026 - 2027), can thanh lap Ban chi dao
thi diém cap qudc gia, do mét Phoé Thi tuéng Chinh phii lam
Trudng ban. Bén canh do, can xay dung va ban hanh cac van
ban phap ly huéng dan thuc hién thi diém. Bong thai, can
lua chon mét s6 du an nha & thuong mai gia phu hop tai Ha
Noi, TP.HCM dé trién khai thi diém. Viéc thanh 1ap Quy Nha &
thi diém cap thanh phé ciing can dugc thuc hién trong giai
doan nay.

Trong giai doan 2 (2028 - 2029), can danh gia két qua thi
diém, rut ra bai hoc kinh nghiém. Bén canh d6, cdn mé réng
pham vi thi diém ra cac dé thi truc thudc trung uong khac.
Dong thai, can hoan thién co ché, chinh sach vé Quy Nha &
Quéc gia va chuong trinh phat trién nha & thuong mai gia
phu hgp.

Trong giai doan 3 (t&r nam 2030), can t6ng két danh gia

toan dién két qua thi diém. Dong thai, can dé xuat Chinh phu
ban hanh chinh sach chinh thic vé Quy Nha & Quéc gia va
chuang trinh phat trién nha & thuang mai gia phu hgp trén
pham vi ca nudc.

Trong qua trinh thuc hién, can chd trong dén viéc tang
cudng tuyén truyén, nang cao nhan thiic vé muc tiéu, y nghia
cla chinh sach, tao su déng thuan trong xa hoi. Bén canh
dé, can dam bao su tham gia clia cac bén lién quan, khuyén
khich su tham gia clia doanh nghiép, ngudi dan, cac té chuic
xa hoi vao qua trinh xay dung va thuc hién chinh sach. Viéc
thudng xuyén kiém tra, giam sat chat ché qua trinh thuc hién
chinh séach, kip thai phat hién va xt ly cac sai pham cling rat
quan trong. Déng thai, can sdn sang diéu chinh chinh sach
khi can thiét, d€ dam béo tinh phu hgp va hiéu qua.

KET LUAN

Viéc thanh 1ap Quy Nha & Quéc gia va trién khai Chuong
trinh phat trién nha & thuong mai gid phu hop la mét gidi
phap toan dién dé giai quyét cudc khing hoang nha & tai
Viét Nam. Vdi |6 trinh thi diém tai 6 d6 thi I6n trong giai doan
2026 - 2030, chinh sach nay khong chi tao tién dé cho viéc
m& rdng trén pham vi toan quéc ma con dam bao can biang
Igi ich gitta chinh quyén dia phuong, doanh nghiép va ngudi
dan, gop phan nang cao chat lugng an sinh xa héi. Nghién
cu nay cung cdp mdt khung chinh sach cu thé, két hgp
kinh nghiém quéc té véi thuc tién Viét Nam, md ra huéng di
kha thi d€ gidi quyét van dé nha & trong béi canh dé thi héa
nhanh chéng hién nay.
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PEN culc SANG

Dé xuat giai phap xay dung cong trinh cao téc
dap ung yéu cau phat trién bén viing

CAO NGA

Viet Nam dang dau tu nguén luc rat lon cho phat trién ha tang giao thong ducdng bé.

bay la co hoi dé cac nha khoa hoc dé xuat giai phap cho xay dung nhiing céng trinh
cao téc dap ung yeéu cau phat trién bén viing.

LUA CHON GIAI PHAP CONG NGHE PHU HOP LAM
CAO TOC

Nhiing nam gan day, Viét Nam da dau tu xay dung gan
1.000 km dudng cao toc. Diéu nay cho thay Viét Nam dang
dau tu nguén luc, nhan luc rat 16n cho phat trién ha tang giao
théng dudng bd. Day chinh 1a co hoi rat I6n dé cac nha khoa
hoc dong gop y tudng, giadi phap cho xay dung nhiing cong
trinh nay.

Nhing du an I6n ctia dat nudc nhu 1a mét su thach thic
tri tué, tri thirc dé cac chuyén gia, nha khoa hoc tim giéi phap
déng gbp cho su phat trién cla cac du an nay. Tat ca cac
gidi phap ky thuat mang lai Igi ich déu dugc hoan nghénh.
Nhung tat nhién, phai theo mét quy trinh, trinh tu nhat dinh.

Riéng d6i vai cac du an duding cao téc da dugc trién khai
giai doan 2017 - 2020, 2021 - 2025 va giai doan 2026 - 2030,
mot trong nhiing van dé 16n va phuc tap dat ra doi véi cac
chu dau tu, tu van, don vi thi cdng la lua chon giai phap phu
hop dé lam cao to¢, bdo dadm dap (ng ducc yéu ciu vé chat
lugng, d6 bén clia nhirng doan dudng cao toc di qua vung
dat yéu, dia tang phc tap. Trong d6, dic biét phai ké tdi
nhiing doan cao t6c di qua khu vuc PBSCL - mdt vung chau
thé mdi, dugc béi ldng trong nhiéu nam, c6 tang bun kha
sau, khi lam cau My Thuan phai lam coc c6 d6 sau tGi 90 m,
con khi lam cau My Thuan 2 phai lam coc sau téi hon 100 m
mdi tGi tang soi, cudi.

Gan day, Cong ty TNHH Thuong binh ndang Hoa Binh dé
xuat st dung giai phap xady dung dudng cao t6c bang cau
ban réng bé téng cudng dé cao trén coc ly tam, két hop véi
gidi phap dam nhip I6n HPC va UHPC cho mét s6 khu vuc cao
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téc di qua vung BBSCL, hay con goi la gidi phap cong nghé
thi cdng cau ban bé téng cudng do6 cao trén coc PRC (giai
phap cau ban trén coc), la moét giadi phap két cdu cau theo so
dé khung chiu luc tich hgp mé tru déo ti két cau lap ghép
céng nghé da dugc ap dung trong xay dung cao toc cau can
tai Trung Qudc, Indonesia, Duc va Pai Loan nhiing nam qua.
Tai Viét Nam, mdc du giadi phap nay da dugc ap dung tai mot
s6 cong trinh, nhung chua dugc ap dung phd bién rong rai.

Giadi phap nay da dugc Céng ty Hoa Binh thi cdng xong
1 doan tuyén dai 500 m, gém 65 nhip 7,75 m, chia thanh 3
lién, xay dung 2 tang, nam trong khu phi thué quan Lach
Huyén ctia TP Hai Phong (tuyén D3A); duoc thuc hién thi
tai, kiém dinh két cdu trong khoang thai gian ti thang 02 -
6/2024, cho két qua kiém dinh két cdu cau déap Ung toan bo
cac yéu cau cua thiét ké. Bang chu y, két qua nay cling dap
(ing cac yéu cau cla Tiéu chudn ky thuat quéc gia Viét Nam
nhu: TCVN7888:2014 - Tiéu chudn coc bé tong ly tam Ung
luc trudc, TCVN11823:2017 - Tiéu chuan thiét ké cau dudng
bé; Tiéu chudn thiét ké cau clia Hoa Ky: AASHTO LRFD 2007,
AASHTO LRFDUHP-1; ASTM C1856/C1856M-17; ddm bao tudi
tho thiét ké trén 100 nam; dugc tinh toan thiét ké khang chan
vGi cap déng dat tir cap 7, cap 8.

TU cac cdng b trén truyén théng ctia Cong ty Hoa Binh,
cling nhu tham khao thém cac kinh nghiém vé cong trinh
tuong tu trén thé gidi va nghién ctu vé dia hinh va phan
bé dia chat cac I6p dat yéu & khu vuc DBSCL, 6ng Mai Triéu
Quang, mét chuyén gia cau dudng & Cong ty CP Tu van va
Dau tu xay dung ECC, da tién hanh phan tich chi tiét va so
sanh kinh té ky thuat gidi phap cau ban nhip ngan lién tuc
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trén coc co chiéu dai khac nhau vdi cac giai phap truyén
théng dang dugc st dung & khu vuc nay, cu thé |a phuang an
dam Supper T nhip 35 m.

Két qua phan tich cho thdy, két cdu cau ban lién tuc nhip
ngan dang nay néu dugc ap dung thay cho két cau nhip dam
don gian dung dam Supper T & cac doan cau can khéng yéu
cau vugt nhip I6n (qua cac khu vuc d6ng rudéng ngoai do thi)
sé& dem lai tiét kiém dang ké ca vé chi phi dau tu ban dau va
chi phivong doi.

Ong Mai Triéu Quang da phan tich thém ly do két ciu cau
ban lién tuc trén coc co6 thé ha gia thanh dang ké vi, véi giai
phap thiét ké va thi cong truyén théng, da téi uu héa dugce ca
trong thiét k&, st dung vat liéu cudng do cao (bé tdng mac
60 - 80 Mpa), san xudt quy moé céng nghiép trong nha may
va ap dung bién phap thi cong tién tién trén céng trudng
bdng phuong phap duc sén 13p ghép va toan khéi héa &
cong trudng...

DE XUAT SUDUNG GIAI PHAP CAU CAN CHO MOT SO
TUYEN CAO TOC

Theo danh gia ctia mét s6 chuyén gia, giai phap clia Cong
ty Hoa Binh la s&r dung coc bé tong duc sdn ép xudng long
dat, tao thanh gan nhu moét nén cing, phia trén st dung
nhiing ban bé tong, san bé tong truc ti€p thuc chat la mot
giai phap xt ly nén dat yéu rat tot.

Pay la gidi phap hoan toan c6 thé lam dugc nhung dé dua
vao thuc tién, cac co quan quan ly nha nudc can vao cudc hd
trg cho cac nha khoa hoc, hé trg cho cac doanh nghiép xay
dung hanh lang phap ly vé: nhitng quy dinh phap luat lién

quan, hé théng quy chuén, tiéu chuan, dinh muc, don gia...
lam cad s& ap dung dé xuat nay vao thuc tién, lan toa két qua
nay cho xa hoi thuc hién.

Giai phap céng nghé coc ly tdam cia Céng ty Hoa Binh rat
thich ing cho gidi phap mé réng, nang cap cac tuyén dudng
cao toc da xay dung, dac biét la cho cac tuyén nam trong
vung dat yéu khu vuc TP.HCM. Buong nhién, phai chdp nhan
suat vén dau tu co thé dat hon mot chut nhung dugc Igi rat
nhiéu nhu: Khéng mat nhiéu thai gian; kiém soat dugc chat
lugng cong trinh; cht déng duoc tién do; va dac biét it can
thiép tdi diéu kién tu nhién nhu nguén nudc.

DPac biét do tinh chat clia bién ddi khi hau, DBSCL dang tu
[un xuéng méi nam khoang 3,7 - 4,2 cm, nén gia st co x ly
nén dat yéu thi nén dat cGia viing nay van tu lin xuéng méi
nam. Nhung néu dung gidi phap cong nghé coc ly tam gitp
truyén tai trong sau han, thi téc do6 tu lun giam di rat nhiéu,
cho thdy giai phap nay c6 kha nang khac phuc dugc diéu kién
dac thu ctia DBSCL ma khéng anh huéng t6i cac van dé khac
nhu nguén nuéc ngam ctia khu vuc nay.

Gidi phap ctia Cong ty Hoa Binh cling sé gitp giam thiéu
rat nhiéu anh hudng dén céng trinh hién hitu néu ap dung
cho viéc mé& rong, nang cap céng trinh hién hiu da hoan
thanh va di vao st dung theo phan ky va dén thai diém nay
phai dau tu hoan chinh theo quy hoach theo yéu cau ctia Tha
tuéng Chinh phu, B6 trudng B Xay dung.

Bai néu tiép tuc st dung bién phap gia c6 nén bang cach
lai gia tai khi m& rong, nang cap cong trinh hién hiruy, sé tén
kém rat nhiéu vé kinh té vi phai co giai phap cat lan trudc, sau
d6 ma&i ma rong dugce. Noéi cach khac, phailam hanh lang cat
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TU CHINH SACH BEN CUOC SONG

! - .::-5-' T -
Qua trinh xdy dung cong trinh tai cau Eo Co Gdi trén Quoc
1o 84, swr dung giai phap cau nhip ngan trén mo, tru deo dé

xw Iy diém den vé sut truot.

s =

lun d€ khong lam nén méi anh hudng, kéo 1in nén cii von da
tén tai 6n dinh tir 10 - 15 ndm.

TS Tran Ba Viét - Pho chi tich Hoi Bé tong Viét Nam danh
gia va khuyén nghi, néu ap dung giai phap ctia Céng ty Hoa
Binh cho du an mé réng cao toc Sai Gon - Trung Luong c6
chiéu dai doan cau can 13,5 km la nhanh, ré va t6t nhat. Bén
canh d6, mét s6 tuyén cao téc sé dugc trién khai trong nam
2026 va giai doan 2027 - 2030 can chuyén sang st dung giai
phép cau can véi dam ban réng trén coc ly tam cho khu vuc
di qua rudng, déng, sinh lay, riing v6i dam UHPC cho vuot
nut giao 19, sé rat ngan tién d6 hoan thanh cong trinh xuéng
1 ndm, tng muc dau tu tdng khéng nhiéu, con gép phan
bao vé moi truong khu vuc nay.

DPanh gia chung vé giai phap cau can cla cac chuyén gia,
ong Nguyén Van Lam - Cong ty CP Tu van ky thuat va kién
trdc céng trinh giao thdng cho rang, cac giai phap déu khong
md&i, co ban giéng nhau va da dugc dp dung & nhiéu nudc
trong khu vuc va trén thé giéi.

Trong mét s6 hoi thao do Tap chi Xay dung, Hoi Vat liéu
xay dung t6 chuc trudc day, ban vé gidi phap ciu can thay
cho nén dudng dap & DBSCL, cac chuyén gia thudng kién
nghi st dung cac vat liéu va cong nghé méi dé lam két cau
nhip cau dai ra, gidm thiéu s6 lugng tru cau, rit ngdn thaoi
gian thi cong, tang kha nang tiéu thodat ... vi vay suat dau
tu cau van cao. Thi nay, véi gidi phap ctia Cong ty Hoa Binh dé
xudt lam nhip ngan lai, va thuc té& chirng minh suat dau tu xay
dung ciu giam di dang ké, chi khoang 15 triéu d/m? mét cau.

& Viet Nam, giai phap st dung cdu mé tru déo, nhip 12
- 15 m trén hé mong mot hang coc khoan nhéi da dugc ap
dung & mét sé du an dudng cao t6c qua khu vuc nén dat yéu,
di men theo sudn déc (@€ khong phai lam nén dudng dao
vao sudn nui hodc dé xu ly cac diém sut trugt sudn nui) nhu:
Cau Binh Huong trén cao toc Ha Long - Bach Bang; Cau Béo
But trén cao téc Hoa Lac - Hoa Binh.

Hay tai cau Dai Xuyén trén cao téc Van Don - Tién Yén dai
474,1 m, rdng 25,25 m st dung dam ban c6 chiéu dai nhip 12
va 13 m trén tru déo la mét hang 6 coc khoan nhéi dudng
kinh 1,0 m; cau vao Nha mdy Z117 & S6c Son - Ha Noi ¢6 chiéu
dai 96 m, rong 15 m st dung dam ban nhip 12 m trén mg, tru
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Méi phuong dn dé xudt déu c6 pham vi dp
dung khéng giéng nhau. Tuy nhién, tuu
chung lai van la dé xudt dp dung gidi phdp
cdu can cho mét sé tuyén cao téc sdp duoc
ddu tw méi hodc dau tu hoan thién giai doan
phén ky dé thay thé gidi phdp nén duédng
ddp. Cdc giai phdp dua ra hoan toan phi hop
véi trinh dd, céng nghé va thiét bi xdy dung
hién nay, dé duoc kiém chirng va chirng minh
tinh hiéu qua & cdc du'dn cu thé.

déo la mét hang 10 coc 45 x 45 cm.

Theo dé, giai phap cau dam ban lién tuc nhiéu nhip (12 -
15 m) st dung mé, tru déo c6 sudt chi phi xay dung cong trinh
kha thap, chi khoang 13 - 15 triéu d/m? mét cau (tuy theo cau
& trén can hay duéi nudc, coc dai hay ngén), va chi bang
khoang 50% sudt chi phi xay dung cia cau dam Super Tee
phé bién hién nay (suat vén dau tu xay dung cau dam Super
T do Bo Xay dung cong b kém theo Quyét dinh s6 816/QD-
BXD ngay 22/8/2024 la 32,844 ~ 37,416 triéu d/m?mat cau).

Trong khi dé gidi phap cau can nay van gitt nguyén dugc
cac uu diém cua giai phap két cau cau so véi nén dudng dip
cao, dap trén nén dat yéu hay nén dudng dao vao sudn ndi nhu:
gidm dién tich dén bu, gidi phong mat bang, thu hep dong chay
lam gidm kha nang kéo dai thdi gian tiéu thoat 10, gidm dugc
thdi gian thi cdng, ting cudng 6n dinh céng trinh va nhat la
khac phuc dugc tinh trang khan hiém vat liéu dap nén hién nay.

Ong Nguyén Van Lam cling cho rdng, gidi phap coc duc
san, 13p ghép c6 uu diém la thi cdng nhanh nhung chi 4p
dung cho dia hinh bang phang, dia tang la cat hoac sét, con
phuang 4n méng coc khoan nhéi lai c6 thé 4p dung cho moi
loai dia ting (ké ca nén da) va loai dia hinh (nhu trén sudn
déc, diém sut trugt). Do d6, tuy theo dia hinh, dia chat khac
nhau c6 thé chon gidi phap mé, tru déo trén hé méng coc
duc s&n hodc coc khoan nhéi, hodc co thé két hgp nhiéu giai
phép trong cung mét du an.

C6 thé thay, méi phuacng an do cac doanh nghiép, chuyén
gia dé xuat déu cé pham vi ap dung khéng giéng nhau. Tuy
nhién, tuu chung lai van la dé xuat ap dung giai phap cau
can cho mot sé tuyén cao toc sap dugc dau tu méi hodc dau
tu hoan thién giai doan phan ky dé thay thé giai phap nén
duong dap.

Cac gidi phap dua ra hoan toan phu hgp véi trinh do, cong
nghé va thiét bi xay dung hién nay, da dugc kiém ching va
chiing minh tinh hiéu qua & cac du an cu thé. Ky vong réng
tat ca cac giai phap ky thuat nay sé dugc cac chuyén gia, cac
nha quan ly xem xét va danh gia mot cach ky luéng dé sém
dua vao ap dung rong rai ¢ cac dy an giao théng trong thoi
gian tdi, gép phan phat trién ha tang giao théng dudng bo
én dinh lau dai va bén viing.
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Nut that can thao gé trong quan ly dat
xay dung cong trinh ngam gan vdi dat bé mat

: TS.KTS NGUYEN TUAN HAI

Cong trinh xay dung trong khong gian dudi long dat co tinh dac tha rieng, can xay

dung dinh ché khai thac va st dung khéong gian ngam mét cach cu thé, khac vdi

quan ly cong trinh trén bé mat.

KHAITHAC KHONG GIAN NGAM - XU HUGNG TAT YEU
PHUC VU PHAT TRIEN PO THI VIET NAM

Kinh nghiém thé gigi cho thay, st dung khéng gian ngam
la cach nang stc tai ha tang lén nhiéu 1an ma van khéng anh
hudng téi méi truding tu nhién. Khai thac khéng gian ngam dé
thi nhu mét nguodn tai nguyén khéng gian rong 16n dang la xu
hudéng tat yéu va thu hat nguén dau tu dang ké.

Tai Viét Nam, dac diém 16n nhat clia cac thanh phé 16n 1a
ma& rdng trén co s& d6 thi cd va hudng tdm. Dan sé ting, nhu
cau tang nhung quy dat da can kiét la nghich ly khé giai quyét
khi chinh trang d6 thi c.

Viéc phét trién khéng gian ngam tai Viét Nam sé giup
mang lai kha nang dap iing moi nhu cau trong ddi séng do thi
bang cach bé sung céc khéng gian chic nang, bu dap khiém
khuyét cho hé théng giao thong, dich vu. Mot mat céi tao khu
vuc ndi dé mot cach triét d&€, mat khac 1am khu vuc mdi phat
trién nho gon lai va giup két ndi tét véi khu vuc ci.

Song song VvGi cac tuyén giao théng ngam, céng trinh
ngam dan dung cé thé dugc thiét Iap nham gia téng ca s dich
vu tai khéng gian dé thi ch, két hop vai khéng gian giao théng
dé thi va déng bo véi mat dat tai cac khéng gian téi thiét va
phét trién méi véi cdc mé hinh: Xen cdy trung tdm ngam dich
vu cdng cdng nham chia tai cho mat dat trong khu vuc thiéu
quy dat; Léng ghép chiic néang dich vu trong cong trinh giao
thong; Kién tao trung tdm ngam déng bd tai cac khu téi thiét
va phat trién mdi.

Nhu cau va tiém nang khai thac khong gian ngam phuc vu
phat trién dé thi tai nudc ta rat I6n. Thé nhung ching ta mdi
dang chu trong cac tuyén Metro. Tuy da xuat hién vai trung
tam thuang mai ngam quy mé I6n nhung cling nhu tang ham
céng trinh, do chi nam tron ven bén trong khu & hoac céng
trinh nén chi mang tinh cuc bé nham dap tng nhu cau noi tai,

Trwong PH Kién triic Ha Néi; Email: haint@hau.edu.vn

chua déng gop nhiéu cho hoat déng d6 thi xung quanh. Hoan
toan thiéu ving nhirng céng trinh ngdm dang t6 hop da chic
nang cé két néi vai bén ngoai ranh gidi dat. S dung khéng
gian ngam cho bao ton di san d6 thi cling chua dugc tinh dén.
Visao vay?

Can lam rd khai niém "dat dé xay dung cong trinh ngam" va
phan dinh ré quyén sit dung "khoang khéng gian trong long
dat", c6 xét dén cac trudng hgp nam trong va ngoai ranh gidi
dat dai trén mat dat, ciing nhu nam chéng 1én nhau theo cac
I6p néNng sau trong long dat.

THIET LAP CONG TRINH THUAN THEO PAC TiNH
KHONG GIAN NGAM

Nam trong ldng dat hodc dugc dat bao phd, dic tinh an
dau ctia khéng gian ngdm cho phép thiét lap cac cong trinh
rat linh hoat gan nhu bat c(t dau, gitp xen cdy hodc bé sung
dién tich s&t dung ma khéng mat di cdnh quan méi trudng von
c6. Mt khac thé manh vuot trdi ciia khéng gian ngam so véi
c6ng trinh trén mat dat nam & kha nang phat trién luén lach di
kh3p noi gitp két néi ngdn nhat cac dia diém, bat ké diéu kién
giao théng, dia hinh, hién trang cong trinh trén bé mat. Nhin ra
thé gidi, nhitng cong trinh ngam thanh céng déu khéo léo tan
dung thé manh ca khéng gian ngdm. Ching nam bén dudi
va c6 cau trac lan tdéa vuot ra khoi ranh gigi mat dat, két ndi
khoéng gian hodc giao thédng véi xung quanh. C6 thé ké dén rat
nhiéu vi du nhu Quang trudng Van Tuong - Nam Ninh (Trung
Quéc) vai khong gian dich vu nam dudi cdng vién, két néi qua
dudng cho ngudi dan gan dé; T6 hop thuong mai dich vu nam
dusi quang trudng ga trung tam Tokyo, két néi cdng trinh
ngam véi mat dat, la khong gian ché va co sé dich vu phuc vu
khach bé hanh ma khong dnh hudng gi téi canh quan khu vuc.

P& gilr khodng tréng khdng gian bén trén ma van cé thé
b6 sung cac tién nghi d6 thi cho céng ching, phong hoa nhac
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Hinh 1. Mdt cdt Vancouver Concert Hall sé dwoc xdy dung dwdi quang truong Georgia Street

(nguon: www.concerthallcomplex.org).

Vancouver Concert Hall 1.950 ché ngéi ciing véi cac nha hang,
clra hang da dugc lén ké hoach xay dung mai bén duégi quang
trudng Georgia Street, Vancouver (Canada) (Hinh 1).

Viéc quan ly khéng gian dudi long dat tai Vit Nam hién
nay cing chua c6 dinh ché riéng ma van gan véi quy dinh
phan loai dat va quyén st dung dat trén bé mat, dan dén cong
trinh ngdm dan dung phuc vu céng déng da rat hiém hoi lai
gap nhiéu van dé.

Vi du T8 hgp dich vu giai tri ngdm quy mé 16n nhu Royal
City, Time City tai Ha NGoi va Vincom tai TP.HCM la gidi phap
st dung hiéu qua dat dé thi. Do cha dau tu chi dugc st dung
khong gian ngam trong ranh gigi dat du an nén du muén
cing khé ma tao ra cac 16i ti€p can ngam tur nhiéu vi tri xung
quanh, dan dén viéc tap trung qua dong lugng ngudi su
dung dich vu dang lam tram trong thém tinh trang Un tac
giao théng & clra khu d6 thi. Trudng hgp cong trinh TTTM
ngam Sense Market Saigon tai céng vién 23/9 - Q.1, TP.HCM
con dang ti€éc han. Von la mo hinh khai thac khong gian bén
dudi khoang tréng dé thi rat hiéu qua, mang lai nhiéu Igi ich
nhung da tung bi dung hoat dong véi ly do cong trinh xam
pham dat cong vién cay xanh.

Néu biét cach phat huy lgi thé cla khéng gian ngam,
chdng ta c6 thé thiét 1ap nhiéu trung tdm ngadm xen cdy da
chuc nang tai vung do thi mat do cao. Vinhu khéng gian ngam
dudi quang trusng Bong Kinh Nghia Thuc ma chinh quyén TP
Ha Noi dé xuat. Tai d6 c6 thé khai thac triét dé€ quy dat ngam
quy gia cho rat nhiéu chic nang. Ngoai d6 xe ngam va TTTM,
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nén bo tri tang trung bay "Ha Néi 36 phé phudng" (thay cho
gian trung bay & Dén Ba Kiéu da dai di) va khéng gian Ié hoi
két ndi vai Dai phun nudc hién hiu. Dac biét 1a két hop tao
nhiéu 16i két nGi bé hanh qua nga 5 déng duc nay (hinh 2).
Gan khéng gian ngam véi dat bé mat sé don gian cho cong
tac quan ly, chi thuan Igi cho cac du an Nha nuéc nhung lai gay
kho cho cac nha dau tu tu nhan. Phai chang day la nat that can
gidi quyét néu muén ddy manh khai thac khéng gian ngam?

THAO GG NUT THAT TRONG QUAN LY PAT XAY DUNG
CONG TRINH/KHONG GIAN NGAM

Cac quy dinh vé quan ly dat xay dung nham tan dung duoc
thé manh cia khéng gian ngdm can dugc nghién ctiu stia déi,
bé sung & cac cap d6 sao cho théng nhat, déng bo va ré rang.

Dau tién, can xac dinh tinh phép ly cta dat xay dung céong
trinh ngdm bang cach tach “phan dat dé xay dung cong trinh
trong long dat” thanh mét muc riéng trong Luat Dat dai 2024.
it nhat cing can dua thanh mot loai dat trong "Diéu 10. Phan
loai dat”. Can thé hién r6 "phan dat dé xay dung cong trinh
trong long dat” mang ham y "khoang khéng gian trong long
dat”, nam dudi va c6 thé sirdung tach rdi cac loai dat néu trong
Diéu 10 Luat Dat dai 2024. Day la van dé mang tinh co ban, lam
G s& xem xét nham stra d6i, b6 sung va xay dung cac Luat
khac cé lién quan.

Tiép theo, dua ra khung phap ly chung vé phan tang
khong gian ngam theo céng nang st dung, phan cap quan ly
theo d6 sdu nham phan dinh ré6 quyén cla thé nhan cé "Gidy
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Hinh 2. Nghién civu phwong dn thiét ldp khéong gian ngam “Phé trong long phé ¢é” duéi quang truong Pong Kinh Nghia Thuc.

(nguon: tdc gid)

ching nhan quyén st dung dat” trén mat dat dén dau, quyén
ctia Nha nudc st dung, thu héi, trung dung dat xay dung céng
trinh ngam thé nao. Vi du nhu chia khoang khéng long dat
thanh 2 cap d6: Cap dé 1 sau dén 10 m thudc quyén st dung
cla chu 16 dat; Cap doé 2 tir dudi 10 m la dat cong do nha nudc
quan ly.

Trén cd sa tach bach quy dat ngam véi dat bé mat, xac dinh
dugc khéng gian trong long dat dé xay dung cong trinh ngdm
¢6 thé nam trong hodc lan ra ngoai ranh gidi xay dung trén
mat dat.

Khoéng khéng gian trong long dat nay ¢6 thé tiép ndi hodc
la phan lan tda ti phan ngam cdia cdng trinh xay dung trén mat
dat; Cling c6 thé la phan khéng gian & cap d6 1 va 2 néu trén.

Tach quyén st dung khong gian ngam nam ngoai hoac
thudc cap dé 2 ndm bén dudi 16 dat véi phan khéng gian ngam
thudc cdng trinh xay dung trén mat dat. Nhu vay, 16 dat cé thé
€6 mot “quyén st dung dat” trén mat dat va nhiéu “quyén su
dung dat” khac nhau dudi mat dat.

Tu do, ti€n dén viéc xem xét dat xay dung céng trinh ngam
nhu mét tai san, la mot loai hang hoa. Cap quyén sir dung dat
xay dung c6ng trinh ngadm 1am can c cho thé nhan (dugc cap
quyén st dung) c6 thé chuyén nhugng, cho thué, cdm ¢6 nhu
dat xay dung céng trinh trén mat dat.

Dong thai, cling xay dung quy dinh chat ché nham phan
dinh quyén lgi va nghia vu ctia mét cha thé cé quyén st dung
trén bé mat nhu mat dat, mat nudc, long dudng, cong vién... véi
mot chd thé khac ¢6 quyén st dung khoang khong gian trong

Cadn lam ré khdi niém "ddt dé xdy dung céng
trinh ngdm" va phdn dinh ré quyén st dung
"khodng khéng gian trong long ddt", c6 xét
dén cdc trudng hop ndm trong va ngoadi ranh
giGi ddt dai trén mdt ddt, ciing nhu'ndm chéng
Ién nhau theo cdc I6p néng séu trong long dit.

Idng dat thudc linh vuc phat trién khéng gian ngam dé thi.

Phan dinh quyén lgi va nghia vu ¢6 thé lién quan dén viéc
dat hé théng thong gié, diéu hoa clia cong trinh ngam trén
mat dat; 18i ra vao va 16i thoét hiém khin cdp ti cong trinh
ngam lén mat dat; trach nhiém bao dudng bao tri phan ciu
trdc vira thudc céng trinh ngam lai ciing Ia mét chiic nang nao
d6 trén mat dat nhu céng trinh, dudng di, vudn hoa, ao hé.

Quy ché quan ly ranh mach dat xay dung cong trinh ngam
sé x0a di e ngai clia nha dau tu vé tinh phap ly va tinh hiéu qua.
Ciing la co s& quan trong thuc ddy manh mé cac du an, mé ra
nhiéu huéng khai thac khéng gian ngam bang nhiéu nguén
luc, nhiéu mé hinh véi cdng nang khac nhau nham phuc vu
toan dién hoat dong d6 thi. Dong thai, khuyén khich tich hop
da chuic ndng, da két néi nham khai thac t6i da hiéu qua cla
c6ng trinh ngdm va tranh lang phi ti€m nang ctia dat xay dung
cdng trinh ngam - loai cong trinh khéng thé dao ngugc sau khi
xay dung.
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Quy hoach khéng gian ngam theo hudng

tu chi céng ngheé

~
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LE ANH TUAN*

NGUYEN HUY HIEP*

Tién do xay dung cong trinh ngam phu thudc vao viéc lam chd cong nghé xay dung.
Lich su xay dung cac nudc cting chung minh viec lam chd céong nghé xay dung cing
anh huang tdi viaéc quy hoach khéng gian ngam.

rong bai bao, nhém tac gid phan tich lich s xay

dung va quy hoach khéng gian ngam theo huéng

tu chd clia cac nudc trén thé gidi, cd cha y dén

cdéng nghé quan trac theo thgi gian va xu ly két
qua. Nhiéu céng nghé c6 thé dung chung cho c3 dudng
sat do thi va dudng sat téc dé cao.

1.CAC CONG NGHE XAY DUNG CONG TRINH NGAM

Cac cong nghé xay dung céng trinh ngam hién nay: (1)
DPao md& va xay néi trén mat dat; (2) Pao bang cdng nghé
may TBM hodc khién dao; (3) Pao kin cong nghé NATM; (4)
Cong nghé quan trac va xt ly két qua: ham dé thi va ham
cho dudng sat téc dé cao.

Quy hoach - xay dung cong trinh ngam phu thuéc vao
viéc nam bat cong nghé va théng thudng cac ban quy
hoach khong gian ngam phu thuéc vao cac céng nghé
nam bat cla cac quéc gia.

2. MOT SO PHAN TiCH VE QUY HOACH KHONG
GIAN NGAM LIEN QUAN PEN CONG NGHE

Céc quéc gia déu sir dung déng thai tat ca cac cong
nghé xdy dung céng trinh ngadm bai ly do lich st vé céng
nghé. D6 sau khéng gian ngam |dy hé th6ng Metro lam
chudn thi ¢6 3 tdng: TAng ndng, do sau 5 - 8 m; tang trung
binh 15 - 25 m; va tang sau, nam & 30 - 50 m va Ién hon
tinh tU mat dat.

Cac mo6 hinh tinh toan cong trinh ngam trudc day dugc

“Baqi hoc Ky thudt Lé Quy Pon, tuanleanh@gmail.com
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tinh bang cac bang tinh giai tich va cac céng thuc kinh
nghiém. Sau nay, cd&c md hinh thi nghiém gidp con ngugi
hiéu biét han vé cac loai dat yéu, phuang phap kiém soét gia
6 trong qua trinh thi cong va bao tri cac cdng trinh ngam.

Dé& cong trinh ngdm hoat déng hiéu qua can quy hoach
c6ng trinh ngam theo ca ba tang, nham dap Ung: nhu cau thoat
nudc thai, thodt nudc mua, giao thong, phong tha dan su.

Cac nudc phat trién trudc day dung chung mot hé
théng thodat nudc thai va nuéc mua. Nhung cach day vai
chuc ndm, dé thi cac nudc da cha y dén tinh hinh ngap lut
va tai st dung nuéc mua nén da tach riéng hai hé théng
nudc thai va nudc mua. D& lam dugc diéu do, tuy thudc
cong nghé va tinh hinh ngap lut & cac d6 thi: do mua, nuéc
bién dang hodc ca hai yéu t6 trén.

Chéng i lut la mét trong nhiing van dé dugc quan tam
cla nhiéu nudc trén thé gidi, muc nudc bién dang cao va
mua |G dién ra thudng xuyén, ké cd & nhirng dat nudc phat
trién nhu ltalia, My, Nhat... déu ding trudc nguy cc ngap
lut thudng xuyén.

D&i véi cac thanh phé dang d6i mat véi nguy co G lut
do mua hodc bao, Chris Zevenbergen - Gido su vé kha
nang chéng G cta cac hé thong dé thi tai Vién Ihe Delft
(Ha Lan) cho i khuyén: “Dung dgi cho dén khi tham hoa
[0 ti€ép theo xay ra thi mdi co cai nhin thuc sy nghiém tuc
vé tinh hinh hién tai va tinh dén hé théng bao vé”. (hinh 1)

Nguyén ly méng ndi dé thiét k& cdng trinh ngdm & moi
loai dia chat:

Viéc dp dung cac cong nghé thi cong khac nhau sé kém
theo cac nguyén tic, tiéu chuan tinh toan thiét ké cong
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trinh ngam. Nhung c6 nguyén tac chung la cac cong trinh
ngam cang sau thi kha niang én dinh cang tét néu biét
cach kiém sodt (ing suat va bién dang trong qua trinh thi
cOng va st dung lau dai.

Tai trong phan dat dao di ma I6n hon trong lugng hoat
tai va tinh tai thi cong trinh 8n dinh. V&i cdng trinh ngdm
nam G dé sau 5 - 8 m trong dat yéu véi trong lugng riéng
cla dat 17 kN/m3, thi phan tai trong khi dao: 5x17 = 85 kN/
m2. Vi tai trong tinh tai va hoat tai phan déu trén méng
coéng trinh dudi doan tau thi hoan toan co thé tinh toéan
6n dinh ham trong dat yéu, két hgp vdi viéc gia ¢ - khoan
phun vira xung quanh céng trinh ngdm thi cé thé xay
dung ham trong dat yéu.

Quan ly chat lugng céng trinh ngam theo thai gian:

Céc coéng trinh ngam d6 thi va cong trinh ngam cho
dudng sat toc d6 cao déu dugc quan trac theo thai gian.
Tham chila dugc dung cdc mé hinh vat ly thu nhé dé nhdm
thiét ké va gidm thiéu rdi ro khi xay dung céng trinh theo
mo hinh thuc. (hinh 2,3)

Nhu vay, cong nghé déng vai tro quan trong trong quy
hoach, thiét ké céng trinh ngam. Nhitng s6 liéu quan trac
trong qua trinh thi cdng va gidm sat stc khde két cau trong
qua trinh s dung la can thiét. Can c6 nhitng chuyén gia
danh gia s6 liéu va ddm bao chat lugng céng trinh hoac
dua ra nhirng quyét dinh stta chira, khéi phuc céng trinh
ngam tranh rdi ro tai bién dia chat. (hinh 4)

Cong trinh ngdm thi c6ng bang céng nghé TBM cling
bi hu hdng theo thai gian do rat nhiéu nguyén nhan khac
nhau. Trén hinh 2 |a quan trac lun theo thgi gian cla cac

Néu khéng tén dung viéc xdy dung
hé théng Metro dé lam cha tdt ca cdc
céng nghé ham trong ddt yéu, thi
khéng thé xdy dung, bdo tri ldu dai,
ma phdi phu thuéc nuéc ngoai.

céng trinh ngam, k& ca cac tuyén thi cong bang cong nghé
TBM thi viéc hu hong thay thé, bao tri cong trinh ngam
thudng xuyén phai lam. Néu khong c6 hé théng quan
trac, stta chira thi sé anh huéng dén chat lugng cong trinh
ngam khéng hoat dong dugc ma con anh hudng lun sut
mat 6n dinh cac cong trinh xung quanh va trén mat gay
tén that rat ndng né.

Khi dua vao hoat dong cac tuyén Metro, Viét Nam bat
buéc phai lam cht cdng nghé quan trac va sa chira nay,
néu phu thudc vao nudc ngoai thi gia thanh dat do6 va mat
quyén cha dong.

Phan tich khéng gian ngam khu vuc Ha Noi theo cac
ham giao théng:

N&m 2009, BQLDA Trong diém phét trién d6 thi Ha Noi
da hoan thanh va dua vao khai thac ham chui Kim Lién. Du
an ham chui dau tién trén dia ban Tha dé nay néi dudng
Dai C6 Viét vGi dudng Xa Ban, c6 chiéu dai dudng ham 644
m, mat cat ngang réng 18,5 m. Ngay sau khi dua vao khai
thac, cong trinh da dong vai tro quan trong trong cai thién
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Dasign - .
Stratum -

Stratum

Stew] or concrete pips

Hinh 1. Hé ong I6n vuot trude khi thi cong CTN trong dé thi
khi thi cong ga ngam.

Hinh 2. Lap dat céc vi tri dau do ving sudt vé ham trén mé
hinh thu nho.

tinh trang Un tac tai khu vuc ndt giao trung tam ndi do6 nay.
Cho dén nay, sau 15 nam van hanh, ham chui Kim Lién van
gilr nguyén gia tri.

Dén nam 2016, TP Ha Noi tiép tuc c6 thém 2 ham chui
dugc hoan thanh, d6 1a ham chui Trung Hoa két néi dudng
Tran Duy Hung v@i Dai 16 Thang Long va hdm chui Thanh
Xuan tai nat giao thong Khuat Duy Tién - Nguyén Trai. Ca 2
ham chui nay déu nam trén truc dudng Vanh dai 3, noi c6
luu lugng phuong tién giao théng rat 16n.

Déc biét, vén 1a diém giao cét phuc tap gitra Quéc 16
6, dudng Vanh dai 3 va tuyén dudng sat do thi trén cao
Cat Linh - Ha Bong, ham chui Thanh Xuan gilp giai quyét
dang ké tinh trang un tac tai day. Nat giao Khudt Duy Tién
- Nguyén Trai trd thanh nat giao dau tién c6 4 tang giao
thong & Ha Noi.

Ham chui tha tu tai ndt giao Lé Van Luong - Vanh dai
3 dugc TP Ha Noi hoan thanh va dua vao khai thac dung
dip ky niém 68 nam Giai phong Thu d6 (10/10/2022). Cung
vGi ham chui Trung Hoa va Thanh Xuan, ham chui Lé Van
Luong - Vanh dai 3 da phat huy vai trdo quan trong trong
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gidm Un tdc giao thong trén tuyén dudng hudng tam
trong yéu & khu vuc clta ng6 phia Tay va Tay Nam Tha do6.

Nhu vay, & Ha Néi da cé cac cdng trinh ngam giao théng
nam nong ti 2 - 5 m hodc néng hon. Cac cong nghé thi cong
la dao md va mét phan dao kin (gidng cdng nghé NATM). Cac
coéng trinh dudng sat do thi c6 chiéu sau I6n hon, tai trong
nho hon do ¢6 16p nén day gilp phan tai tét han dudng 6 t6,
hoan toan én dinh va thi cdng dugc trong diéu kién dia chat
Ha Noi. Pay clng la luan ching, minh ching can ap dung
cdng nghé NATM, véi viéc chia thanh nhiéu d6i thi cong, dao
déi huéng, dao ngam khéng anh hudng giao thong trén mat.

Qua cac phan tich trén thay rang, Viét Nam cing da
c6 du cac cong nghé lam ham d6 thi nhu cac nudc trén
thé& gigi nhung viéc ddy manh xay dung xuéng cac tang
dat sau bén dudi va kéo dai cac tuyén Metro thi chua lam
dugc. Cac cdng trinh ngam ngoai viéc dam bao giao théng
trong thai binh, cling déong vai tro vé cung quan trong
trong viéc &n ndp trong thién tai, chién tranh, thoat nudc
chéng ngéap do6 thi. Lay thi du con bao Yagi hoac trong
truong hgp chién tranh néu khéng c6 tang Metro néng va
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Hinh 3. M6 hinh vét Iy cho dwong sdt toc do cao va ham cho
tau chay.
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Hinh 4. 86 liéu quan trdc itng sudt vo ham & dat sét Ludn
Don, thoi gian theo doi lén toi 19,5 nam [4].

sau thi rat kho c6 thé di tadn ngudi trong thanh phd trong
trudng hop khdn cdp. Tinh hinh thé gigi dién bién phc
tap, cac cudc chién tranh ngay cang s dung vi khi hién
dai, do d6 céng trinh ngam ngay cang tré nén quan trong
trong viéc phong tha, bao vé dat nudc.

Né&u khéng tan dung viéc xay dung hé théng Metro dé
lam chu tat ca cac cong nghé ham trong dat yéu, & day
chu trong hai cdng nghé: NATM va TBM, thi khéng thé xay
dung, bao tri lau dai va phu thudc nudc ngoai. Trong qua
trinh s& dung, nhu da phan tich sé xuat hién hu hong -
nut né can thay thé stia chita, ngay ca xay dung bang TBM
theo thaoi gian cling can duy tu - bdo duéng cac tdm voé
ham, c6ng nghé stia chiita bat budc la d4p dung nguyén ly
cla NATM.

3. KET LUAN

Quy hoach, quan ly chat lugng céng trinh ngam trong
qua trinh xay dung va theo thai gian la bai toan phuc tap.
Can céac chuyén gia chuyén sau vé cac linh vuc: két cau, co
hoc dat, co hoc da, tir bién, luu bién tham gia vao viéc thiét

ké va quan ly chat lugng cong trinh ngam.

O cac nudc trén thé gidi cé cac hiép hodi cong trinh
ngam & ting nudc hoat déng tich cuc, cong phu, bai ban,
tap hgp cac chuyén gia hang dau clia nudc ho dé cap nhat
cling nhu lam cht céng nghé, con & Viét Nam thi chua cé.

Nhing phan tich trong néi dung bai bdo chi la khia
canh nhd dé bat dau du an I6n. Cong tac quy hoach, xay
dung coéng trinh ngam dé thi ¢ Viét Nam trong gan 30 nam
qua chua c6 budc d6t pha va chuyén bién ro rét. Da dén
luc can danh gia, nghién ctu va trién khai mot cach cé hé
théng bai ban va khoa hoc.

TAI'LIEU THAM KHAO:

1. KR Code (Tunnel) 2012. Thiét ké hé thong ham dudng sat Han Qudc,
(bdn tiéng Han).

2. ITA (2000), “Guidelines for the Design of Shield Tunnel Lining”, TUST,
Vol. 15, Nr. 3, pp. 303 - 331.

3.ITA (2012), 50 year of NATM, ITA report, Austria.

4. Bennoit Jones (2022), “Soft Ground Tunnel Design”. ISBN
9781482254679.
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Quy hoach khéng gian ngam duai long duong
dap ung phat trién bén ving

NGUYEN QUY DAT'

PINH QUANG TRUNG"

Trong vung dia chat yéu ¢ Ha Noi co tdi trén 40 diém ngap ung va mong cac toa
nha hién htu, viec st dung khéng gian ngam dudi long dudng dong vai tro quan
trong trong viec dam bao phat trién bén ving.

ai toan quy hoach khéng gian ngam la can thiét doi

véi cac do thi hién dai. Dua theo kinh nghiém va bai

hoc cac nudc, tac gia nhan thady rang phan khéng gian

ngam dudi long dudng dong vai trd vo cung quan
trong. Hién nay, nhiing tai liéu, nghi dinh huéng dan chua dé
cap nhiéu va noi rd tam quan trong ctia khoang khéng gian
ngam dudi long dudng. Trong ndi dung bai béo, tac gia phan
tich nhiting dac diém cha khu vuc dé thi Ha Noi, tir d6 dua ra
ki€n nghi quy hoach va tan dung khoang khéng gian ngam
dudi long dudng.

1.90 SAUKHONG GIAN NGAM PHU THUOC CAC YEU TG

Tinh d6 sau khong gian ngam lién quan dén viéc quy
hoach va sit dung céng trinh ngam, dac biét la cac cong trinh
ngam quan trong nhu: Metro, bai xe ngam, hé théng cong
trinh phong tha dan su khi c6 chién tranh, hé théng thoat
nudc chéng ngap cla thanh phé. Hodc tich hgp: cong trinh
ngam Metro nam sau thaoi binh sir dung lam giao théng, khi
chién tranh lam nai trd an.

Trudc hét khdng gian ngam dugc dinh nghia la cac cong
trinh nam dudi mat dat. Bao gém cac cong trinh ngam hién
hitu va cac cong trinh ngam sé dugc khai thac va st dung
trong tuong lai. Cong trinh ngdm c6 thé nhiéu tang, nhiéu
I6p. VGi hé théng Metro c6 nhiéu tang, viéc chuyén ti ga nay
sang ga khac déi khi phai sir dung hé théng cau dan: tuic la cau
trong ham véi doan chuyén ti€p va hanh lang dai téi vai tram
mét. D6 sau khéng gian ngam phu thudc vao hai yéu t6 chi
yéu: (1) Quy hoach s dung khéng gian ngam; (2) Ky thuat xay
dung cong trinh ngam.

“'Paqi hoc Ky thudt Lé Quy Pon, quydatnguyen@mta.edu.vn
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Vong dai cdng nghé clia nganh cong trinh ngam ciing thay
d6i sau mét khodng thai gian, do dé nhirng quy hoach Metro
cla Ha Noi ti nhitng nam 2011, 2013 cling phai cap nhat theo
céng nghé. Sau khi cap nhat ky thuat thi lai tac dong tré lai ti
viéc quy hoach lai Metro.

Do sau khdng gian ngdm Iay hé théng Metro lam chuén thi
6 ba tang: Tang néng, d6 sau 5 - 8 m; Tang trung binh 15 - 25
m; Tang sau, nam & 30 - 50 m va Ién hon tinh ti mat dat.

Khi xay néng thi ¢6 uu diém la théng gio, chiéu sang, 1én
xuéng don gian, dé két ndi vai cac khu trung tam thuong mai,
bai xe ngam c6 2 - 4 tang ham. Cang sau thi dudng dan lén
xuéng cang dai, viing tac ddong anh huéng dén céng trinh mat
dat cang I6n.

Gilta cac d6 thi trong cing mét dat nudc thi dua vao viéc
phan chia trén, do nhu cau thi c6 thé bé tri 1, 2 hodc 3 tang
Metro theo nhu cau st dung. Néu mat dé dan cu tang lén thi
viéc xay dung cac tang Metro bén duéi hodc bén trén cé thé
thuc hién, mién 1a ky thuat cho phép. Do dé, viéc phat trién
khong gian ngam, do sau khéng gian ngam la dua theo nhu
cau clia dia phuong, diéu kién ky thuat va muc dich sirdung.

2. MOT SO PHAN TiCH VE QUY HOACH KHONG GIAN
NGAM

2.1. Phéan tich khéng gian ngadm cac dé thi trén thé gigi

Phap: Do dic diém dia chat khong déng nhat cda Paris nén
cac dudng Metro thudng nam kha sat mat dat, do sau trung
binh la tur 4 - 12 m. Trit cac tuyén chay ngam dudi cac ngon
déi ctia Paris nhu Montmartre, Ménilmontant, mét sé bén con
c6 d6 sau téi gan 32 m, nhu duéi long ddi Chaumont (Buttes
Chaumont), & Quan 19, phia Bac Paris. Day la ly do khién cac



tuyén Metro Paris phai xay dung doc theo cac truc dudng
chinh lam cho mét s6 tuyén chay kha ngoan ngoéo.

Nhat Ban: Quy mé tau dién ngam tai Nhat Ban dugc phat
trién dau tién vao nam 1927, bgi Cong ty Dudng sit ngam
Tokyo. Su phat trién clia tau dién ngdm da ching kién nhiéu
budc tién quan trong nhu viéc mé rdng mang luéi tau, cai thién
céng nghé va an toan, déng thdi tich hgp véi cac phuong tién
giao théng khac dé tao ra mot hé théng lién két.

Tuyén tau dién ngam dau tién cla Tokyo dugc khanh
thanh vao thang 12/1927 va dugc di€u hanh bgi Téng cong ty
tau dién ngam Tokyo, phuc vu 2,2 km gilta ga Asakusa va ga
Ueno la hé théng tau dién ngam dau tién cta Nhat Ban. Céng
ty da@ ma réng thém 5,8 km nita cho tuyén tau dién ngam nay,
tlr ga Ueno dén ga Shinbashi, trong khi Téng céng ty Dudng
sat cao t6c Tokyo kéo dai thém 6,3 km nira dén ga Shibuya.
Toan bo tuyén tau dién ngam nay tao thanh tuyén Ginza hién
tai, bao phui téng cong 14,3 km tU Shibuya dén Asakusa.

Vao thang 7/1941, Co quan quan ly dudng sat nhanh Teito
dugc thanh lap. Co quan nay da chuyén giao tuyén tau dién
ngam nay va bat dau van hanh tuyén tau dién ngam nay vao
thang 9 cung ndam.

Trong thoi ky hau chién, Ca quan quan ly dudng sat nhanh
Teito lan dau tién ma tuyén Marunouchi gilra Ga Ochanomizu
va Ga Ikebukuro. Sau do, cac tuyén Hibiya, Tozai (Péng - Tay),
Chiyoda, Yurakucho, Hanzomon, Namboku (Bac - Nam) va
Fukutoshin dugc ma - hinh thanh nén hé théng tau dién ngam
Tokyo Metro hién tai, bao phii téng cdng 195,61 km, bao gém
9 tuyén, chira 2.766 toa va van chuyén trung binh 7,07 triéu
hanh khach méi ngay.

Khéng bao gém céc tuyén Ginza va Marunouchi, 7 tuyén

= F o

1L
i

i’

con lai cung cap cac hoat dong truc ti€p chung véi mot sé dich
vu tau hoéa khac trong thanh phg, nghia la Tokyo Metro va cac
cdng ty dudng sat khac cung cdp mang ludi dich vu théng qua
khoang 532,6 km.

Vao thang 02/1995, Chinh phd Nhat Ban da quyét dinh mét
ké hoach tai t6 chuc va hop nhat cac té chiic ban Chinh pha.
Theo ké hoach nay, vao thang 12/2002, Tokyo Metro Co., Ltd.,
mét cong ty dac biét da dugc thanh lap, va vao thang 4/2004,
Teito Rapid Transit Authority da dugc thay thé bang cong ty
dac biét nay cé tén viét tit la Tokyo Metro. TU thai diém nay
trd di, muc tiéu bao quat ctia Cong ty la thiét Iap mot nén tang
kinh doanh viing chdc nhu mot doanh nghiép tu nhan, véi
muc dich dua qua trinh tu nhan héa hoan toan dién ra nhanh
nhat c6 thé.

Hé théng Metro tai Nhat Ban phat trién c& hé théng dudng
trén cao lan phan ngam. Cac tuyén tau dién trén cao c6 hé
théng bé ghi, chuyén hudng. Cong nghé xay dung rat da dang
phong phu: dao ma, TBM, cong nghé dao kin ham trong dat
NATM. (hinh 1)

Sau khi phat trién hé thdng Metro, Nhat Ban gap van dé vé
ngap ung cac khu @6 thi. Trong khi phan ngam vuéng coc nha
20 - 30 m, phan long dudng xay hé théng tau trén cao va mot
phan hdm ngam nén céng trinh ngdm thoat nudc va bé chia
ngam dua xuéng d6 sau 40 m.

Nhu vay, viéc quy hoach d6 sau khéng gian ngam & Nhat
Ban cling gdp van dé khi chua bé tri khoang khéng gian thoat
nudc hgp ly. Néu quy hoach khong hap ly, khong lam cha ky
thuat xay dung cong trinh ngam, dac biét la ky thuat NATM
trong d6 thi thi sé gap van dé I16n trong tuong lai. (hinh 2)

2.2. Phan tich khéng gian ngam khu vuc Ha Ndi
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Hinh 1. Hé thong nha ga ngam Tokyo xdy dung bang phirong
phap dao mo (1972).

VGi hién trang hién nay cia TP Ha Noi va quy hoach cac
tuyén Metro phan ndi rat nhiéu, nén 2 giai phap do Bo Xay
dung dé xuat trong du thao Nghi dinh quy dinh vé quan ly, st
dung khong gian ngdm trén dia ban TP Ha Noi [1], chua dap
Ung dugc viéc xay dung phat trién bén viing. Vi chua nhic
téi viéc xay dung tang néng Metro 5 - 8 m va né la kho vang
chua dugc khai thac dé két ndi cac trung tdm thuong mai, cac
tang ham chung cu, cac bén d6 xe ngam, cac bén xe ngam, san
bay... Phan tich sau thém mét s6 ly do sau:

(1) D6 thi Ha No6i thudc dia chat dat yéu va coéng nghé
xay ham trong dat yéu trudc nam 2011 chua phd bién trén
thé gidi. Viéc xay dung tang néng thi phuang an dao TBM
khéng phu hgp vi chiéu sau dao TBM phai dao & tang trung
binh va sau.

(2) Lam dudng sat trén cao thi phai rao chan, gay ach tac
giao thong, khdng két néi dugc cac cong trinh hién hitu, chiém
dung khéng gian dé thi trén cao. Trong khi xay néng c6 thé
dung phuong an dao kin NATM trong dat, gia cé trudc, dao doi
huéng, t6 chic nhiéu doi thi cong co thé gidam thdi gian xay
dung 1 tuyén xuéng con 3 - 5 nam ma khong anh huéng giao
théng trén mat.

Lay vi du cac ham giao théng: Kim Lién, Nguyén Trai... c6
dudng 6 td ndm ndng van 6n dinh. Ham dudng st sau han,
theo nguyén ly méng néi phan dat dao di ¢6 tai trong I6n han
cbng trinh truyén xuéng, két hgp viéc gia ¢é trudce khi dao thi
cong trinh van 6n dinh. Can c6 tinh toan chuyén sau, nhung vé
mit dinh tinh 13 kha thi.

(3) Viéc xay dung ham bang cong nghé NATM thi nhiéu
cdng ty trong nudc c6 thé lam, nhung can mot hé théng giam
sat va ky thuat tinh toan én dinh theo thai gian. Cac van dé nay
thi chuyén gia trong nudc hién nay cé thé lam dugc. Néu tan
dung luc lugng cong binh, thg mé va cac cdng ty nha nudc cé
thé& ha gid thanh xay dung Metro xudng muc thap nhat, chi phi
chi bdng mot nlra di ndi véi gia nudc ngoai, tham chi con ré
hon, ma khong can dung nhiéu ngoai té dé chi tra.

(4) Cac cong trinh ngam déu hu hong theo thai gian, néu
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Hinh 2. Puong ham Metro nam néng nhiéu tang ¢ My men
theo duwong.

ch dong xay dung dugc thi s& dam bao vé mdt cong nghé,
chi phi...

(5) Phuong phép NATM c¢é thé dung & moi do sau, néu lam
chd cong nghé nay c6 thé tu chd xay dung Metro, mat khac sé
lam giam gia thanh phuong phap TBM xu6ng néu can diing -
khéng bi ép gid.

(6) Khong thay déi mang lugi quy hoach Metro hién nay,
néu ap dung cdng nghé mdi c6 thé dua toan bd cac ga trén
cao xuéng mat dat & dod sau nong, dam bao nhiém vu két ndi
phan ngam xung quanh. Tra lai phan khéng gian trén cao cho
do thi.

M3t khac, cong nghé NATM c6 thé ddi husng dé dang nén
c6 thé kéo dai cac tuyén Metro trong quy hoach [én 50 - 70 km;
md rong két néi ra cac vung xung quanh - cac tinh lan can, tao
budc ngoat cho viéc quy hoach do thi va dan dan, giam gia
thanh chung cu & ngoai thanh.

Pé xay dung nhitng céng trinh ngdm thoét nuéc tuang
tu nhu Nhat Ban, Viét Nam c6 kinh nghiém dao cac giéng
dung, giéng nghiéng, ham sau trong mé. Can xay dung
mot hé théng thoat nudc méi nam dudi long dudng Ha Noi
nhung do6 sau viia phai. Tuy nhién, khong thé sau 40 m nhu
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Hinh 3. "Kénh xa ngam ngodi khu viec d6 thi" ngoai 6 Tokyo
(Metropolitan Area Outer Underground Discharge Channel)
nhwng van thuwong dwoc goi la G-Cans.

Nhat Ban va ham chia nudc cing nam & ngoai 6 Ha Noi vai
d6 sau ndng nhung stic chira cling nhu chiéu sau nhu Nhat
dalam.

3. KIEN NGHI QUY HOACH METRO VA KHONG GIAN
NGAM CHO HA NOI

Quy hoach Metro Ha Noi: nhat dinh phai xay hé théng
Metro néng 5 - 8 m nam dudi long dudng lam co s& dé phat
trién cac tng Metro ndng bén dudi.

Quy hoach phan khéng gian ngam, can xem xét téng hgp
cac yéu t6: (1) Ha ngam céc cau can 6 t6 néu thay bat tién; (2)
Ham 6t6 2 - 5 m hodc cong thoat nudc; (3) Ham Metro ndng
5 - 8 m; (4) Ham Metro sau trung binh 10 - 25 m; (5) Ham Metro
sau: trén 30 m (dudi long song trong da géc); (6) Ham chia
nudc mua chéng ngap sau ti 10 m trg 1én.,

4, KET LUAN

Bai toan quy hoach khéng gian ngdm can xem xét dén yéu
t6 ky thuat va cong nang st dung céng trinh ngdm. Trong viing
dia chat y&u & Ha Noi ¢6 t6i trén 40 diém ngap Gng, mong céc
toa nha hién hiu thi viéc st dung khong gian ngam duéi long

Hinh 4. Phéi canh dwong ham tau dién ngam men theo dwong
nam nong ¢ DPirc.

dudng dong vai trd quan trong trong viéc ddm bao phat trién
bén viing (tuong tu nhu cac nudc phat trién da lam). Néu xay
dung qua nhiéu tuyén Metro néi gitta dudng thi sé khong con
khéng gian ngam dé lam céc cong trinh khac, khi d6 phai lam
hé théng chéng ngap dudi mong coc sau 40 - 50 m tham chi
sau hon.

TAILIEU THAM KHAO:

1. Dy thao Nghi dinh quy dinh vé quan Iy, s& dung khdng gian ngam trén dia
ban TP Ha Noi.

2. https://laodong.vn/thoi-su/quy-hoach-chung-ha-noi-phai-quan-tam-den-
khong-gian-ngam-va-mo-rong-do-thi-1204371.Ido.

3. https://nguoihanoi.vn/du-an-luat-thu-do-sua-doi-danh-thuc-khong-gian-
ngam-ha-noi-84826.html.

4.1TA (2012), 50 year of NATM, ITA report, Austria.

5. Morgan & Yang (2002), “Principles of tunnel lining design”, AGS/IMM
Technical meeting “underground excavation in urban environment”.
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Nhan dién thach thuc trong quan ly va
phat trién bén viang tai nguyén nudc

= NGUYEN QUANG HUAN®

La quéc gia cd mang ludi song ngoi day dac nhung Viet Nam van déi mat vdi nhiéu
thach thuc trong quan ly va phat trién bén viing nguén nudc, bao gém nguy co 6
nhiém, khai thac qua muc, tac déng cua bién dai khi hau va su chéng chéo trong
chinh sach quan ly. Phat trién bén viing nguén nudc, dam bao an ninh nguén nudc
cho cac thé heé tuong lai, van la bai toan can dugc giai mot cach hé théng, can ca.

THUC TRANG TAI NGUYEN NUGC HIEN NAY

Tai nguyén nudc cé vai tro hét stic dac biét, vira dap ing
dugc nhu cau thiét yéu clia cudc séng va con lién quan téi
tat ca cac linh vuc dsi séng kinh té - xa hdi, ké ca tén gido,
van hoa... Tuy nhién, quan ly va phat trién bén viing nguén
tai nguyén nay dang do6i mat vai hién trang bat cap do ca
khéach quan lan cht quan gay ra.

Viét Nam c6 gan 3.500 con séng I6n nho véi téng luong
nuéc mat hang ndm uéc tinh khodng 830 ty m? (theo s6 liéu
ctia Ngan hang Thé gigi - WB). Tuy nhién, phan 1&n nguén
nudc dén ti cac qudc gia lang giéng nhu Trung Qudc, Lao,
Campuchia, chiém khoang 63% téng lugng nudc (tuong
ducng 520 - 525 ty m?), lam ting tinh dé tén thuong trong
kiém soat tai nguyén nudc. Nguén nudc ndi sinh cla Viét
Nam dugc WB danh gia la thap trong khu vuc.

Lugng mua va dong chay phan b6 khéng déng déu theo
mua, v&i khoang 70 - 80% t6ng lugng mua tap trung vao
mua mua (thang 6 dén thang 10). Diéu nay dan dén tinh
trang G lut trong mua mua va khé han trong mua khé. Cac
luu vuc séng nhu sdng HoNg va séng Clru Long chiém phan
[&n lugng nudc mat cla ca nudc. Tuy nhién, cac khu vuc nhu
mién Trung va Tay Nguyén lai thiéu hut nudc nghiém trong
do lugng mua thap va dia hinh phuc tap. Cing v&i nguén
nudc mat, nudc ngam dong vai trd quan trong trong cung
cap nudc sinh hoat va san xuat. Nhung tai nhiéu khu vuc,
dac biét la cac dé thi I6n, dang khai thac nuéc ngam qua
muic, dan dén sut lan dat va nhiém man.

P& quan ly nguén tai nguyén nudc, Viét Nam c¢6 nhiéu
cd quan b, ban nganh chung tay, trong d6 phai ké dén Bo

®Uy vién Uy ban KHCN&MT ciia Quéc héi, Chii tich HDQT Cong
ty CP Halcom Viét Nam
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TN&MT, B6 NN&PTNT (nay la B6 Nong nghiép & Méi trudng),
B6 Xay dung, B6 Céng Thuong, B Y té.

NHIEU THACH THUC

Tai nguyén nudc cta Viét Nam mac du c6 vé déi dao vé
téng lugng, nhung khi xem xét ky luéng vé phan bé theo
thai gian, khéng gian, cung vaéi su phat trién kinh té va gia
tang dan sé, dang phai déi mat véi nhiéu thach thuc I6n.

Thu nhdt la bdt cdp trong kiém sodt va quan ly nguén
nuédc. Téng lugng nudc cda Viét Nam tuy I6n nhung ¢ dén
81% la dung cho tudi tiéu, 11% cho thuy san, 5% dung cho
cdng nghiép, chi c6 3% lugng nudc dung cho sinh hoat. S6
liéu trén cho thdy, néu khong tién hanh diéu tra khao sét
t6t, khong phan dinh muc dich st dung sé rat khé quan ly.

Nudc ngam déng vai trd quan trong trong viéc cung
cap nudc cho sinh hoat, ndbng nghiép va cong nghiép tai
Viét Nam. Tuy nhién, hién nay, nguén tai nguyén nay dang
phai d6i mat vai nhiéu thach thidc nghiém trong truéc thuc
trang khai thac qua muec. Trit lugng nudc ngam udc dat
khoang 60 ty m® nhung viéc khai thac nudc ngam gia tang
do nguén nudc mat khéng @i cung cap, dan dén suy giam
muc nudc ngam & nhiéu khu vuc. Tinh trang nay dac biét
nghiém trong tai cac khu dé thi I6n, noi nhu cau nudc cho
sinh hoat va san xuat ngay cang tang. Bén canh do, viéc khai
thac nudc ngdm quéa muc & cac vung ven bién da dan dén
hién tugng xam nhap man, anh hudng dén chat lugng nudc
va kha nang st dung cho sinh hoat va néng nghiép. Thuc
trang cho thay & nhiéu noi, myc nuéc ngam suy giam lién
tuc va chua c6 ddu hiéu héi phuc, gay lo ngai vé kha nang
can kiét ngudn tai nguyén nay trong tuong lai gan.

Chuiing ta may man hon mét s6 quéc gia khac la dang cé



llu [.-;ﬁ-u:u-w
mg g p

Dam bao an ninh nguon nuoc va cung cdp nuwoc sach cho nguoi dan.

sdn nguodn tai nguyén, va khéng phai trai qua nhirng cudc
chién tranh dé bao vé tai nguyén dy. Nhung d6 la trong qua
khu, con tuong lai néu bién dgi khi hau (BDKH), 6 nhiém
tdng cao, nhiing van dé nhu nudc ndm ngoai lanh thé...
khéng cé phuong an quan ly tét ti sém thi khéng thé quan
ly mot cach bén viing dugc.

Tha hai la tinh trang 6 nhiém nguén nudc ngdy cang bdo
déng, gdy anh hudng nghiém trong déi v6i da dang sinh
hoc va stic khoe con ngudi. Theo thong ké tir Bo Y té va BO
TN&MT (cl), 6 hon 9.000 ngudi t& vong mbi nam do ngudn
nudc va vé sinh kém. C6 khoang 20.000 ngudi mac bénh
ung thu méi phat hién ma mét trong nhitng nguyén nhan
chinh 1a do 6 nhiém nguén nudc; 44% tré em bi nhiém giun
va 27% tré em dudi 5 tudi bi suy dinh duéng tai Viét Nam
do thiéu nudc sach va vé sinh kém. Khao sat 37 xa mang tén
"lang ung thu" da cé 1.136 ngudi chét vi cdc bénh ung thu;
ngoai ra con cé 380 ngudi cac xa lan can ciing chét bai ung
thu.

Nguyén nhan I6n nhat hién nay la do tinh trang xa thai
trai phép van dién ra tai nhiéu dia phuong. Cac nha may,
khu céng nghiép xa nudc thai chua qua xU ly hodc xu ly
khéng dat chudn truc tiép ra s6ng, hé, kénh rach. Pic biét,
cadc nganh nhu dét nhudm, san xuat gidy, hdéa chat, xi mang
c6 lugng nudc thai chia kim loai nang, hda chat doc hai, gay
6 nhiém nang né. Mot s6 dong séng I6n bi 6 nhiém nghiém
trong nhu séng T6 Lich (Ha Noi), song Sai Gon, sobng Dong
Nai do nudc thai cong nghiép. Van con tinh trang nhiéu khu
c6ng nghiép, lang nghé trén ca nuéc khong c6 hé théng xi
ly nudc thai tap trung, hodc c6 hé théng xt ly nhung khéng
dat quy chuén cho phép.

Clung vai dé la tinh trang 6 nhiém tu rac thai, nudc thai

sinh hoat lam suy thoai nghiém trong chat lugng nuéc mat.
Nudc thai tir ho gia dinh chidia nhiéu chat hitu cg, vi sinh vat
va héa chat (bot gidt, dau mé, thudc tdy rla...), song hau
hét chua dugc xt ly triét dé trudc khi thai ra moi trudng, dac
biét & khu vuc ndng thén va cac d6 thi chua cé hé théng xi
ly nudc thai dong bd. Ngoai ra, con cd6 mét s6 nguyén nhan
gay 6 nhiém nguon nuéc nhu 6 nhiém do hoat dd6ng nong
nghiép, xa rac thai bua bai ra méi trudng.

Thd ba la, BDKH dang lam trdm trong thém cdc vdn dé vé
tai nguyén nudc & Viét Nam, gay dnh hudng nghiém trong
dén ngudn nudc mat, nudc ngam va cac hé sinh thai lién
quan. Nhiing nam gan day, BDKH lam gia tdng han han
va thiéu nudc nghiém trong, lugng mua phan bé khong
déng déu theo khéng gian va thdi gian, mét s6 vung co
thé xay ra mua cuc doan, trong khi cac khu vuc khac lai bi
han han kéo dai. Ciing véi d6, cac dong chay tu nhién trén
nhiéu con s6ng I6n nhu séng Héng, song Mé Kéng (Clu
Long) dang suy giam vao mua kho, lam gia tang tinh trang
thiéu nuéc cho ndng nghiép, sinh hoat va cong nghiép. Tay
Nguyén, Nam Trung B6 va DBSCL la nhiing khu vuc bi han
hén nghiém trong nhat, anh huéng I16n dén san xuat néng
nghiép. Nhiéu dong séng dang bi khai thac qua mdc (water
stress) c6 nguy cd bi 6 nhiém va lam bién d6i sinh thai moi
trudng nudc.

Dic biét, muc nudc bién dang do BPKH lam gia ting
tinh trang xam nhap man vao sau trong dat lién, anh huéng
dén ngudn nudc ngot phuc vu sinh hoat va san xuat. Viéc
khai thac nudc ngam qua muc & vung ven bién két hgp vai
xam nhap man da lam gidm chat lugng nudc, gay khoé khan
cho cdp nudc sinh hoat. Tan suat va cudng d6 bao I nhiing
nam gan day ciing tang |én do BDKH, gay sat |5 dat, rla troi
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I6p dat mau va 6 nhiém ngudn nudc. Nhiéu khu vuc bi la
quét, sat I3 nghiém trong lam suy gidm chat lugng va trir
lugng nudc sach...

Tha tu la, quy hoach nguén nuéc gida cdp quéc gia va cdp
tinh chua déng bé, hiéu qua. Chung ta dang thuc thi theo
Luat Quy hoach; khi da theo Luat Quy hoach thi quy hoach
cdp dudi sé phai tuan tha quy hoach cép trén. Day la diém
thuan lgi, song cling cé nhiing diém vuéng, vi du nhu déi
véi cac dia phuong, quy hoach nganh nuéc sé phai dugc
tich hop trong quy hoach tinh, dugc Thi tudng Chinh phu
phé duyét. Néu nhu quy hoach clia nganh nuéc chung cua
quéc gia, clia B TN&MT (ch) va mot sé tinh dugc duyét roi,
6 thé sé vudng. Khi dia phuong phai diéu chinh theo quy
hoach cta B9, cé khi phai xin Thu tuéng phé duyét lai quy
hoach. Day la moét trong nhiing diéu ma Nghi quyét 61/
QH15 cGa Quéc héi cling da chi ra va Luat Quy hoach can
phai tim cach thao gé.

CAN QUYET LIET CHUNG TAY

Mot trong nhitng giai phap can quan tam nhat hién nay
va can c¢6 sy quyét liét chung tay cla ca cong déng chinh
la x{r ly tinh trang 6 nhiém nguén nudc. Day la thach thic
khéng hé nho, va can thuc hién hé théng, can co. Khung
phap ly da dan dugc hoan thién bang viéc bd sung sua
dé&i Luat Tai nguyén nuéc trong d6 nhan manh viéc kiém
soat chat ché viéc xa thai ra moi trudng. Siét chat quy dinh
xU phat hanh vi gay 6 nhiém nudc, dac biét la cac doanh
nghiép xa thai trai phép, thanh lap hé théng giam sat nuéc
thai tu déng tai cac khu cdng nghiép, d6 thi dé phat hién
va xt ly vi pham kip thai. Cung vdi dé la tang cudng trach
nhiém ctia chinh quyén dia phuang trong kiém soat nguén
nudc, khéng dé 6 nhiém lan rong.

Cac dia phuong can quyét liét trong kiém soat chat ché
nudc thai tir cdc nganh céng nghiép va dé thi nhu yéu cau
tat ca khu cong nghiép, nha may phai c6 hé théng xt ly
nudc thai dat chuan trudc khi xa ra méi trudng, xay dung
cac nha may xir ly nudc thai dé thi dé han ché 6 nhiém tu
sinh hoat va san xuat, nghiém cdm viéc xa truc ti€p nudc
thai chua qua xt ly ra séng, ho, kénh rach, dac biét tai cac
khu vuc c6 mat dé dan cu cao, Ung dung cong nghé sinh
hoc va loc sinh hoc dé x{ ly nudc thai thay thé cac phuong
phap héa hoc gay hai.

Vi 16 trinh dai hon, can tinh toan phuong an thu gom
nudc thai, phuc hoi va bado vé nguén nudéc tu nhién, trong
do ¢ viéc cai tao cac dong séng bi 6 nhiém nhu séng T
Lich, séng Sai Gon bang cong nghé sinh hoc va vi sinh vat
phan hay 6 nhiém, tréng riing dau nguon, bao vé hé sinh
thai ven song, xay dung hé théng hé sinh thai, dam lay nhan
tao dé€ giup loc sach nguén nudc trude khi chay vao séng
ho. Nghién ctu va tng dung céng nghé x{ ly nudc man
thanh nuéc ngot dé déi pho vdi tinh trang xam nhap man
tai DBSCL. Va can co nhat van la nang cao y thic cta doanh
nghiép, cdng déng vé bdo vé ngudn nudc, han ché tinh
trang & nhiém. Cac doanh nghiép can dugc khuyén khich
va tao cd ché dé thuc hién trach nhiém xa héi, dau tu vao
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Khai thac nguon nuwdc ngam qua miec dan den suy giam muc
nwdc ngam ¢ nhiéu khu vyec.

c6ng nghé xt ly nudc va gidm thiéu chat thai.

Bai toan thu hai trong quan ly va phat trién nguén tai
nguyén nudc bén viing la dam bdo an ninh nguén nudc va
cung cdp nudc sach cho ngudi ddn. Trong qua trinh thao
luan stta d6i b6 sung Luat Tai nguyén nudc tai nghi trudng
Qudc héi cling nhu tai nhiéu dién dan khac, nhiéu dai biéu
da nhiéu lan nhan manh rang, van dé thiéu nudc sach cho
ngudi dan ludn luén cap bach. Néu chung ta khong hanh
doéng ngay thi 20 - 30 nam n{ta, con chau ching ta sé khéng
c6 du nudc sach dé dung, bat ké mua mua hay mua khé vi
nguén nudc bi 6 nhiém.

Pé& dam bdo muc tiéu phat trién bén viing, ching ta
khéng nén chay theo chi tiéu bdo cdo ma phdi nang cao
chat lugng nudc sach phuc vu ngugi dan. Can phai ap dung
duy nhat mét tiéu chuin nudc sach cho toan quéc, khéng
phan biét d6 thi hay nong thén. Diéu nay can su dau tu I6n
ca vé chinh sach, nguén luc va 16 trinh thuc hién. Cong nghé
cling la yéu t6 quan trong. Néu thé gigi da quen thudc véi
c6ng nghé loc nano va budc dau chuyén sang cdng nghé
mdi, thi Viét Nam van con ap dung cong nghé xi ly truyén
théng. So vdi loc céat, cdbng nghé nano loc sach hon nhung
van gilr lai cac chat hitu co va chat khodng 6 Igi cho stic
khée. Chinh vi vay, can cai tién céng nghé, nang cao chat
lugng nudc va chat lugng dich vu; dong thai théng nhat
tiéu chuén chat lugng nudc gita d6 thi va ndng thén. Viét
Nam can dau tu manh mé hon nia thi ngudi dan néng thon
mdi c6 du nudc sach dé dung, chi khong chi dua ra giai
phéap “nudc hop vé sinh”. Luat Cap, Thoat nudc téi day can
quy dinh chat ché van dé nay.

Lién quan dén dam bao an ninh nguén nudc ngam,
trudc hét can quan ly va kiém soat chit ché viéc khai thac
nudc ngam nhu gidi han khai thac nudc ngam, cam khai
thac nuéc ngam & cac khu vuc c6 nguy co sut lan cao, siét
chat cap phép khai thac nudc ngam, dac biét la v6i doanh
nghiép, khu cédng nghiép. Song song la phat trién cong
nghé loc nudc ngam tién tién dé loai bo asen, kim loai ndng
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Tinh trang é nhiém tir rdc thai, nuéce thdi sinh hoat lam suy
thodi nghiém trong chat luong nuwdc mat.

va vi khuén, giup ting cudng chat lugng nudc, han ché bé
téng hoa dé thi dé€ tding kha nang thdm nudc mua xuéng
Ibng dat, b6 sung ngudn nudc ngdm, xay dung cac cong
trinh b6 sung nhan tao nhu hé chua, giéng thdm thiu dé
phuc héi muc nudc ngam. Lau dai hon, can tang cudng
tréng riing, bao vé viing dau nguén dé duy tri su can bang
nuéc dudi dat.

DE thich ting va bdo vé tai nguyén nudc truéc BDKH, trudc
hét can quan ly tai nguyén nudc bén viing, trong d6 cé viéc
xay dung cac chinh sach st dung nudc hiéu qua, giam khai
thac nudc ngam, bdo vé ngudn nudc mat. Song song la xay
dung hé théng thuay lgi chéng han, ch6ng xam nhap man,
nhat |a tai DBSCL, quan tam dén phat trién cong nghé loc
va tai st dung nudc, dac biét trong nong nghiép va céng
nghiép. Dac biét, Viét Nam can tang cudng hgp tac quéc té
vé quan ly nguén nudc, nhat la véi cdc nudce st dung chung
nguon nudc tir séng Mé Kéng va séng Hong.

Cu6i cung, can hoan thién khung phdp ly, chinh sdch trong
quan ly va phat trién bén ving tai nguyén nuéc. Bén canh
hoan thién thé ché trong x phat nghiém déi véi hanh vi gay
0 nhiém méi trudng, viéc quy hoach va quan ly tai nguyén
nudc cling can dugc tinh toén trén ca s& c6 quy hoach téng
thé. Vai tro vé 1ap quy hoach quéc gia ctia B6 TN&MT (nay
la B& Néng nghiép & Méi trudng) rat quan trong. Bsi vi day
Ia cai nhin téng thé, va dudi géc nhin clia B6 Néng nghiép
& Méi trudng, can cl vao quy hoach téng thé quéc gia, roi
can cl vao cac chién lugc phat trién kinh té quéc gia, thi
mdi dua ra dugc cadc muc tiéu phan bé cho muc tiéu, muc
dich st dung nganh nudc trong tiing linh vuc, dam bao s
dung c6ng bang. Néu viéc quy hoach th6ng nhat dugc cac
tinh, chac chan hiéu qua st dung sé tang lén va tranh dugc
chuyén xung dét nhiéu bd, nganh quan ly trén mét dong
s6ng; nhiéu tinh s&r dung nguén nudc, tinh & thugng nguén
dung va tinh & ha nguén cé thé ganh hau qua.

Cac van dé chinh sach cling can quan tam dén viéc tinh
toan gia nudc dam bao nudc sach cho ngudi dan. Hién nay,

Quan trac, giam sat tai nguyén nwoc dé dam bdo chat lugng
nguon nuoc.

chua cé quy dinh cu thé tinh gia tri cGa tai nguyén nudc nén
cac don vi, doanh nghiép chua tinh toan du gia thanh san
pham, chua xac dinh chinh xé&c hiéu qua st dung nuéc dan
dén viéc tinh thiéu, tinh khong dua. Vé viéc tinh gia nudc
dung cho sinh hoat con rat thap nén nganh nudc kho phat
trién. Con néu dua ra bang gid cao qua nhung khéng co6
chinh sach trg gid cho ngudi nghéo thi ho sé kho khan trong
viéc tiép can nguon nudc sach sinh hoat. Vi vy, ching ta
can phaitinh toan chinh sach ho trg d6i tugng nay. Theo t6i,
thay vi trg gia nudc mét cach déng déu, chidng ta nén tinh
gia nudc theo co ché thi trudng nhung co chinh sach hé trg
truc ti€p cho ngudi nghéo dé dadm bao du nudc sinh hoat.

Nhin chung, viéc quan ly va phat trién bén viing nguén
nudc tai Viét Nam doi hoi su phoi hgp chat ché gitra Chinh
phd, doanh nghiép va ngudi dan. Nhiing thach thuc nhu
0 nhiém, khai thac qua muc, tac dong ctia BDKH can duoc
gidi quyét bang cac gidi phap téng thé, tir hoan thién khung
phap ly, kiém soat & nhiém, st dung nudc hiéu qua. Néu
trién khai déng b cac giai phap, Viét Nam c6 thé dam bao
nguén nudc bén viing cho phat trién kinh té - xa hoi trong
tuong lai.

TAILIEU THAM KHAO:
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1. GIGI THIEU CHUNG

Cac séng ndi do: To Lich, song Kim Nguu, song Lu va song
Sét gan lién véi lich sir phat trién trén 1.000 nam ctia Ha Noi, cé
y nghia I&n vé van hoa, lich strva tam linh ctia Thi d6. Cac song
nay tao nén khung sinh thai trung tam thanh phg, c6 vai tro diéu
tiét va tiéu thoat nudc mua va la dia di€ém vui chai gii tri, sinh
hoat van hoa, tam linh ctia nhan dan Ha Néi va du khach.

S6ng To Lich, con séng I6n nhat noi d6, vén ting la mot
phan luu clia sébng Hong, dua nudc ti thugng luu & séng Hong
sang séng Nhué. Bén doan trung luu, né gap hé Tay (la dau tich
cta doan séng Hong cii, nam canh Quén Thanh) va mét phan
nudc tir hé Tay dugc cung cap cho doan sdng tir d6 dén ha luu.

Hién nay, trong t8ng s6 4 sdng thudc Iuu vuc téng chiéu dai
379 km, sdng Té Lich 1&6n nhat véi chiéu dai 13,4 km, c6 diém dau
tU ha luu c6ng qua dudng Hoang Qudc Viét, diém cudi la nga
ba séng Nhué; chay qua dia phan cac quan Cau Gidy, Ba Dinh,
Do6ng Pa, Thanh Xuan va huyén Thanh Tri. La séng chinh trong
hé théng cac sdng thoat nudc khu vuc trung tam thanh phé,
s6ng To Lich ti€p nhan nudc mua va nudc thai cta luu vuc dién
tich 77,5 km? véi luu lugng khodng 30 m*/s, dé van chuyén qua 2
hudng thoat la ra séng Nhué (khi dap Thanh Liét mé&) va ra song
Hoéng (qua diém ha luu séng Kim Nguu va tram bom Yén Sa).

Tuy nhién, su phat trién do thi da lam cho nuéc bi & nhiém
nang, kha nang tiéu thoat nudc mua clia cac séng giam sut...
Nguén bé cap nudc chinh cho séng van la nuéc thai vé mua kho
va nudc mua vé mla mua. Hién toan tuyén song To Lich tiép
nhan khoang 150 nghin m? nudc thai méi ngay tir 436 clia xa lon

* Nguyén Vién trudng Vién Nghién ciru cap thodt nwde va méi trieong
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nho, chua ké lugng nudc thai séng Lirva séng Kim Nguu dé vao.
Do dong chay nho va tiép nhan tai lugng 16n cac chat 6 nhiém
hiu cg, dinh dudng, kim loai nang. .. nén chat lugng nudc sdng
ngay cang giam sut. Cac nghién ctu cia Trung tam Quan trac
méi truong (S& TN&MT Ha Noi), Vién Khoa hoc va ky thuat moi
truong, Cong ty TNHH Thoat nudc Ha Noi... cho thay, véi tai
lugng hitu co xa vao séng tu 8,2 - 15 kg BOD/ha.ngay, toan bo
dong chay séng tir cdng Budi dén cong Thanh Liét trong trang
thai 6 nhiém ndng polysaprobe va a-mezosaprobe, oxy hoa tan
hau nhu khéng 6, nudc séng mau den va béc mui ndng vé mua
khé [1]. Ngoai ra, khd nang diéu tiét va van chuyén nuéc séng
cing bi han ché& do bun cén lang dong va chudng ngai vt trén
song. Nguy ca tai 6 nhiém séng sau mua mua va sau moi lan
nao vét bun cling rat cao do dong chay cham va nudc thai trong
song khong dugc xU ly va uing ngap trén luu vuc song do nang
luc thodt nudc cla cac cong trinh tiéu thoat nudc mua. Tinh
trang suy thoai va 6 nhiém nudc cac séng Kim Nguu, Sét va Lur
cling tuong tu nhu séng To Lich.

Nhu vay, cac sdng noi d6 Ha Noi can phai khéi phuc lai dong
chay vaéi chat lugng nudc dugc cai thién. Séng phai dam bao
dong chay tu nhién vé mua kho; thé tich chia (diéu tiét) nudc
I6n dé tiéu thoat nuGc mua; va cd kha nang tu lam sach cao dé
chat lugng nudc dap Ung quy chuan méi trudng cling nhu tao
diéu kién phét trién cac cdng trinh van héda, vui choi, gidi tri trén
song. Cac séng hé thoat nudc ndi d6 sé tao nén hé théng ha
tang thoat nudc xanh cho thanh phé.

2. CAC YEU CAU PE PHUC HOI DONG CHAY VA CHAT
LUGNG MOI TRUGNG NUGC CAC SONG NOI DO
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Khi nghién cttu quan ly nguén nuéc cho mét dong séng
¢6 hai khai niém dugc dé cap thudng xuyén dé la dong chay
mai trudng va dong chay t6i thiéu. Dong chdy méi trudng dugc
nghién ctu tU kha lau trén thé gidi nhung khai niém vé dong
chay t6i thiéu lai kha mai mé.

Dong chdy mai trudng (Environmental Flows) la dong chdy
€6 du nudc trong séng va ché dé nudc nay dugc quan ly nham
bao dam cac loi ich vé kinh té, xa hdi va moi trudng. Do la ché do
nudc dugc cung cap trong mot dong song, viing dat ngdp nudc
hodc viing ven b dé duy tri cac hé sinh théi va nhiing lgiich cda
chiing & nhitng nai dong chay bi diéu tiét va co6 su canh tranh
trong st dung nuéc. Dong chay méi trudng dugc biéu thi bai
mot ché do dong chay dap (ng yéu cau bao vé cac hé sinh thai
thuy sinh khi nguén nuéc bi anh hudng bai cac hoat déng khai
théac st dung nudc trén song [2]. Dong chdy méi trudng thich
hop khéng chi la dac trung duy nhat cla mét hé thong song
khoe manh ma con phu thudc vao céac yéu t6 khac nhu gidm
thi€u & nhiém va kiém soét cac hoat ddng trén séng. Tuy nhién
néu chi tap trung vao dong chay méi trudng ma khéng chu y téi
b6i canh clia nd sé khé c6 thé dat dugc két qua tét. Vi vy, dong
chay méi trudng can dugc xem xét nhu mét bo phéan cau thanh
téng thé clia quan ly luu vuc séng hién dai.

Theo Khoan 18 Diéu 2 Luat Tai nguyén nudc 2023 [3] thi
“dong chay t6i thiéu 1a dong chdy & muc thap nhat can thiét dé
duy tri dong song, sudi hoac doan song, sudi nham bao dam su
phét trién binh thudng clia hé sinh thai thdy sinh va bdo dam
muc t6i thiéu cho hoat dong khai thac, st dung nuéc”. Theo
d6, dong chay t6i thiéu cé thé hiéu la phai c6 mét lugng nudc
t6i thiéu chdy qua séng dé gilt cho dong chay khéng bi ngling
hodc suy gidm nghiém trong. Dong chay t6i thiéu phai du dé
duy tri cac diéu kién s6ng thich hop cho cac loai sinh vat thay
sinh, bao gom céc dong vat va thuc vat séng dudi nuéc. Bén
canh viéc bdo vé hé sinh thai, dong chay t8i thiéu con dam bao
du lugng nudc t6i thiu cho cac nhu cau khai thac va sit dung
nudc, nhu phuc vu san xuat ndng nghiép, cong nghiép, sinh
hoat va cac hoat ddng khac. Dong chay t6i thiéu [a mét chi s6
quan trong nham can bang gilta viéc bao vé moi trudng va dap
Uing nhu cau st dung tai nguyén nudc clia con ngudi. Nhu vay,
dong chay méi trudng sé la dong chay t6i thiéu khi né dap ung
dugc yéu cau duy tri dong sdng va bdo ddm mdic téi thiéu cho
cac hoat dong khai thac nudc trén song.

Dong chay t6i thiéu gébm 3 thanh phan: Dong chay duy tri
sOng, dong chay sinh thai va dong chdy dam bao nhu cau téi
thiéu cda céc nganh khai thac si dung nudéc [4]. Dong chay duy
tri séng la dong chay & muc thap nhat vé lugng dé duy tri su lién
tuc cia dong chdy trong séng. Dong chady sinh thai dugc xac
dinh 1a dong chdy dam bao su phét trién binh thudng cta hé
sinh thai va duy tri cac gid tri méi trudng clia dong séng. Dong
chdy ddm bdo nhu cau t6i thi€u cla cac nganh khai thac si
dung nudc dugc xac dinh trén co sG yéu cau st dung nuéc theo
thi tu uu tién clia cac doi tuong khai thac nudc.

DE cac sdng ndi d6 1a khung sinh thai d6 thi cda trung tam
Thi dé Ha Noi can phai phuc héi lai dong chdy moi trudng
khong chi c6 song T6 Lich ma con ca 3 con séng khac la séng LU,
song Sét va séng Kim Nguu. Nhu vay, véi chiic nang va y nghia

clia 4 sdng noi dd thi can phuc héi d€ ddm bao dong chay méi
trudng vai 2 yéu cau:

- Phuc héi ca vé s6 lugng (Iuu lugng va van téc t6i thiéu) va
chét lugng (chi tiéu chat lugng nudc, diéu kién 6n dinh hé sinh
thai) ca vé mua kho (b8 cap nudc pha lodng, tao ché do dong
cho céc séng va hoé trong luu vuc T6 Lich 77,5 km? va dam bao
mot phan nuéc tudi cho khu vuc phia Nam Ha Néi) va mua mua
(tiéu thoat nudc, gidi quyét ing ngap cho thanh phd).

- Cai thién mai trudng séng, khai thac va phat trién canh
quan kién trag, dich vu van héa, tdm linh khu vuc song ca trén
mat nudc va trén bd, gop phan phat trién kinh té xa hoi cla
thanh phé.

Hai yéu cau vé phuc héi va phat trién 4 con sdng ndi dé nay
két hop hai hoa véi nhau dé cac séng cd dong chay méi trudng
va tao nén khung sinh thai dé thi ctia Ha Néi. Phuc hoéi sé lugng
va chét lugng nudc 6n dinh dong chdy séng nham dap Ung
yéu cau phat trién kinh té - xa hoi luu vuc séng, va ngugc lai
phat trién cac dich vu vui choi gidi tri doc b va trén mat nudc
sé tdng cudng qua trinh ty lam sach nudc séng va duy tri kha
nang chéng chiu cho cac thanh phan hé sinh thai thay vuc. Pay
3 su ti€p can quan ly t8ng hgp tai nguyén nudc véi hai ndi dung
phuc héi chat lugng maéi truding va phat trién tai nguyén nudc
luu vuic séng To Lich, bao gom 4 song ndi d6 Té Lich, L, Sét, Kim
Nguu va hé théng hé dé thi lién quan.

3. CAC GIAl PHAP TONG HOP DPE PHUC HOI CHAT
LUGNG, DAM BAO DONG CHAY MOI TRUGNG CHO SONG
TO LICH VA CAC SONG NOI DO HA NOI

Trén co sG danh gid tinh trang 6 nhiém nudc va tién dé thuc
hién cac dy an thoat nuéc va méi trudng lién quan, véi muc tiéu
phuc héi dong chay va cai thién chat lugng méi truding dé phat
trién hé théng 4 séng ndi dd, phu hgp véi Quyét dinh s6 725/
QDb-TTg quy hoach thoat nuéc Tha dé Ha Néi dén nam 2030,
tam nhin dén ném 2050 ctia Tha tuéng Chinh phi (Quy hoach
725) [5], gidi phap tién hanh véi céc budc nhu sau.

a. Tdch, thu gom va xur ly cdc nguén nuéc thdi vao séng.

Thu gom va x{ ly nugc thai (XLNT), ké ca nudc thai cong
trinh thoat nudc tap trung va phan tan, ddm bao quy chuan méi
trudng trudc khi xa vao sdng. Trong ndi d6 Ha Noi hién nay c6
3 nha mdy XLNT tap trung dang hoat déng la nha mdy Yén S&
(cbng sudt 200 nghin m?/ngay, xa nudc thai sau x{ ly vao séng
Kim Nguu), nha may Kim Lién (cdng suat 3.600 m*/ngay xa nudc
thai sau x{ ly vao séng L), nha may H6 Bay Mau (cong suat
13.300 m*/ngay xa nudc thai sau x Iy vao hé Bady Mau va sau do
vao séng Sét). Nha mdy Yén Xa xt ly nuéc thai cho luu vyc S2,
cbng suat 270 nghin m*/ngay dang dugc van hanh thi nghiém,
nudc thai sau xur ly vao ha luu séng T6 Lich. Cac ngudn nuéc thai
phan tan cling dugc thu gom xu ly tai ché vai cac tram XLNT
cong suat tir 20 - 100 m?/ngay, dam bao quy chudn moi trudng
trudc khi xa vao nguon ti€p nhan la cac séng noi do [6].

b. Xtrly 6 nhiém tén luu (bun théi, rdc thdi...) trong song.

Sau khi nudc thai dugc tach ra khai cac séng noi do dé dua
vé cac nha may/tram XLNT, can tién hanh don sach rac thai,
nao vét bun can ton luu... trong song. Cac bién phéap suc ozon,
cap khi bot nano (nano bioreactor)... cé thé iing dung dé xu ly
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lugng bun can lang dong trong séng.

¢. Ké va cai tao cdc két cdu bd séng.

Song T6 Lich va cac song ndi d6 trung tam da dugc cai tao,
nao vét va ke b trong giai doan 1 tir ndm 2001 - 2005 ctia Du an
thoat nudc Ha Néi. Tuy nhién, hién nay céc bd séng bi sat 16, hu
héng nhiéu. Vi vy, dé 6n dinh dong chay cac séng ndi dé can
thiét phai stia chira cac bo ké hu héng hodc xay dung, ton tao lai
phu hgp véi dac diém tu nhién, diéu kién dia chat cong trinh va
canh quan khu vuc.

d. B cdip nudc sach dam bdo dong chay téi thiéu vé mua khod
cho séng.

V& mua kho khi nudc thai dugc thu gom vé cac nha may/
tram XLNT thi can thiét phai bé cap nudc sach dé phuc héi dong
chay cho séng, dong thdi cung cap nudc qua sdng Nhué cho
khu vuc néng nghiép phia Nam thanh phé. Nguén bé cap nudc
sach chinh la t&r sdbng Hong, theo tinh toan trong Quy hoach
thodt nudc Ha Néi cling nhu cac nghién ctu lién quan, véi luu
lugng tlr 5,0 - 5,5 m*/s truc ti€p vao sdng To Lich. Nguén nudc
s6ng Héng c6 thé két hop bé cap cho hé Tay dé dam bao muc
nudGc canh quan trong hé, sau ddy qua cac clta phai dé dua nudc
ho vé song Té Lich. Theo Hoi Thay lgi Viét Nam, nudc sach ciing
6 thé dugc cap tir h6 Hoa Binh vé cho cac séng Nhug, séng To
Lich [7]. Cac nguén nudc thai sau khi xit ly d&m bao quy chudn
moi truding ti cac nha may XLNT H6 Tay, Pha D6, Yén Xa... co
thé dugc cap cho s6ng dé nang van téc 1én khodng 0,2- 0,3 m/s,
dam béo dong chay t6i thiéu cho séng T6 Lich... Nudc sach tur
ha luu séng T6 Lich, cac h6 Bay Mau, hé Yén S&, hé Linh Bam. ..
cing ¢6 thé 1a ngudn bd cap lai cho céc séng LU, sdng Sét va
s6ng Kim Nguu vé mua khd. Nhu vay nhd su b6 cap va tuan
hoan nudc sach nay, cac séng hé noi d6 vung trung tam thanh
phé sé ludn & trang thai thay vuc dong.

e. Tén tgo canh quan, kién trdc ven bo va trén mdt nuéc séng.

Sau khi dong chay cac séng noi dé dugc phuc héi, can xay
dung cac céng trinh kién tric canh quan, vui chai gidi tri trén bg
va trén mat nudc song. D6 la cac be thay sinh két hop vai guéng
quay, voi phun nudc... tao mang xanh, cdnh quan va lam giau
oxy cho nuéc song, la cac vuon hoa, cong vién nho va dai cay
xanh ven song... Cac cong trinh nay vira dé phat trién dich vu
van hoa, tam linh... két hgp véi tang cudng kha nang tulam sach
nudGc sdng, dam bao 8n dinh hé sinh thai séng va cai tao diéu
kién vi khi hau khu vuc.

4. GIAI PHAP BO CAP NUGC SONG HONG CHO SONG
TOLICH

B8 cap nudc sach vé mua kho cho sdng T6 Lich la gidi phap
cap béch va uu tién dé phuc héi dong chady song. Trudc mét,
s6ng Té Lich ¢6 thé ¢ cac ngudn bé cap nudc sau day:

Nguon 1: Nudc séng Hong tiép cho séng Té Lich tai vi tri
dudng Hoang Quéc Viét, luu lugng 5 m?/s.

Nguon 2: Nudc thai sau x ly nha may XLNT H6 Tay du kién
cong sudt Q=30 nghin m*/ngay, xa vao séng T Lich tai vi tri
dudng Hoang Quéc Viét.

Nguon 3: Nudc thai sau x ly nha may XLNT Phu D6 du kién
xa khoang 40 nghin m*/ngay (trén téng s6 84 nghin m’/ngay)
vao séng T6 Lich tai vi tri Cau Gidy.
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Nguon 3: Nudc thai sau xtr ly nha may XLNT Yén Xa luu lugng
trung binh vé mua kho 270 nghin m3/ngay xa vao séng Té Lich
tai vi tri truéc hgp luu véi séng Lu.

Viéc b6 cap nudc sébng HONg tir séng Nhué vao séng Té Lich
vGi luu lugng 5 m3/s da dugc dua ra trong Quy hoach 725. Tuy
nhién hién nay phuong an lay nudc séng Hong tir séng Nhué tai
C6 Nhué dé b8 cap cho séng Té Lich gap phai mét s6 kho khan,
bat cap nhu: du an tram bom hai chiéu luu luong 170 m3/s tai
Lién Mac chua dugc trién khai, nugc séng Nhué bi & nhiém do
tron 1an nudc thai chua dugc x{ ly luu vuc xung quanh d6 vao,
tuyén muong dan nudc séng Nhué vé sdng T6 Lich khéng thé
thi cong dugc vi khéng con dat. ..

DE b6 cap khan cap nudc sach séng Hong cho séng T6 Lich
ti thugng luu, thang 12/2024 S& Xay dung Ha Noi da dé xuat
phuang an bé cap nudc tir séng HONg vao séng T6 Lich nham
cai thién moi trudng [8], vai viéc xay dung tram bom céng suat
3 - 5 m?¥/s tai bai séng khu vuc phudng Phi Thugng. Tuyén éng
dan nudc tho tvi tri tram bom di doc tuyén dudng noi bé trong
vling bai sdng cat qua dé sdong Hong, qua dao giao théng di doc
theo via hé dudng V6 Chi Cong dua nudc vao dau séng To Lich
tai vi tri nut giao Hoang Quéc Viét. Tai vi tri dudng V6 Chi Cong
(d6i dién ngd 685 Lac Long Quan) bé tri 1 hong chd dé sén sang
cap ngudn bd cap nudc hé Tay. Phuong an thi cong tuyén éng 1a
khoan rit 6ng hodc khoan kich ngam két hgp dao ma hé giéng.
Strdung vat liéu 6ng gang déo hoac HDPE D1200. Trén séng T
Lich sé xay dung 3 dap dang nham duy tri muc nudc trung binh
trén séng TO Lich trong khodng cao d6 dudi +3,3 hodc dudi +3,8
m dé khéng vugt qua ngudng cac giéng tran nudc mua theo Dy
an hé théng XLNT Yén Xa da dau tu xay dung va dam bao dong
chdy trung binh trong séng khoang 0,075 m/s. Téng kinh phi dé
dau tu cho phuang an nay la khoang 550 ty dong.

Vi phuang an nay séng Té Lich c6 thé dugc b8 cap nudc
sach kip thdi vao thang 9/2025. Diéu kién thi cdng cac cong
trinh va tuyén c6ng la kha thi va kinh phi dau tu c6 thé huy dong
dugc trong thai gian can thiét. Tuy nhién, luu lugng bé cap nuéc
cho séng Té Lich va H6 Tay la 3,0 m*/s la qua thap so véi phuong
an dé xuat cda Vién Khoa hoc thay Igi la 18 m*/s [9] hodc trong
Quy hoach 725 la 5 m?/s. Dong chay t6i thiéu trong séng hoan
toan khéng dam bao khi lam cac dap dang cao su tai vi tri cdng
Moc, cau Dau va trudc nga ba séng T6 Lich - séng Kim Nguu.
Nguy co pht dudng cac khuc séng tu véi van téc dong chay
qué nho [a hién hitu. Vi vay, mdc do bé cap nudc séng Hong
cho s6ng Té Lich can phai dugc xem xét cu thé trong diéu kién
kha thi khi thi céng tuyén 6ng HDPE qua dé séng Hong va doc
duding Vo Chi Céng dé dam bao dugc dong chay téi thiéu cla
s6ng T6 Lich vita khé, ddng thai Gt nudc sach dé b cap cho cac
séng LU, sdng Sét va song Kim Nguu sau nay. Mat khac, can xac
dinh lugng nudc va phuong phap bé cap nudc séng Hong hop
ly cho hé Tay vira ddm bao duy tri muc nudc canh quan, vira
tranh hién tugng séc sinh thai trong hé.

5.NANG CAO HIEU QUA KHAI THAC SU' DUNG NGUON
NUGC SONG NOI DO HA NOI

Tai nguyén nudc thanh phé Ha Noi noi chung, luu vuc
77,5 km? s6ng T6 Lich ndi riéng, phai dugc quan ly téng hgp:
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Hinh 1. H¢ théng séng ngi dé ving trung tam TP Ha Nji.

Day la mét qua trinh ddy manh phdi hgp phat trién va quan ly
nguén nudc, dat dai va tai nguyén lién quan, dé t6i da hoa loi
ich kinh té€ va phuc lgi xa héi mot cach cong bang ma khéng
phuong hai dén tinh bén virng cla cac hé sinh thai thiét yéu.
Quan ly va phat trién nguén nuéc phai dua trén cach tiép
can cung tham gia ctia ngudi hudng thu nguén nudc (cong
déng), ngudi lap ké hoach (tu van) va quyét dinh chinh sach
(quan ly nha nudc) [10].

Dé kiém soét tinh hinh 6 nhiém cling nhu dam béo dong
chay moi truding, trong qua trinh trién khai thuc hién cac chuang
trinh va du an cling nhu khi khai thac, van hanh cac con séng
nay can thiét thuc hién cac chuong trinh quan trac tai nguyén
nudc (chat luong va luu lugng) cac con séng.

Cac séng ndi d6 vlung trung tam ndi dé thanh phé Ha Noi
6 gia tri lich s, van hoa, tam linh va sinh thai rat I6n. Cac séng
nay cling déng gop rat nhiéu cho su phat trién kinh té xa hoi
cta Tha d6. Vi vay, trong qua trinh thuc hién dé an theo céac
budc néu trén, cac ndi dung vé gido duc, thoéng tin truyén
thong ddi véi cong dong, nhiing ngudi hudng thu méi trudng
va cac dich vu van héa, tam linh, giai tri,... trén song, phai dugc
trién khai dong thai va hai hoa. Nang cao nhan thuc va hiéu
biét clla cong ddng vé bao vé méi trudng nudc, lam cho y thiic
bao vé méi trudng trd thanh thoi quen, di sau vao nép séng
clia moi tang I6p xa héi la néi dung co ban khi thuc hién cac du
an khéi phuc méi trugng nudc song hé ndi d6. Can phai phat
huy gid tri van hoa va con ngudi Ha Noi, khoi day y chi, niém ty
hao, khat vong phat trién clia nhan dan véi hinh thic xay dung
céc trung tam gido duc va trién 1am moi trudng, gidi thiéu va
cung cap thoéng tin vé gia tri van hoa, lich st va kinh té xa hoi

Hinh 2. Phirong én hwéng tuyén dan nuéce song
Hong dé bo cdp va vi tri cac dap dang theo dé xuat
cua So Xay dung Ha Noi [Nguon: 8]

cac séng hé, cac giai phap bao vé méi trudng nudc séng hé,
XU ly & nhiém nudc,... tai cdc nha may XLNT Yén X4, nha may
XLNT Yén S&, cong vién Théng Nhat, cong vién Tha Lé,... nhu
trong D& an phuc hoi chat lugng moéi trudng nudc cac séng
ndi @6 ma S TN&MT Ha Noi dé xuat [11].
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Lich su hinh thanh nén cac deé thi Viet Nam luén gan vai nhing dong song. Nudc
- mot nhan t6 anh huadng rat lon dén cac dé thi, quyét dinh s6 phan cua nhiéu dé
thi. Cuoc tro chuyeén cua BTV Tap chi Xay dung véi PGS.TS Ta Quynh Hoa xoay
guanh ndi dung vé vai tro cua nudc trong hé sinh thai dé thi, nhiing dac diém cua
chu trinh nudc trong hé sinh thai dé thi nham tao dung hé sinh thai dé thi bén

ving...

NUGC - NHAN TO QUYET DINH TRONG HE SINH THAI
PO THI

9 Thua PGS.TS Ta Quynh Hoa, chiing ta déu biét nuéc cé
vai tré vé cling quan trong véi ddi séng ctia con ngudi. Vay,
trong hé sinh thdi dé thi, nuéc cé vai tré nhu'thé nao?

-Pautién ching ta phai hiéu hé sinh thai do thila gi. “Urban
ecosystem” [a hé sinh thai nhan tao bao gém yéu t6 hiru sinh
chti yéu la con ngudi va moéi trudng séng dugc gidi han trong
mot khéng gian (mét d6 thi, mot thanh phé...).

Hé sinh thai dé thi, cing giéng nhu nhing hé sinh thai
khac, dugc tao nén bai cac yéu té sinh hoc (thuc vat, dong vat
va nhiing vat thé khac trong cudc séng) va nhimng yéu té vé
vat Ii (nuéc, khong khi, nhién liéu, cac hién tugng khi hau, dia
chat). Bén canh do, cac yéu t6 vat li trong hé sinh thai do thi
con bao gdbm nhiing tda nha, mang ludi giao thong, co s& ha
tdng, cdnh quan d6 thi va nhing bién ddi vé méi trudng tu
nhirng hoat ddng clia con nguai.

Chuing ta déu biét, nudc co vai trd vo cung quan trong, la
nguén séng clia con ngudi, la khai dau cho su hinh thanh va
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phat trién d6 thi, 1a cg s& dé hinh thanh nhiing nén van minh
ruc r& cia nhan loai.

Nudc khéng chi la yéu t6 sinh thai ma con gidp hinh thanh
cac cong doéng. Trong lich s, cac thanh phé phat trién manh
hau nhu déu co vi tri gan nguén nuéc (sdng, ho...). Cadc nén van
minh I6n déu dugc hinh thanh bén cac con séng nhu: nén vén
minh Ai Cap bén séng Nile, nén van minh Ludng Ha gila hai
s6ng Tigre va Euphrate, nén van minh An D6 bén song An va
song Hang. Hau hét cac do thi trén thé gidi déu dugc xay dung
bén canh nhiing con s6ng hodc nhitng hé Ion.

Theo quan niém truyén thong ctia Viét Nam, nudc la mét
trong nam thanh t6 tao nén v tru (ngl hanh: Kim, moc, thay,
hda, thé). Trong thuat phong thay, nuéc 1a nai dan truyén va
tu hoi khi chat cda troi dat. Nudc cung véi dia hinh tao ra cac
thé dat phong thay. Nhin vao dong chay clia nudc va sac thai
cla cay cd ma cac thay phong thay cé thé biét khi t6t tu hoi &
dau. Vi nudc la cdi nguén clia su séng nén co tinh “Thiéng”. Tin
ngudng tha Thodi Phil cda dan toc Viét Nam tu muén doi nay
la tuc th& Me Séng Nudc, Ngudi tao ra su séng va mét dai séng
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Tai sao nhirng mat nudc tu nhién chung ta
lai cir ldp di réi sau dé lai phdi tao Idp hé
nhdn tao? Ban chat nhirng mat nuéc nhén
tao do tao ra gid tri rdt cao, béi né giam
duoc mdt dé xdy dung, diéu hoa duoc khi
hdu... Nhung chiing khéng thé bdng du'oc
mdt nudc tu' nhién c6 hé théng ha tang
du'oc két néi véi hé théng mach nuédc tu cdc
nhdnh séng, ao hé”.

PGS.TS Ta Quynh Hoa.

am no cho ngudi dan, diéu nay nhan manh tam quan trong
clia nudc trong moi trudng séng clia con Ngudi.

Nudc va chu trinh van hanh clia n6 la cau thanh quan trong
cla hé sinh thai dé thi. Ngoai ra, d6i véi cac thanh phan khac
trong hé sinh thai do thi, nu&c con cé nhirng vai trd quan trong
nhu sau:

Vai tro la tai nguyén quy gia: Nudc 1a nguén tai nguyén
khéng thé thi€u déi véi su séng noi chung va con ngudi noi
riéng.

Vai tro sinh thai tu nhién: Nuéc va chu trinh clia né la nhan
t6 quan trong hinh thanh cac hé sinh thai tu nhién trong d6
thi. Nuéc la ca sé cho su da dang sinh hoc.

Vai trd cdnh quan: Khéng gian mat nudc nhu hé, séng,
sudi ludn la nhiing canh quan hap dan nhat trong cac dé thi.
Cac canh quan tu nhién khac trong dé thi déu cé su tham gia
clia nudc.

Vai trd khi hau: Qua trinh trao déi nang lugng clia nudc
g6p phan vao diéu hoa vi khi hau dé thi.

9 Lam sao tao ra khéng gian séng déng cho dé thi dé
con ngudi va tu' nhién séng trong hai hoa? Cé phdi nudc sé
la cdu tra loi?

- Nhu t6i da dé cap & trén, nudc co vai trd quan trong trong
viéc tao lap canh quan d6 thi. Khéng gian mat nudc nhu hé,
s6ng, sudi ludn la nhitng canh quan hap dan nhat trong cac dé
thi. Cac cadnh quan tu nhién khac trong dé thi déu cé su tham
gia cGia nudc. Nudc con c6 mai quan hé cong sinh véi cay xanh
va cung nhau mang lai gia tri tuyét vai cho khéng gian dé thi,

tang cudng suc khde clia con ngudi.

Nudc ludn tao nén nét dac trung cho do thi. Hinh anh clia
nhimng dong séng, nhiing mat ho luén la nhiing hinh anh gén
lién vai hinh anh cia mét thanh phé. Hinh anh cdia Ha Noi gén
V@i séng HOong, hé Guom, hé Tay, hinh anh ctia TP Hué gan véi
con s6ng Huang tha mong, Pa Nang la song Han...

Nudc [a mét ngudn tai nguyén quy gia dé phat trién dé thi:
TU nudc sinh hoat, dén trong trot, giao thong, thuong mai, va
la mét phan cdia cdnh quan. Tuy nhién, vi nudc thudng bi coi la
yéu t8 hién nhién va bi gat di tdm quan trong.

Hé sinh thai dé thi chiu tac déng truc ti€p ti su van hanh
clia chu trinh nuéc ty nhién. Chu trinh nudc trong do thila moét
phan clia chu trinh nudc tu nhién nhung chiu tac déng clia cac
yéu t6 thanh phan cong nghé nhu ha tang dé thi va cac hoat
dong clia con ngudi.

Chu trinh nudc ty nhién trong d6 thi cling gém cac qua
trinh: Nudc trong d6 thi hoa hoi — Nudc mua roi xuéng,
hinh thanh cac dong chdy mat hoac dugc thu gom béang hé
théng thu gom nudc mua do thi — Nudc mat dugc tri trong
cac dong séng, ao, ho, hé nhan tao, va cac dam lay nudc ngot
trong d6 thi — Nudc tham xuéng dat va tao thanh cac dong
chay ngam: Lugng nudc tham trong khu vuc dé thi, ngoai ra
con ¢é cac dong chay ngam tu nhién qua khu vuc dé thi.

Nhu vay, chu trinh van hanh nuéc ty nhién lién quan dén
viéc trao d8i nang lugng, dan dén thay déi nhiét dé. Qua trinh
trao d8i nang lugng clia nudc gép phan vao diéu hoa vi khi
hau do thi.

Hién nay cac d6 thi cling da ti€p can rat nhiéu dén quan
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Bén thuyén Trang An.

diém vé d6 thi hoc canh quan, 1a mét quan diém dugc thé
gi6i ap dung tu lau, nhung & Viét Nam chung ta chua chu
trong. Bay gi& ching ta méi bat dau nhan thdc dé thi hoc
canh quan phai lay yéu té tu nhién, dac biét yéu t6 dia hinh,
madt nudc la mét trong nhing yéu t6 co ban, ti d6 tao nén
cau trdc cha do thi.

Vi du nhu TP Ninh Binh, khu vuc Trang An bay gi¢ tat ca
yéu t6 d6 tao lap ban sac clia dé thi, tao nén cau tric cta do
thi. Nhu dé thi Hoa Lu sap hinh thanh sé phai ldy truc clia cac
s6ng di qua khu vuc d6 thi dé lam truc tao 1ap canh quan khu
vuc dob thi va tao nén tinh ddc trung clia do thi. D6 1a nhiing
yéu t6 ma ngudi lam trong linh vuc d6 thi phai nhan thic dugc
yéu t6 mat nudc, sdbng ngoi rat quan trong trong viéc tao lap
canh quan vé cau tric do thi.

9 Hé sinh thdi do thi chiu tdc déng truc tiép tir su’ vdn
hanh cia chu trinh nuéc tunhién, lién quan dén viéc trao déi
ndng lugng, dan dén thay déi nhiét dé. Thua ba, tinh trang
néng Ién tai cdc dé6 thi hién nay c6 mét phdn cia viéc san ldp
bira bdi ao hé, sirdung nuéc chua hop ly?

- Bung la nhu vay! Bay la van dé dang dugc du luan quan
tam. Thuc té€ 8 mot s6 do thi clia chiing ta cho thdy, qua trinh
d6 thi héa nhanh chéng da lam tang dién tich bé mat bé téng
va giam khong gian chira nude. Cac ao ho bi san lap va bién
mat dan trong qua trinh d6 thi hod, viéc st dung nudc bat
hgp ly dan dén tinh trang thi€u nudc, can kiét ngudn nudc thi
chéc chdn sé anh hudng |6n dén qua trinh trao di nang lugng
trong do thj, lam cho nhiét dé trong moi trudng doé thi ndng
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[én, tdc dong nghiém trong dén mdi trudng s6ng clia NQUi
dan do thi.

PO THI HOA THIEU KIEM SOAT LAN AT VUNG CANH
QUAN TU NHIEN

€ Ba vira nhdc dén vidn dé tdc déng cua qud trinh dé thj
héa. Vdy, nhitng tdc déng cia tinh trang 6 nhiém nguén
nuéctai cdc thanh phé déivéi canh quan dé thinhu'thé nao,
thua ba?

- Hién nay tinh trang d6 thi hoa tran lan va 6 nhiém nguén
nudc tram trong da bién nhiéu con song trong d6 thi bi 6
nhiém va trd thanh “séng chét”, bién nhirng mat hé tho méng
thanh ao tu, nugc dong.

Cé6 thé 1ay vi du ngay tai TP Ha Noi. Cac con séng nhu séng
Kim Nguu, song Nhué, séng T6 Lich bi xa rac thai, nudc thai
truc tiép ra séng, lam cho nudc séng den ngdom, béc mui hoi
thoi néng nac. H6 Tay co nhiéu goc ma mat hé day tui ni léng,
rac rudi, chat thai tir cdc nha hang, quéan an xa ra ho, nuéc hé 6
nhiém lam ca chét, mui xi ué néng nac.

Cac s6ng, ho, mat nudc bi 6 nhiém da anh huéng nghiém
trong dén canh quan d6 thi. Dang lé hai bén séng cé thé quy
hoach thanh céac tuyén di b, di dao, cac khéng gian nghi ngoi,
thu gian cho ngudi dan dé thi va tao thanh cac tuyén canh
guan mat nudc két hop cay xanh rat tha vi, thi nay do 6 nhiém
mat nudc, rac thai trén bé mat rdt mat my quan, mui hoi thoi
tUr mat nudc 6 nhiém lam cho khong khi 6 nhiém, nhat la vao
nhirng ngay ndng ndng, nén ngudi dan phai tranh xa. Cac con
song va hé nudc 6 nhiém bi mat dan vai trd quan trong trong
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viéc tao lap canh quan do thi.

9 Ldy vi du, Ha Néi dang tim nhiéu giai phdp dé ciru cdc
dong séng 6 nhiém. Diéu d6 ching té tdm quan trong ddc
biét ctia cdc dong séng véi hé sinh thdi dé thi. Ba ddnh gid
thé nao vé cdch ma Ha Néi dang thuc hién, cu thé la déi véi
s6ng Té Lich?

- S6ng T6 Lich véi chiéu dai khoang 13,5 km chay qua cac
quan ndi thanh ctia Ha Noi nhu: Déng Pa, Thanh Xuan, Cau
Gidy, Hoang Mai va huyén Thanh Tri. Day la song dugc danh
gia la 6 nhiém nang nhat Tha do.

Cau chuyén gidi ctiu “nhitng dong song chét” & Ha Noi
clng dugc ban khong it lan, ca trong hoéi thao lan trén dién
dan cta chinh quyén thanh phé, tham chila & Quéc hoi.

Nhiéu dé an, dy an da, dang dugc tién hanh véi hang nghin
ty dong dau tu. Vi du: d6i vai song To Lich, bat dau ti nam
2008, Cong ty Thoat nudc Ha Noi da thir nghiém viéc dung
nudc hoé Tay dé cai thién nudc cho con séng nay. Tu d6 dén
nay, nhiéu du an lam sach nuéc da dugc trién khai trén séng
T6 Lich nhu tao bé thay sinh, xdy dung céng bao... C6 dé xuat
cdi tao song To Lich thanh cong vién lich st - van hoa - tam linh
va xay dung céc thiét ché van hoa, hé théng ham ngam chéng
ngap két hgp cao téc ngam séng Té Lich.

Rat nhiéu gidi phap dugc dua ra nham lam sach dong
song, nhung chua thuc su hiéu qua. Theo thong ké méi ngay
khodng han 150 nghin m® nudc thai sinh hoat va nudc thai
céng nghiép chua qua xt ly thong qua hon 300 cong xa thai,
Xa truc tiép xudng séng To Lich.

Triét gia Hy Lap cé dai Hippocrates cho rdng,
dé thi duoc hinh thanh tir ba yéu té la: Khéng
khi, nuéc va noi chén (Hippocrates treatises:
Airs, Waters and Places). Ba yéu té trén ciing
chinh la nhirng yéu té tao nén ddi séng vat
chdt khée manh, d&i séng tinh than lanh
manh cho nguéi déan dé thi. Néu mét dé thi
ma khéng khi bui bdm, mdt nuéc é nhiém va
noi chén thiéu cdm xuc thi s6m muén ciing
sé la “thanh phé chét”, sé chdng con ai muén
séng & dé nira. J

Qua céc clra xa nay, séng T6 Lich ti€p nhan nudc thai tir cac
khu dan cu, ca sé kinh doanh, bénh vién... o] gita séng, rac néi
bé méat du van dugc cdng nhan thu don hang ngay; nudc séng
chay cham cho thay luu lugng tiéu thoat khong hé cao.

Van dé dat ra & day la viéc thu gom nudc thai doc cac con
s6ng chua dugc dau tu dong bo, chua hoan thién. Dén nay, Ha
Noi cling da c6 mét s6 nha may x ly nudc thai nhu tram x{
ly nudc thai Yén Xa nhung van dang trong giai doan thi cong
va hoan thién. Viéc thu gom, x{t ly nudc thai dat tiéu chuan,
quy chuén ky thuat trudc khi xa ra méi trudng chua dugc giai
quyét triét dé. Cung vdi d6, phai kién quyét yéu cau cac khu,
cum céng nghiép xt ly nudc thai trudce khi xa thai ra hé théng
chung ctia thanh phé.

Viéc hoi sinh cac dong séng bi 6 nhiém ctia Ha Noi van
trong qua trinh thuc hién. Do d6, Ha Néi can quan tam va
uu tién cho nhiing giai phap lau dai, can su vao cuéc clia cac
nganh, ngudi dan cling nhu viéc huy déng moi nguén luc lam
s6ng lai cac dong séng “chét”, tao lap lai cdnh quan hai bén
bd& s6ng, xung quanh cac hé nudc, mat nudc dé gép phan lam
dep canh quan dé thi.

€ Mot diém thdy rat ré la, tién trinh do6 thi héa trong hon
hai thdp ky qua & Viét Nam da déng hanh cing véi su bién
madt réng I6n cia cdc thuc thé thu nudc cia cdc dé thi, lam
tdang kha ndng bi ngdp lut. Bdc biét méi hiém hoa cang gia
tdang khi ha tdng ky thudat khéng ddy du. Ba cé thénéiré hon
vdn dé nay?

- C6 thé néi, viéc dé thi hoa tran lan, thiéu kiém soat, tinh
trang bé tong hoa gia tang trong hon hai thap ky qua & Viét
Nam da thu hep nghiém trong dién tich cac hé ao, séng ngoi
va céac khu vuc thadm thiu, tri nudc. Day 1a mét trong nhiing
nguyén nhan gay ra tinh trang gia tang ngap lut tai d6 thi ciing
nhu can kiét ngudn tai nguyén nudc. Chi tinh riéng cho Ha Noi,
theo béo cdo cta JICA, trong vong 15 nam tir 1990 dén 2005,
da c6 21/40 hé tai Ha Noi bi bién mat, déng nghia véi viéc 300
ha mat ho bi san lap. Theo s6 liéu théng ké, trong vong 50 nam
qua, Ha Noi da san lap khodng 80% dién tich mat nudc lay ché
cho céc céng trinh xay dung.

Khong ai tin d6 la su that! Nhung néu hiéu nghia mat nuéc
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Ho va bién nhan tao ¢ Vinhomes Oceanpark 1.

theo nghia rdng - con sé nay xem ra rat c6 co sé. Nhu vay, kha
nang tiéu thodat nudc do6 thi da giam nghiém trong. Thém vao
d6, tinh trang bién d6i khi hau (BDKH) va thién tai ngay mét gay
gat, hé thong ha tang thoat nudc do thi xudng cap, bi qua tai do
d6 thi hoa nhanh chong, rat nhiéu dién tich dat canh tac, vung
dém xanh c6 kha nang tham hit nudc cao da bi bé tong hoa...
da lam cho tinh trang ngap lut dé thi ngay cang tram trong, anh
hudng dén giao théng két noi, dén chat lugng moi trudng séng
va anh hudng tiéu cuc dén phat trién kinh té - xa hoi.

Yéu cau khoi théng dong chay, khéi phuc va bao vé cac
vung canh quan tyu nhién, cac vung cé kha nang trlf nudc va
thdm thau nudc, bdo vé nguén tai nguyén nudc (nudc ngam
va nudc mat) la nhiing van dé hét sutic cap bach dat ra cho
chiing ta hién nay, khong chi c6 cac d6 thi ma trén toan quoc
gia. Van dé nay can su tham gia clia cac cap, cac nganh, nhiéu
bén lién quan, sy chung tay clia nha quan ly, nha chuyén mén
va nguai dan.

XANH HOA VUNG HA TANG XAM

9 La nguoi nghién ciru va truc tiép tham gia cdc du dn
cdi tao, tdng cudng ndng luc chéng chiu cho cdc dé thi & Viét
Nam. Theo ba, c6 nhitng vdn dé nao tir thuc tién can luu y
trong nhdn thirc vé dé thi hoc canh quan?

- Trudc day, ching téi c6 tham gia mot s6 du an ctia World
Bank cling nhu ctia T6 chuic phat trién clia Phap tap trung vé
BDKH lam sao phong chéng ngap lut cho d6 thi ctia Viét Nam.
Trong d6 c6 du an 1én tai TP Can Tho vé quy hoach dé thi, xay
dung dit liéu quan ly rdi ro ngap lut cho TP Can Tho.
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Thuc hién dy an, ching t6i tich hop yéu t6 du bao ngap
lut dua vao trong quy hoach d6 thi véi cac théng tin vé quy
hoach db thi, trong d6 16ng ghép véi thong tin vé rdi ro ngap
lut cac khu vuc cé kha nang ngap lut trong tuong lai. Tu dé quy
hoach d6 thi sé c6 giai phap nhu thé nao dé lam cét cao do
nén vdi nhiing khu vuc cé thé trir dugc nudc mua hoic tang
cudng kha nang thoat nuéc. Béng thai, gidp cho nha quan ly
va ngudi dan hiéu dugc dé co gidi phap Ung phé tét véi tinh
trang ngap lut.

Mét du &n ching téi vira lam xong véi Cuc Phat trién do
thi (Bd Xay dung) va du an AFD clia T6 chuc phét trién Phap vé
nghién ctu b chi s6 vé tang cudng nang luc chéng chiu cho
d6 thi. Trong cac dé thi ctia Viét Nam dé (ing phé véi BDKH,
b chi s6 vé tang cudng cho d6 thi nay c6 rat nhiéu chi so lién
quan dén ha tang va moi trudng do thi.

Lam thé& nao dé hé théng thoat nudc dé thi phai bdo dam
dugc nhu cau thoat nudc trong tinh trang khi hau cuc doan
hoac nhirng trudng hop thién tai xay ra, thi nang luc thoat
nuéc clia d6 thi phai dugc dam bao, cling nhu chi s6 nay
danh gia vé d6 thi c6 quan tam dén viéc hé théng mat nudc
s6ng hé c6 thudng xuyén khai théng no, duy tu bao duéng
hé théng thoat nudc trong d6 thi hay khong va cé ap dung
cac giai phap thoat nudc bén viing d6 thi va nhirng giai phap
thuan thién, lam sao dé van dé nudc sé dugc giadi quyét, dac
biét Ia tinh trang ngap lut do thi, tinh trang xam man, can
kiét nguén nudc ngam dan dén thi€u hut nguén nudc sach
trong do thi.

D6 la nhiing van dé ma tat ca cac do thi dang quan tam
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Hinh 1. So' do mé phong nguyén tdc va cdc gidi phap ung dung
trong thanh phé Bot bién dé toi da hod kha nang hap thu, tham

thau nuéce va tdi sir dung nudc cho hoat dong do thi.

99,

Theo t6i, nhitng chuyén gia vé quy
hoach dé thi hodc nhirng nha quan |
can dua ra nhitng quyét dinh vé quy
hoach phdt trién dé thi phai dat yéu
t6 vé mdt nuéc. Hé théng mdt nudc
tu' nhién la yéu té vé cing quan tron
trong viéc tao ldp cdu tric dé thi, ta
cdnh quan dé thi".

Hinh 2.Ap dung mé hinh mdi xanh thu gom nuwéc tai Rummelsburg, Berlin, CHLB Pirc. Cdc chung cu va nha cao tang dirge phii
xanh va co hé thong thu gom nuoc dan xuong bé ngam dwdi chan cong trinh.

Hinh 3. Cong vién ngdap nwoc Tanner Springs Portland, Oregon (Hoa Ky) Thiét ké do thl chil trong yéu t6 nuée. Cong vién co
thé gitk mede miea, triv mee muea, loc sinh hoc trede khi nieée ngdm vao mach mede ngam, tao ra chu trinh thu gom, diéu tiét, tdi

s dung nuwéc mua.

va Bo Xay dung can phai xay dung bé tiéu chi dé danh gia
nang luc chong chiu nay va ban chat khong phai la chi co tinh
diém cho viéc nang loai d6 thi ma khi c6 bé chi s6 danh gia
vé nang luc chéng chiu cho cac dé thi sé thay dugc rang hién
nay minh dang yéu & mang nao, nang luc chéng chiu dé thi,
dac biét trong mang ha tang do thi, hay thé ché chinh sach
con yéu nhu thé nao va can phai cai thién trong tuang lai?

@ V6i nhirng dé thi dé bi tén thuong nhu Can Tho, Hué,
Ha Néi trong qud trinh xem xét xdy dung chién lugc d€ thich
ting, theo ba cdn ¢6 luu y gi truéc tdc déng cta nudc trong
qud trinh tao ldp canh quan dé thi?

- Theo t6i, dau tién la van dé tac dong clia BDKH, cac d6 thi
clia Viét Nam, dac biét d6 thi ven bién chiu tac dong 16n cda
BDKH. Nhu kich ban BDKH ndm 2020 ma B6 TN&MT da cong
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b6, dén niia cudi thé ky 21 sang thé ky 22 rat nhiéu khu vuc
néu nudc bién dang 100 mm thi dién tich ngap sé tang cao,
cdng vai tac dong clia mua va khi hau cuc doan no sé dan dén
tinh trang ngap lut 16n. D& gidi quyét duoc tinh trang ngap lut
nay lién quan rat nhiéu dén hé théng thoat nudc bén ving,
dac biét la thoat nudc mua. Va co s ha tang phai dugc nghién
clu dé két néi véi cac hé théng mat nudc trong dé thi, hé
théng séng ngodi kénh rach trong d6 thi dé cé thé ting cudng
kha ndng thodt nudc.

Toi xin nhan manh & day la kha néang thoat nudc bén viing.
C6 nghia 13, phai hudng lam sao gia tang dién tich thdm thau,
luu trit nudc, d€ c6 thé dugc tai st dung. Phai tang cudng dién
tich dat khong bi bé téng hoa. Bay la mét trong nhiing yéu té
lién quan dén thoat nudc mat, chdng ngap lut.

Yéu t6 nira |3, d€ tao lap cadnh quan trong d6 thi thi bao gi¢
cac do thi cling thudng dugc hinh thanh & gan nguén nuéc.
Cac do6 thi cha Viét Nam thudng gan lién véi cac con song,
canh quan dé thj gan lién vGi dong séng. Tat nhién c6 nhiing
con song di doi can phai co gidi phap tran an cac dong séng
dé con ngudi cé thé chung séng mét cach hai hoa véi nudc.

BDKH va dé thi héa nhanh chong da lam tang dién tich bé
mat bé tong va giam khéng gian chiia nudc. Diéu nay dan dén
luu lugng dong chay tang Ién, gay ra tinh trang ngap Ung cuc
bé khi c6 mua I6n, dac biét khi triéu cudng dién ra cung luc.
Dé d6i pho véi nhing tinh huéng khéc nghiét nay, néu chi dua
Vao cac gidi phap co s& ha tang xam ton kém la chua du; can cé
o s& ha tang xanh dé phat trién méi trudng do thi bén vimg.

9 Vay trong quy hoach phadt trién dé thi, ching ta can
rng xir véi nhitng dé thi nhay cdm vé nu'éc thé nao, thua ba?

-BPay that su cling la tran trd cdia nhirng ngudi lam cong tac
quy hoach, thiét k& d6 thi. Vi du dong song Hong trudc day
20 nam, c mua |G dén nudc ngap cao, ngudi dan bai Phic Xa
hodc khu vuc xung quanh sdng Hong phai di tan vao trong ndi
d6. Mua mua 1, nudc séng Hong dang cao, khi dé cam giac
con song rat dit tgn va sg hai nhung bay gid c6 thai diém séng
HOng tham chi con can nuéc. Piéu nay cho thay ngudi dan da
quay lung lai véi dong séng.

Trudc day dong song c6 vai trd quan trong trong do thi, la
nai luu théng cac phuong tién cht yéu. Tat ca cac ngudn san
pham ti cac tinh cling nhu nguyén liéu than, gé da cho cac lang
nghé, va cudc s6ng gan lién véi dong séng. Khi qua trinh d6 thi
hoéa quéa nhanh, con ngusi thay déi phuong thuc giao théng,
dac biét la khi xay dung nhiéu cay cau thi vai trd clia dong séng
bi gidm di, va ching ta khong con két néi nhiéu véi sdng nita.
Nhung thuc t€ hién nay nhin lai chiing ta thdy dong séng van cé
vai tro rat quan trong, né la khoang ma 16n trong d6 thi, cung
cdp phu sa, nudi séng cac lang nghé xung quanh, ma cac lang
nghé do ho trg rat nhiéu cho do thi, nhu lang rau Thanh Tri, lang
g6ém Bat Trang, lang Du X4, Déng Du... cung cap nhiéu hoa qua.

Qua dé thay dugc vai tro clia con séng quan trong nhu
thé& nao. Vi dy, hién nay, nhiing khu d6 thi mdi cta Tap doan
Vingroup, Sungroup da phai thiét ké mat nuéc nhan tao dé
tang khong gian séng va gia tri bat dong san. Bé thi Vinhomes
C6 Loa dugc chl dau tu tao mét nudc canh quan ti kénh nho
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ma réng ra thanh ho I6n, lam thanh truc cdnh quan mat nudc
cuc ky 16n trong khu do thi. Hay du an Vinhomes Oceanpark
1 cling dugc chd d4u tu tao nhiéu hé va bién nhan tao, khi dé
nhiing biét thu sat ho co6 gia ban rat cao.

HAY TRA LAI PHAN TAI NGUYEN MA CON NGUG1 DA
LAY pI!

9 Dia chat, dia mao cia tirng ving dat cé anh huéng
dén viéc lua chon xdy dung cdc khu dé thi. Cé nhirng bai hoc
nao ddt ra cho viéc lua chon phdt trién dé thi gan véi vdn dé
lién quan dén nuéc, thua ba?

- C6 rat nhiéu bai hoc trong viéc lya chon phat trién do
thi gan véi cac van dé lién quan dén nudc, xem xét vai trd cla
nudc trong viéc tao lap cadnh quan do thi va tdng cudng nang
luc thich ting vé6i nudc trong quy hoach va thiét ké dé thi, iing
pho véi BBKH.

Ly thuyét vé Dé thi hoc canh quan (Landscape Urbanism)
ap dung trong quy hoach va thiét ké d6 thi da nhan manh rang
'cdnh quan tu nhién' chinh 1a thanh t6 co s& dé cau tric nén d6
thi va nang cao chat lugng khéng gian dé thi, chi khéng phai
la cac yéu t6 nhan tao. Ba nguyén tac chii dao cuda ly thuyét nay
lién quan dén yéu té nudc, nhu: canh quan tu nhién cta cac
khu vuc mat nudc, cay xanh can dugc coi nhu cac yéu té quyét
dinh cau trdc d6 thi; ha tang hitu cg, nhiing hé théng "ha tang
tu nhién" sén c6 nhu hé théng nudc, hé théng cay xanh can
dugc quan tam haon cac co sé ha tang ky thuat (nhu dudng sa,
san bay... ); ton trong, nang niu moi truong sinh thai ty nhién
(bao gém mat nudc) khi tao dung moi trudng dé thi.

C6 mot s6 vi du vé viec Ap dung mé hinh, nguyén tic quy
hoach tich hgp viéc thich éing véi BDKH trong cac dé éan quy
hoach tir quy hoach chung, quy hoach phan khu dén quy
hoach chi tiét, trong d6 chu trong tich hop quy hoach ha tang
“xanh”, quy hoach thoat nudc bén viing, thiét ké kién tric canh
quan sinh thai, dién hinh 1a M6 hinh quy hoach “thanh phé bot
bién” - “Sponge city"”.

Day la mé hinh quy hoach ma rat nhiéu thanh phdé trén thé
gidi da ap dung thanh céng nhu tai Rummelsberg (CHLB D),
Portland, Oregon (Hoa Ky), dac biét la cac thanh phé & Trung
Quéc nhu Vi Han, Giao Chau Thanh Pao...

Mé hinh nay cé thé ap dung cho nhiéu db thi & Viét Nam,
vUa c6 tac dung gidm nguy co ngap lut va tao moi trudng canh
quan sinh thai dep cho do6 thi.

Cac md hinh tuong tu mé hinh “thanh phé bot bién” c6
thé ap dung nhu: Quy hoach hé théng thoat nudc bén viing
(Sustainable Drainage System-SuDS) & Anh, mé hinh quy
hoach phét trién tac dong thap (Low Impact Development-
LID) 3Hoa Ky; M6 hinh thiét ké dé thi thich iing vé Nudc (Water
Sensitive Urban Design WSUD) & Uc, Gidi phap dua vao thién
nhién (Nature-based solutions-NBS) & chau Au; Hé théng Thuc
hanh quan ly hiéu qua (Best Management Practice BMP) & Uc,
quy hoach ha tang Xanh (Green Infrastructure) & Hoa Ky.

9 Thua ba, vay da dén lic ching ta can huéng khéi phuc
va bdo vé cdc viing canh quan tu nhién (ao hé, mdt dat...)
dé tang kha néng hdp thu nuéc, “trd lai” cho ddat mét phdan
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PGS.TS Ta Quynh Hoa, sinh nam 1975, tai Ha Néi, tét nghiép thi khoa Khoa Kién tric, Truéng Pai hoc Xdy dung Ha Néi

nam 1997.

Ndm 2001 nhén béng Thac sy nganh kién tric tai Trudng Pai hoc Xdy dung Ha Néi, sau d6 theo hoc thac sy chuyén
nganh Thiét ké dé thi tai truéng Pai hoc Melbourne (Australia) va nhdn tdm bdng danh gid ctia truéng dai hoc hang

ddu Australia nam 2004.

NdGm 2015, ba bdo vé xudt sdc ludn dn Tién sy nganh Quy hoach chuyén nganh quy hoach viing va dé thi véi
dé tai “Quy hoach chi tiét dé thi véi su'tham gia ctia céng déng Viét Nam hu'éng téi phdt trién bén vitng
véi nhitng kién thi'c vé Iy ludn thuc tién va kinh nghiém quéc té”, tai Trudng Pai hoc Xdy dung Ha N6i
Thdng 11/2022, ba duoc H6i déng Gido su'Nha nuéc cé6ng nhén dat chudn chirc danh PGS va la PGS nit
duy nhdt cia nganh Kién tric - Xdy dung trén ca nuéc trong ndm 2022,

Dén nay, dé huéng dan thanh c6ng 07 hoc vién cao hoc, hoan thanh 03 dé tai NCKH cdp Bé, Chi nhiém
02 dé tai NCKH trong diém, chi nhiém 04 dé tai NCKH cdp truéng. Ngoadi ra PGS.TS Ta Quynh Hoa con
chd tri nhiéu héi thdo quéc téva cdc du dn hop tdc quéc té, trong dé cé nhitng du dn dién hinh nhu:
Nghién citu su' phdt trién ciia cdc khu dé thi méi tai Ha Néi tdc déng dén qud trinh chuyén
déi cdu tric cia cdc lang xa ké can. Trudng hop nghién ciru: khu dé thi méi Van Qudn
(Ha Déng, Ha Néi); Nghién ciu hé théng gidm sdt va ddnh gid hiéu qud viéc Idy y kién
céng déng trong dé dn quy hoach chi tiét xdy dung dé thi tai Viét Nam; Nghién ciu
su' chuyén déi cdc khéng gian céng céng cho gidi tré tai Du’ dn hop tdc nghién ciru

TRYSPACE véi Canada, Phdp, Mexico,...

Hién nay, PGS.TS Ta Quynh Hoa dang la Truéng Khoa dao tao Quéc té, Gidm déc Trung
tdm hop tdc Ddo tao va tu'vdn quéc té (CCEC), Truong Pai hoc Xdy dung Ha Néi.

nuéc ngd@m ma chinh con nguvi da ldy di?

-G trén toi da néu vé vai tro clia nudc déi vai hé sinh thai do
thi, xét trén cac khia canh khac nhau: 1a tai nguyén khong thé
thi€u, 1a nhan t6 quan trong hinh thanh hé sinh thai tu nhién,
vai tro tao lap canh quan, vai tro diéu hoa vi khi hau.

Nhu vay, dé huéng dén hé sinh thai dé thi bén viing, céac
phuong phép tiép can nudc bén viing cling sé nham gin gid
va phat huy ca 4 vai trd clia nudc déi vai hé sinh thai do thi.

Dé bao vé tai nguyén nudc va chéng suy gidm lugng nudc
ngam, can giadm thiéu su tac déng vao chu trinh nudc tu nhién
trong d6 thi. Trén thuc t€, chu trinh nuéc tu nhién trong dé
thi chiu tac dong rat nhiéu clia cac tac nhan nhan tao nhu cac
cong trinh thuy loi, ao h6 nhan tao, hé thong thu gom va thoat
nudc... Cac tac ddong nhan tao va chu trinh nudc dugc diéu
chinh sao cho cang giéng vdi diéu kién tu nhién cang t6t. Cac
bé mat can dugc thay déi sao cho ¢é thé thdm gidng nhu tu
nhién. Cac dong chay mat, cac vuing trf nudc ngot dugc hinh
thanh vai tinh chat gidng véi diéu kién tu nhién... dugc bé
tri sdp x€p tai nhirng vi tri it lam thay déi hodc dao ngugc cac
dong chay tu nhién. Cach ti€p can tu nhién nay c6 gang tuan
tht hodc mé phdéng nhiing quy luat tu nhién vén c6 cta chu
trinh nuéc tu nhién.

DaGi véi vai tro tao lap canh quan: Trong céng tac lap quy
hoach xay dung dé thi, nén chu trong yéu t6 nudc va coi day
la mét trong nhiing thanh t6 ca s dé cau tric nén dé thi va
nang cao chat lugng khoéng gian d6 thi. Cac tuyén soéng hé,
mat nudc két hop vdi cay xanh sé tao lap cac truc khéng gian
cdnh quan cho d6 thi, tao nén nhiing khong gian mé, khéng
gian cong cdng hap dan, c6 loi cho stic khoé cdng dong. Cac
hé nudc tu nhién, hd diéu hoa dugc thiét ké.

Bén canh do, can tiép can theo hudng tang cudng nang
luc thich Gng cta dé thi thong qua yéu t6 nudc. Chu trinh
nudc trong dé thi la chu trinh ma, né chiu tac dong cua cac

hoat dong tu nhién va khi hau bén ngoai. Tdc dong bén
ngoai co thé gay ra cac hién tugng cuc doan déi véi chu trinh
nudc. Hién tuong qua du thura nudc gay nén [0 lut hay hién
tugng han han khan hiém nuéc. Cac d6 thi ti€p can bang
cach tang kha nang thich (ng ctia minh déi véi cac tac dong
tiéu cuc clia nudc. Cac gidi phap thich ting cé thé bao gom
cac giai phap tai chd trong thoi gian ngan, nhu xay dung céac
hé théng thoét nudc thai va thoat nudc mua bén viing SUDS
(Sustainable Urban Drainage System) hay céc giai phap thich
Ung chién lugc trong thai gian dai nhu quy hoach va thiét ké
dé thi thich ing v6i nudc nham han ché hodc né tranh nhiing
tac dong tiéu cuc clia nudc déi véi doé thi (M6 hinh thanh phé
bot bién, thanh phé xanh, cac giai phap quy hoach va thiét ké
thuan thién...); dong thdi phat trién nhiing cong nghé thich
hop nhu cong nghé x{ ly nudc thai, cong nghé thu gom, trit
nudc mua va tai st dung nuéc...

Nhu vay, cé thé két luan rang, nudc dong gop vai trd rat
quan trong trong hé sinh thai d6 thi néi chung. Méi quan hé
gilra nudc va hé sinh thai d6 thi phan anh méi quan hé ctia con
nguai véi nudc, véi hé sinh thai tu nhién. Viéc nhan thiic dugc
vai tro, tdm quan trong clia nudc trong hé sinh thai dé thi va
viéc gin gil tai nguyén nudc, phat huy vai tro tao lap canh quan,
diéu hoa khi hau, tang cudng nang luc tng phd/ thich ting clia
dé thi trudc nguy co ngdp lut... can su chung tay clia cac bén
lién quan, dac biét la clia cong déng va cac nha chuyén moén. Hy
vong trong tuong lai, cac d6 thi Viét Nam sé cé dugc cac dinh
hudng, chién lugc dai han va cac ké hoach hanh déng cu thé
dé cac do thi sé gidi quyét dugc cac van dé lién quan dén nudc,
huéng téi muc tiéu phat trién bén viing.

9 Trdn trong cam on ba vé cudc tro chuyén!
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“NGOI KiCH N6” CUC KY HAP DAN!

Su viéc bat dau tur khi Thi tuéng Chinh phd ra Quyét dinh
s6 11/2017/QD-TTg vé ca ché khuyén khich phat trién du an
dién mat troi. S la chi truong tat yéu khi Viét Nam dang
cung ca loai ngudi chéng bién dai khi hau, khi nguén thay
dién cta dat nuéc gan hét du lugng, dién than dang xu thé
thu hep, khi dién hat nhan tam diing va nguén tai nguyén
nang lugng mat trgi doi dao...

Co ché khuyén khich ctia Chinh phu khi d6 cuc ky hap
dan. Thi dy, theo Diéu 9, Trach nhiém mua dién ti cac du én
dién mat troi:

1. Bén mua dién c6 trdch nhiém mua toan bd dién ndng
duoc san xudt tir cdc du dn dién mdit trdi; uu tién khai thdc todn
bé cbng sudt, dién ndng phdt cua cdc du dn dién mdt troi dua
vao van hanh thuong mai. ..

4. Thoi han cta hop déng mua bdn dién déi véi cdc du dn
dién mdt troi la 20 ndm ké tu ngay van hanh thuong mai. Sau
20 ndm, hai bén c6 thé gia han thdi gian hop déng hodc ky hop
déng mai theo quy dinh cta phdp ludt hién hanh.

Bén canh nhiing uu dai vé von dau tu va thué, vé dat dai,
diém hap dan nam & co ché gia. Diéu 12, gia dién clia cac du an
dién mat troi dugc quy dinh véi muc gid uu dai (FIT) c6 thai han:

1. D6i véi du dn néi luéi

a) Bén mua dién cé trach nhiém mua toan bé san lugng dién
tir cde du dn néi luéi véi gid mua dién tai diém giao nhdn dién
la 2.086 dong/kWh (chua bao gébm thué gid tri gia tdng, tuong
duong véi 9,35 Uscent/kWh, theo ty gid trung tdm cta déng Viét
Nam vai d6 la My do Ngdn hang Nha nudc Viet Nam cdng b6
ngay 10/4/2017 la 22.316 déng/USD). Gid bdn dién duogc diéu
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chinh theo bién déng cta ty gid déng/USD. Gid dién nay chi dp
dung cho cdc du dn néi luGi c6 hiéu sudt cta té bao quang dién
(solar cell) I6n han 16% hodc module I6n hon 15%.

b) Viéc diéu chinh gid mua bdn dién theo bién ddng cta ty
gid déng/USD cho cdc du dn néi ludi duoc thuc hién theo Hop
déng mua bdn dién mau do B6 Cong Thuong ban hanh.

Diéu 16. Hiéu luc thi hanh
1. Quyét dinh nay c6 hiéu luc thi hanh ké tir ngay 01/6/2017
dén ngay 30/6/2019.

CUOC CHAY PUA GIA FIT VA NHUNG LOI DUNG

Trudc do it lau, mot théng tin “khing” dugc phat di da
lam chan dong gidi dau tu nang lugng toan cau: Vuong quéc
Dubai (thudc Cac ti€éu vuong qudc Arab théng nhat - UAE)
vUa thiét lap ky luc thé gisi méi vé gia dién mat trgi. Cong
ty Dubai Electricity and Water Authority (DEWA) da nhan
dugc muc bé thau cho du an Nha may dién Mat trgi Sheikh
Maktoum Solar Park Phase Il v&i muc gia thap ky luc, chi 3,00
Uscents/kWh (tuong duong 666 VND) cho mbi kWh dién.

Tai thoi diém mé thau, DEWA chi du dinh cho mét co s&
san xudt 200 MW dién xoay chiéu, nhung véi két qua nay, trong
nhiing giai doan ti€p theo, du an dang co tiém nang tré thanh
nha may dién mat tr&i I6n nhat thé gidi véi cong suat 800 MW.

Ky luc nay da@ md toang canh ctfa khong chi trong nhan thic
ma du bao ca trong lan séng dau tu trong tuong lai clia loai ngudi
vé linh vuc nang lugng mat troi. N6 chac chan sé lam chan dong
khéng chi & nhiing nudc giau 6 ma ngay vdi Viét Nam, mét quéc
gia dang c6 ngudn tai nguyén vo han trong linh vuc nay.

e
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Nay v&i cam két ctia Chinh phu Viét Nam vé gia FIT uu dai
giao cho Tap doan Dién luc EVN: “Bén mua dién cé trdch nhiém
mua todan bé san luong dién tir cdc du dn néi luéi véi gid mua
dién tai diém giao nhan dién la 2.086 déng/kWh (chua bao gém
thué gid tri gia tdng, tuong duong véi 9,35 Uscent/kWh, theo ty
gid trung tam ctia déng Viét Nam véi dé la My do Ngdn hang Nha
nudc Viet Nam cong b6 ngay 10/4/2017 la 22.316 dong/USD). Gid
bdn dién dugc diéu chinh theo bién dong cta ty gid dong/USD”
that qua hap dan.

D4 c6 nhan xét, day 1a mot chinh sach c6 thé gay thiét
hai cho nén kinh té dat nudc trong tuong lai! La mot bai hoc
dat gia vé thi€u théng tin, thi€u kién thuc, thi€u tam nhin vi
mo... khi dinh vi mét bai toan kinh t€ ¢6 dinh ciia mot quéc
gia trong mét thi trudng day bién dong. Nhung hy vong day
|3 mét chinh sach c6 thai han nén cai dugc sé I6n hon cai mat!

Chinh vi chinh sach qua hap dan ay, ké t ngay Thi tudng
Chinh pht ra Quyét dinh s6 11/2017/QD-TTg, cudc dua dau tu
dién mat tr&i tai Vit Nam dién ra manh liét nhu con séng than
chua tiing cé dé dat dugc trudc méc thai gian 30/6/2019. Theo
nhan dinh clia cac chuyén gia ndm 2020, vén trai phiéu huy
déng cho cac du an dién mat trgi lén dén 29.900 ty déng, tang
254% so vGi nam 2019. Vé tin dung, tinh dén cudi nam 2020,
cac ngan hang da rét 84.000 ty dong cho vay nang lugng tai
tao, phan I6n la cho vay cac dy an dién mat troi.

Vilgi nhuan ky vong c6 ty & cao nhu vay nén cudc chay dua
vao danh muc dau tutrong tiéu chudn uu dai cd cong khai va thé
gidi ngam. Nhu moi ngudi da biét, mot vu an dugc xét xi cong
khai thoi gian gan day déi véi mot sé can bo ¢é trach nhiém tai
B6 Céng Thuong. Tai vu dn nay, cac co quan t6 tung da xac dinh
mot vi Tha trudng Bé Cong Thuong cung cdng su "vi ddng co
vu lgi", tao co ché& cho mot tap doan tu nhan dau tu dién mat trdi
vao danh sach uu dai gid. Ong bi céo budc "cé y diéu chinh cau
chi, thay déi dién d6i tugng dugc hudng chinh sach gia dién uu
dai", khéng dung quy dinh ctia phdp luét. Theo cdo trang, hanh
vi cla vi Thi trudng no bi cao budc dan dén hau qua gay thiét
hai cho Tap doan Dién luc Viét Nam (EVN) hon 1.000 ty déng...

“CHAY THANH VA LAY”

Viéc thanh tra déng loat cac du an nang lugng tai tao
(dién mat trai, gio) van hanh thuong mai (COD), nhung chua
¢6 van ban chap thuan két qua kiém tra nghiém thu cla co
quan chiic nang tai thai diém COD hodc trong thai gian dugc
hudng cac muc gia mua dién uu dai (gid FIT1, FIT2) da dugc
dem ra soi xét.

Theo bao céo clia B6 Céng Thuong, c6 173 nha may hodc
phan nha may dién mat trai, dién gié néi lusi gap tinh huéng
nay. Trong d6, c6 gan 150 du an dién mat trgi tap trung dang
hoat dong trén hé théng dién qudc gia. K€ ti thang 9/2023,
nhiéu du &n bi tri hoan thanh toan vé thdi han hoac thanh
toan mét phan.

Viéc cac nha may dién mat trai da COD phai d6i mat véi
thuc t€ sé khéng con dugc hudng cac muc gia ban dién nhu
dang hudng la 9,35 Uscent/kWh cta FIT1 hay 7,09 Uscent/kWh
clia FIT2 dé xuéng hudng cadc muc thap han, tham chi la khéng
qua gia tran 1.184,9 déng/kWh theo Quyét dinh 21/QD-BCT ban

Ddy la mét bai todn khé véi nhirng ai thiéu céng tdm,
thiéu hiéu biét, thiéu quyét dodn, thiéu tinh thdan
ddm chiu trdch nhiém va ddc biét la ban tay phai
sach sé, béi 154 du dn la can dén 154 chir ky, ma chi
mét chirky la lién quan dén cd nghin ty déng...

hanh dau ndm 2023 cho cac du an chuyén tiép da khién céc
doanh nghiép cuc ky khé khan, déi dién vsi nguy ca pha san!

Trong & don kién nghi tap thé cla 13 nha dau tu nudc
ngoai cung 14 doanh nghiép trong nudc vé ba vuc pha san
cla 13 ty USD dau tu vao dién mat troi ngay 05/3/2025 c6
mét cum tir dang quan tam la “vdn bdn chdp thudn két qua
kiém tra nghiém thu cta co quan chiic ndng”. Theo cac nha
dau tu, quy dinh tai thoi diém cac du an nay dat COD khéng
yéu cau chap nhan nghiém thu. Thuc t€, phai dén Thong tu
10/2023/TT-BCT ngay 09/6/2023 cda B6 Coéng Thuong mai
dua yéu cau phai ¢ van ban nay trudc khi xin cap gidy phép
hoat dong dién luc. Trong khi dé, cac du én nay déu van hanh
COD trudc hoac trong nam 2021(?Y).

Cac doanh nghiép nay cho rang "viéc nay di ngugc voi
nguyén tac khong dugc ap dung héi t6 ctia Luat Dau tu" va
dé nghi Chinh phu, B6 Céng Thuong xac nhan va thi hanh
ngay COD da chap thuan ban dau, khéng ap dung héi t6. Ho
cling yéu cau phia EVN dam béo thanh toan day dud, dung
han cho cac du an bi dnh huéng.

Mot yéu té nlra cing can ghi nhan trong su viéc nay, do la
16i diéu hanh tir B& Cong Thuong. Lanh dao B6 da tirng nhan
rang, chd truong phat trién nang lugng tai tao méi, chua c6
tién &, thi€u kinh nghiém, hé théng phap luat chua hoan
chinh. Do d6, qua trinh thuc hién phat sinh mot sé sai pham
da dugc Thanh tra Chinh phu két luan.

Nhu vay, rdi ro phap ly lan nay cling rat can dugc chia sé véi
cac nha dau tu.

CHU TRUONG PA CO, CHO NGUOI RA QUYET PINH
CU THE...

Thuc ra, tai hoéi nghi chiéu 12/12/2024, Thi tuéng Pham
Minh Chinh cho biét, Chinh pha da dua ra quan diém, nguyén
tdc chung d€ giai quyét, g& vudng khoé khian cho 154 du an
dién tai tao trén, nhat la v&i cac bén khéng ¢ y vi pham. Thu
tudng khéng dinh: “Khéng hgp thiic hoa sai pham nhung ¢
gidi phap, ca ché dé giai quyét dut diém".

Pay la chd truong nham dé khéng lang phi nguén luc xa
héi, gitt niém tin ctia nha dau tu trong, ngoai nudc. Thi tuéng
luu y cac sai pham can dugc boc tach, xt ly trach nhiém cu
thé vdi cac ca nhan lién quan: "Chinh phd chi truong, cac dia
phuong phai cing doanh nghiép thao gé. Pac biét, nghiém
cam chay chot, tiéu cuc, tham nhiing roi lai phai xt ly".

“Lgi ich hai hoa, rui ro chia sé&”. Tuy nhién day la moét bai
toan khé véi nhiing ai thi€u cdng tam, thiéu hiéu biét, thiéu
quyét doan, thi€u tinh than dam chiu trach nhiém va dac biét
la ban tay phai sach s&, b&i 154 du an la can dén 154 chir ky,
ma chi mét chi ky 1a lién quan dén ca nghin ty déng...
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Quy hoach xay dung
khéng gian ngam dé thi

Trong qua trinh xay dung, cai tao va phat trién do
thi viec két hgp chat ché va hdiu ca gitia cac cong

trinh trén mat dat va céng trinh dugc xay dung
dudi mat dat la rat can thiét.

uén sach “Quy hoach xay dung céng trinh ngam dé

thi” cla tac giad Nguyén Héng Tién, dugc téng hop

va bién soan tU nam 2014, dua trén mét sé tai liéu

cla nudc ngoai da dugc dich va phd bién & Viét
Nam; céc nghién cttu khoa hoc, cac bai viét clia cdc nha khoa
hoc, cac nha tu van, xay dung trong mét s6 héi thao khoa
hoc chuyén dé dugc t6 chuc tai Ha Noi, TRHCM; va mét s6
ndi dung co ban clia Luat Quy hoach d6 thi, Luat Xay dung
va Nghi dinh cia Chinh pht vé Quan ly khong gian xay dung
ngam dé thi.

Kinh nghiém va bai hoc trong xdy dung & cac doé thj I6n
trén thé gidi déu hudng tGi viéc tim cach khai thac khong
gian ngam v&i nhiéu muc dich khac nhau hoac két hop véi
nhau vé kinh té, ky thuat, xa héi, moi trudng, an ninh va quéc
phong déng thdi ban hanh cac quy dinh cu thé vé quan ly
xady dung cac céng trinh ngam sao cho ¢ hiéu qua nham
phat trién dé thi hai hoa va bén ving...

Theo ndi dung cuén sach, khong gian xay dung ngam
d6 thi la khong gian dugi mat dat duge st dung cho muc
dich xay dung cong trinh ngam dé thi. Khéng gian xay dung
ngam can phai dugc quan ly tir khau quy hoach, khai thac va
s dung.

Dé& lam t6t nhiém vu ndy, can tuan thd mot s6 nguyén tic
quan ly nhu:

(1) Khéng gian xay dung ngam dé thi phai dugc quy
hoach, xay dung, quan ly va st dung. Quy hoach, phat trién
khong gian dé thi trén mat dat phai két hgp chat ché véi viéc
stt dung an toan va hiéu qua khong gian ngam.

(2) Viéc stt dung khong gian ngdm dé xay dung cong trinh
ngam phai bao dam s dung tiét kiém dat, bao vé méi trudng
va cac yéu cau vé an ninh, quéc phong.

(3) Chi dau tu cac khu @6 thi mdai, khu nha & mdéi va cac
tuyén dudng phé méi xdy dung hodc céi tao, maG rong cé
trach nhiém dau tu xay dung cac céng trinh cdng, bé ky thuat
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hodc hao, tuynel ky thuat dé bé tri, Idp dat cadc dudng day va
dudng 6ng ky thuat theo quy hoach dugc cip cé thdm quyén
phé duyét.

D6i vai cac dé thi ch, doé thi cai tao, UBND tinh phai c6 ké
hoach dau tu xay dung céng, bé& ky thuat hodc hao, tuynel ky
thuat dé tiing budc ha ngdm dudng day cap néi.

Viéc xay dung cong trinh ngam d6 thi phai tuan thu cac
quy dinh vé: xdy dung ngam, gidy phép xay dung; Khong
dugc xay dung vugt qua chi gidi xay dung hodc pham vi s
dung dat dugc xac dinh theo quyét dinh giao dat, cho thué
dat clia cd quan nha nudc c6 thdm quyén.

Khi c6 nhu cau xay dung vugt qua chi gidi xay dung hoac
pham vi st dung dat da dugc xac dinh (trir phan dau néi ky
thuat clia hé thong dusng day, dudng 6ng ngam) thi phai
dugc co quan nha nudc cé thdm quyén cho phép.

Bao dam an toan cho céng dong, cho ban than cong trinh
va cac céng trinh lan can; khéng lam anh hudng dén viéc s
dung, khai thac, van hanh cta céc cong trinh lan can cling
nhu cac cong trinh da c6 hodc da xac dinh trong quy hoach
dé thi.

Tuy theo diéu kién dia chat cong trinh, dia chat thay van,
diéu kién hién trang xay dung ctia méi d6 thi va y dé t6 chuc
khéng gian trén mat dat va khéng gian ngam, viéc st dung
khéng gian ngdm theo dé sau c6 thé theo cac ggi y nhu: (1)
Tang th nhat tinh tir mat dat xuong dé sau 3 -5 m, b tri cac
cbng trinh dudng day, dudng ky thuat ngam, hao, céng bé
cap, ham danh cho ngudi di bo, bai d6 6 td6 ngam; (2) Tang
thé 2 d6 sdu 5 - 15 m, b tri bai dé xe ngam sau, tuynel ky
thuat, dudng tau dién ngam néng, ham dudng 6 t6 dat sau,
mot s6 bé chita ngam; (3) Tang thi 3 tir d6 sdu hon 20 m, bé
tri chd yéu dudng tau dién ngadm dat sau, ham duong 6 t6
dat sau.

Sach dugc Nha Xuat ban Xay dung phat hanh ban dién t
(ebook) tai dia chi: https://nxbxaydung.com.vn/.
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Nghién cuu thiét ké mat cat ngang ham dé thi
va ham ngoai do thi dap ung diéu kién an toan

giao théong

A Study on cross-section design to ensure the traffic safety for road tunnels in urban and

rural areas

> TS NGUYEN HUU DUNG

B6 mén Budng bd, Khoa Cong trinh, Truong Pai hoc Giao thong van tai
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TGM TAT

Ham duang ba la mat céng trinh giao thang yéu cau tudi th thigt
k& ca vai myc tiéu thi cong an toan, higu qua, gidm thigu rii ro va
ddy nhanh tign da; qué trinh van hanh va khai thac can dap ang néng
lirc thang xe, mitc da an toan; ding thi chi phi ddu tur higu qué va
hop ly.

Do dd nghién ciru thigt k& mat cét ngang ham duing ba (Gao gam:

hédm di thy va ngosi di t) can dap img céc yéu cdu kj thuat, an
toan va kinh t€, dua trén diéu kién dja chét, dia hinh, dac diém khu
vure, bien phap thi cong (Mew Austrian Tunneling Method - NATM,
Tunnel Boring Machine - TEM, lmmersed Tunnel) va muc tigu khai
thac; dé tir da dé xut mat cét ngang ham tdi vu dam béo sv chuyén
déing an toan cia cac phuong tién giao thang.

Tir khaa: Bign phap thi cang NATM, TBM, Mat cat ngang.

ABSTRACT

The road tunnel is a transportation structure that requires a high design
service life, aiming for safe and efficient construction while minimizing
risks and accelerating progress. Its operation and maintenance must
ensure traffic capacity, safety levels, and cost-effective investment.
Therefore, the study of cross-sectional design for road tunnels (zliding
urban and rural tumnels)must meet the technical, safety and economic
requirements based on geological and topographical conditions, as well
as the regional characteristics, construction methods (such as the New
Austrian Tumneling Method - NATM. Tunnel Baring Machine - TEM, and
/mmersed Tumnel) with the operational objectives. This approach
enables the proposal of an optimal tunnel cross-section that ensures the
safe movement of traffic vehicles.

Keyword: NATM; TBM; Immersed tunnel; cross-section.

1. NGUYEN TAC THIET KE

Nguyén t3c thiét ké mat cit ngang ham dudng bo dé dam bao
su chuyén dong an toan clia cac phuong tién giao thong, tao diéu
kién an toan va hiéu qua cao trong qua trinh thi cong, khai thac, van
hanh. Trong dé 2 yéu t6 quan trong quyét dinh dén mat cat ngang
ham bao gém:

1.1 Kich thuéc co ban cia mit cit ngang

© S4 lan xe: Méi ng ham nén bé tri t8i thi€u hai lan xe dé dap
Ung nang luc théng xe va gidm nguy co tai nan. S6 lan xe dugc tinh
toan dua trén luu lugng giao théng thiét ké nam tuong lai va nang
Iyc thong hanh t6i da clia mét lan xe trong ham.

© Bé rong mét lan xe: Dam bao du kich thudc hinh hoc clia cac
loai phuong tién luu thong va dap Ung bé réng theo tc dé thiét ké
dugc quy dinh trong tiéu chuin thiét ké (théng thudng B=3,5-
3,75m/ mbi lan xe). Phan I6n céc tiéu chudn thiét k€ quy dinh bé
rong mot lan xe phu thudc vao téc do thiét ké (vi du: V=80km/h khi
do B=3,5m / lan xe; V=100km/h h khi dé B=3,75m/ lan xe).

e Dai an toan: La khoang rong t6i thiéu 50cm, dé phan cach
phan vach son ciia mép dudng xe chay véi bo via hai bén. Trong
trudng hgp dién tich trong ham han ché, c6 thé tan dung khoéng
rong cla hé théng thoat nudc doc dugc bo tri bang nap ranh bé
téng chiu luc dé thay thé dai an toan.

Doi véi 6ng ham luu thong véi téc do V=60-80km/h thi bé réng
dai an toan t&i thiéu 1a 0,5m.

Boi v6i 6ng ham luu thong véi téc d6 V=100km/h thi bé rong
dai an toan t&i thiéu 13 0,75m.

® Dudng thoat nan: bé tri chay doc theo chiéu dai ham va nén
thiét ké cao hon mat dudng xe chay la 15cm. Chiéu réng thong thay
cla dudng thoéat nan khéng dugc nhé hon 1,2m; chiéu cao théng
thay khéng nhé hon 1,9m va dugc dan truc ti€p dén 16i thoat nan;
déng thai phai dugc bao vé khoi anh hudng clia giao théng trong
ham (theo TCVN 13878:2023). Ngoai ra, mat dudng trong ham khi
c6 hé théng quan ly phuang tién c6 thé dugc coi la mét phan cda
dudng thoat nan.
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e Léi thoat hiém (con du'oc goi la 16i thodt nan): L6i thoat hiém
cho ngudi di bo can dugc danh dau va chi dan ré rang bang hé
théng bién bao; khoang céch gitta 02 16i thoat nan doc theo chiéu
dai ham khong vugt qua 300m. Chiéu cao thong thay cua 16i ra
thoat nan khéng nhé han 1,9m va chiéu réng théng thay khéng nho
hon 1,0m (theo TCVN 13878:2023).

¢ Dudng bao dudng: LGi di rong it nhat dudng 0,75m & mot
hodc c hai bén sat vo ham, dé dl bé rong thuc hién céng tac bao
dudng ham.

e Chiéu cao tinh khéng ham: Dam bao cho céc phuong tién xe
cd giGi khé 16n luu théng, théng thudng ham cao tir 4,75 - 5,0m. Cu
thé: tinh khoéng ding téi thiéu cho cac dudng ham phai la 4,75m
cho ham dudng 6 té va 5,0m d6i véi ham trén dudng cao toc. Tinh
khéng ding t6i thiéu déi véi bat ky ham dudng bo déu khéng dugc
nho hon tinh khong cho phép d6i véi cong trinh dudng dan vao
ham.

1.2 Bién phap thi cdng dao ham

a. Bién phdp thi céng khoan va né min theo NATM (New
Austrian Tunneling Method):

® M3t cat ngang ham theo phuong phap thi cong NATM thudng
cé dang hinh vom (hinh cung hodc elip). Ngoai ra, tly theo diéu kién
dia chat va yéu cau céng trinh, mit cdt ngang ham c6 thé dugc diéu
chinh thanh hinh méng ngua (horseshoe), hinh oval hodc hinh ban
elip dé t6i uu héa su 8n dinh va tiét kiém vat liéu gia cé.

e Ly do sir dung mit cdt ngang ham dang vom dé phan bé ung
suat déu hon, gidam nguy co sut ltn. Tan dung t6t kha nang chiu luc
cla dat da xung quanh. Gidm bién dang va ddm bao d6 6n dinh cda
két cau ham.,

¢ DGi v6i ham NATM, dé dam béo téi uu vé tiét kiém dién tich
dao ham va dam bao diéu kién chiu luc t6t nhat cla két cau vom
ham, viéc lua chon tiét dién mat ct ngang ham c6 thé tham khao
Tiéu chuan thiét k& ham xuyén nai Nhat Ban nam 2006 véi cac gia
tri ban kinh dudng ham tuong inglaR1:R2:R3=1,4:1:3,2

7138

5268

3440
2590

Hinh 1 thé hién: Mt c3t ngang ham NATM da dugc tham dinh
va phé duyét ctia du an cao t6c Bdc-Nam phia Déng.

b.Bién phdp thi céng khoan ham bding thiét bi TBM (Tunnel
Boring Machine):

® Mat cat ngang ctia ham TBM thudng cé dang hinh tron. Ly do
st dung mat cat ngang hinh tron khi khoan ham bang may TBM la
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do thiét bi TBM khi van hanh cé dau cat dang tron, gitp dao ham
vGi mat cat déng nhat. Phan bé tGing suat déng déu, gidm nguy co
sut Iin va nut vé két cdu. Déng thoi dé dang 13p dat hé théng vé
ham bang cac tam bé tong duc san.

® Phuong phap khoan ham TBM pht hgp véi nhiéu loai dia chat,
dac biét la dat yéu va dia tang c6 ap luc nudc I6n. Thich hgp khi
khoan ham dé thi hoac khu vuc dan cu déng duc.

© Ngoai ra, trong moét s6 trudng hop dac biét, may dao khién
TBM c6 thé c6 mét ct hinh Elip hoidc hinh sé 8 (tirc Ia hai hinh tron
lién nhau, chir 00, “Double-O-Tube Shield”) khi can ting khéng
gian hodc bo tri thém lan giao thong. Ngoai ra thudng dugc sirdung
trong thi cong ham giao théng dé thi, dac biét 1a dudng ham doi
danh cho tau dién ngadm, nai khéng thé dao hai ham riéng biét do
nguy ca sut lan hodc khéng gian han ché.

e Hién nay cac nudc phat trién (nhu My, CHLB Duc, Phdp, Y,
Nhat...) phan 16n st dung phuong phép dao ham TBM dé gidm &
nhiém khoéng khi (bui, khi thai) va han ché tiéng én va rung chan.

e Hinh 2 thé hién: Mat cit ngang ham st dung 02 may khoan
TBM c6 dudng kinh 15,4m, dé dao hai dudng ham dai 8.950m nam
dudi viing chau thé séng Duong Tu, gan TP Thugng Hai, Trung Quéc
-moi dudng ham duac thiét ké c6 quy md mat cat ngang clia dudng
cao t6c 03 lan xe & té (Bdppler 2007; Huang 2008).
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Tunnel Method):

¢ Mt cat ngang ctia phuong phap thi cong ham dim (Immersed
Tunnel) thudng c6 dang hinh chi{r nhat hodc hinh hép. Trong dé
hinh chir nhat (rectangular box) 1a loai mat cit phd bién nhat. Puoc
cdu tao tur cac d6t ham bang bé tong cot thép, dé thi cong, 13p ghép
va chéng tham tét.

e Mat cat hinh chit nhat c6 nhiéu khoang (multi-cell box
section). Trong d6 méi khoang danh cho céc muc dich phuong tién
khac nhau (xe 6 t6, dudng sat, dudng 6ng ky thuat...). thudng ap
dung trong cac tuyén ham dim 16n (nhu ham vugt séng, ham vuot
bién).

¢ Dién hinh |a dudng ham dim vugt bién Fehmarn Belt (chiéu dai
hdm 18km két n6i Buc véi Ban Mach; khdi céng ndm 2020 va du kién
hoan thanh ndm 2029). Mat cat ngang ham dim c6 04 lan dudng cao
t6c cho xe 6 té va 02 tuyén dudng sét téc d6 cao, dugc khdi cong
nam 2020 va du kién hoan thanh nam 2029. Ham cé mat cét hinh
ch(t nhat nhiéu khoang (dugc thiét k&€ 79 dét ham bé toéng cét thép,
méi dét dai 217m, réng 42m, cao 9,0m, duogc duc san trén bo réi dim
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xuéng ddy bién) dé t8i uu khéng gian cho ca 6 t6 va tau hda (thé
hién tai Hinh 3 du6i).
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2.SU KHAC NHAU KHI LUA CHON MAT CAT NGANG HAM
TRONG PO THI VA NGOAI DO THI

Thiét ké quy m6 mat cat ngang ham dudng b c6 su khac biét
gitta khu vuc d6 thi va ngoai do thi; do su khac nhau vé nhu cau giao
théng, khéng gian mat bang, diéu kién méi trudng va yéu cau an
toan. Dudi day la su so sanh gilta hai dang mét cat ngang:

2.1 Nhu cau vé giao théng

a. Ham trong dé thi:

< Pugc thiét k& dé dap Uing luu lugng giao théng véi nhiéu loai
phuong tién c6 dong co, bao gém: xe 6 td ca nhan, xe buyt, tau dién
va xe may (ddc biét déi vai nhing do thj c6 mdt dé phuong tién xe mdy
cao).

«+ Bao gém nhiéu lan xe méi huéng va can bé tri khong gian luu
thong cho ngudi b hanh, xe dap hodc hé théng giao thong cong
cdng (bao gém: lan xe buyt hodc tau dién ngdm néu cé).

% Bé rong lan xe trong ham thudng bé tri t&i thi€u, do han ché
khong gian va chi phi Giai phong mat bang trong moi trudng do thi
dong duc.

b. Him ngoai dé thi:

< Dugc thiét ké d€ dap ung luu lugng giao théng chd yéu danh
cho phuong tién 6 t6 ca nhan, xe tdi, va xe Container.

% Thong thudng mat cat ngang ham chi luu théng 2 hudng xe
chay; Sé lan xe trén mbi hudng phu thuéc vao luu luong phuong
tién cd gidi va quy mé cap dudng.

< Bé rong lan xe trong ham dugc bé tri tuan tha theo tiéu chuan
thiét k&, phu thudc vao téc do thiét ké va cap dudng tuong ung (vi
du: d6i v6i V=80km/h thi bé réng mét lan xe la B=3,5m /1 lan xe; d6i voi
V=100km/h thi bé réng m¢t lan xe la B=3,75m /1 lan xe).

2.2 Nhu cau vé khéng gian mat bang

a. Ham trong dé thi:

% Khéng gian mat bang trong dé thi thudng bi han ché do co
s& ha tang hién c6 (cdc tda nha va hé théng tién ich) khong thé di doi
va pha bé.

+* Thiét ké kich thudc mat cat ngang ham trong dé thi can toi
uu héa trong viéc st dung khéng gian han ché, bao gém viéc
nghién ctu cac cau hinh mat cat xé€p chéng, mat cit dang vuéng

hodc mit cit nhiéu tdng hdm dé phu hgp véi khu vuc khéng gian
chat hep cudia do thi.

b. Hdm ngoai dé thi:

% Dugc xay dung & khu vuc ngoai dé thi, nén it han ché vé
khong gian va mét bang. Do d6 cho phép thiét ké cac dang mat cat
ngang ham theo quy mé théng thudng, tuan thi theo tiéu chuén
ky thuat vé téc do va cap dudng.

% Khéng nhat thiét bo tri cac dang mat cat ngang ham qua
phtc tap véi nhiéu tang ham.

2.3 Tinh néng an toan trong ham

a. Ham trong dé thi:

% Yéu cau cac hé théng an toan tién tién hon do mat d6 phuong
tién va ngudi di bd cao.

% Hé théng théng gié phai xt ly miic dé 6 nhiém cao hon va
can kiém tra nguy cd chay né trong khéng gian dé thi chat hep.

% C6 thé bé tri cac 16i thoat hiém riéng hodc ham thoat hiém
song song gan vGi ham chinh dé dé dang ti€p can trong trudng hop
Ung ctru khin cap.

% Theo QCVN 07-4:2016/BXD yéu cdu: d6i véi ham dé thi cé chiéu
dai = 500m cén bé tri 6ng ham thoat hiém chay song song véi 6ng
ham chinh. Trudng hgp mat cat ngang thiét ké luu thong 2 6ng ham
chay song song, thi khéng yéu cau xay dung ham thoét hiém riéng
ma s dung 8ng ham nay dé lam chiic nang thoét hiém cho 6ng
ham kia.

< Diém ding xe khan cap trong ham: phai xay dung céc diém
dung xe khan cdp véi khoang cach t8i da 400m cho méi chiéu xe
chay (theo QCVN 07-4:2016/BXD).

b. Ham ngoai dé thi:

% Hé thong an toan trong ham dugc thiét ké don gian hon, vai
khodng cach gilta cac 16i thoat nan dai hon (théng thudng déi véi
hdm ngoai dé thj khodng cdch giira hai 16i thodt ngang cdch nhau 300
mét).

% Hé théng thong gio chd yéu tap trung vao viéc xt ly hat khoi
trong tinh huéng khan cdp, hon la kiém soat chat lugng khong khi
lién tuc.

2.4 Théng gi6 va kiém soat méi truong

a. Ham trong dé thi:

< Yéu cau hé théng théng gi6 tién tién va hién dai dé duy tni
chat lugng khéng khi, dac biét trong khu vuc cé6 mat dé giao thong
cao.

«+ Céc bién phap kiém soat ti€ng 6n va chan déng la can thiét
dé€ gidm thiéu tadc dong dén cu dan va cong trinh xung quanh.

b. Hdm ngoai dé thi:

¢ Yéu cau vé hé théng thong gié don gian hon, do mat do giao
thong thap.

“ Kiém soat tiéng 6n va rung dong thudng it quan trong han,
do ¢6 it cdng trinh bj anh hudng xung quanh va vj tri ham thudng
b6 tri cach xa cac khu dan cu.

2.5 Lan danh cho bd hanh, xe dap, xe may

a. Ham trong dé thi:

< Thudng bé tri 16i di danh riéng cho ngudi di bo hodc lan danh
riéng cho xe dap, xe may; dac biét trong cac ham dé thi co mat do
khéach du lich dong duc hodc nhiing d6 thi phu thudc vao phuong
tién xe hai banh c6 dong co.

< Viéc dam bao ngudi bo hanh cé thé ti€p can cac 16i thoat
hiém la mot yéu t6 quan trong trong thiét k& ham trong dé thi.

b. Hdm ngoai dé thi:

¢ Hiém khi b6 tri co s& ha tang danh cho ngudi di bo hodc xe
dap, xe may; vi nhu cau st dung ctia khu vuc ngoai do thi la rat thap.

<+ Do d6 thiét ké quy mé mat cat ngang chu yéu tap trung vao
phuang tién ca gidi (xe 6 té cd nhan va xe tai).
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2.6 Hé théng chiéu sang va bién bao

a. Ham trong dé thi:

% Yéu cau hé théng chiéu sang nang cao dé ddm bao tdm nhin
t6t trong diéu kién giao thong day dac va an toan cho ngudi bd
hanh.

+* Bién béo c6 thé bao gém hé théng hién thi dong dé cap nhat
tinh hinh giao théng theo thai gian thuc va quan ly phuong tién
tuan tha lan duong.

b. Hdm ngoai dé thi:

“ Hé théng chiéu sdng dugc thiét ké dé dam bao tdm nhin xa
vGi cau hinh don gian hon.

«* Bién bao tinh thudng dugc ap dung dé dap ung theo quy
dinh cda tiéu chudn ky thuat, do mat do giao théng it phuc tap han.

2.7 Dac diém vé két cidu chéng d& ham

a. Ham trong dé thi:

< Thudng dugc xay dung bang phuong phap dao hé (cut-and-
cover); céng nghé thi cdng Top-down (tU trén xudng), hodc khoan
TBM (tunnel-boring-machine) @& giam thiéu tac déng dén cac hoat
doéng trén mat dat.

% C6 thé can gia c6 dé chiu tai trong tac dong ti cac cong trinh
lan can.

b. Hdm ngoai dé thi:

« Thudng st dung phuong phap khoan TBM (Tunnel-Boring-
Machine) hoac khoan-né (Drill-and-Blast) trong dia hinh tu nhién.

» Thiét ké két cdu chéng dd don gian hon; do it chiu tac dong
tir co s& ha tdng xung quanh.

2.8 Chi phi xay dung va bao tri

a. Ham trong dé thi:

« Chi phi xay dung va bao tri ham thong thudng cao hon, do bé
tri hé théng an toan tién tién, han ché vé khong gian va yéu cau tich
hgp trong méi truéng do thi.

«» Can kiém tra va bao tri thudng xuyén do luu lugng va mat do
st dung cao, sy hao mon Ién.

b. Him ngoai dé thi:

+¢ Chi phi bao tri thap hon, do thiét k& don gian, thiét ké thong
thudng theo dinh hinh; déng thoi thanh phan phuong tién luu
théng trong ham khéng qua phuc tap va céng tac van hanh don
gian hon.

“ Khoang thdi gian béo tri c6 thé kéo dai han, do it hao mon va
mat dé si dung khong cao.

% Bdo tri it thudng xuyén hon; nhung can phai tinh dén chiéu
dai ham |6n va kha nang xac suat xt ly cac tinh huéng tai nan véi
t6c d6 cao hon.

Tém lai: Thiét ké mat cat 6ng ham can dugc téi uu hda dua trén
cac yéu cau dac thu vé khu vuc, dia hinh, bién phép thi cong, diéu
kién an toan va muc dich s dung, dugc téng hop theo bang phia
dudi.

Pacdiém || Ham dé thi | Ham ngoai dé thi
Luu lugng Nt"eu loai phuong,tlen (Ao Chti yéu 6 t0, xe tai va
. R t6 / xe dap / xe may / bo .
giao thong hanh) Container
Mt bin Han ché, khong thé di d&il| [t han ché vé mat
atbang va pha bd bing
o e Hé thong tién tiét cung ||Hé thong thong dung,
Dactilée;n an VvGi tan sudt I8i thoat  |[tn sudt |8i thoat hiém
hiém b6 tri mat do cao || b6 tri theo quy dinh
B B3 A1 .. || Yéu cau co ban dam
. .|| Yéu clu cao vé kiém soét A B .
Thong gié & nhiém bdo chuc nang hut
khoi
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Dic diém || Ham db thi || Ham ngoai dé thi
Cai thién dé tang kha DBon gian hon, vai
Chiéu sang ||ndang quan sat khi mat dé || khoang céch bo tri xa
xe tang lén hon
Lan xe may & || B6 tri lan danh riéng cho
xe dap & bo xe dap & xe may & bo Hiém khi st dung
hanh hanh
K&t cau chéng|| Yéu cau cao hon do han || Phu hop vai tang dia
do ché mat bang chat

3. VAN DUNG TRONG THUC TIEN

Phan nay gidi thiéu va phan tich cac mat cat ngang ham dudng
b6 da dugc van dung trong cac hé so thiét ké clia cac du én thuc
tién tai Viét Nam va trén thé gidi.

3.1 Mit cat ngang ham trong d6é thi

a. Pudng ham Cang Miami (My):

< Dudng ham Cang Miami (con dugc goi la dudng hdm “State
Road 887”) la mét dudng ham nam dudi bién dai 4.200 feet (= 1.300
m) nam tai Miami bang Florida. N6 gém hai dudng ham song song
(mot chiéu cho méi huéng) chay dudi vinh Biscayne, két néi
MacArthur Causeway trén dao Watson véi PortMiami trén dao
Dodge.

37 test

105 inche: 4 inches of
of concrate  asohalt-trested
Permesble baze  bedding

Crhed

“ Ham Cang Miami dugc thi cong theo phuong phap TBM, két
nGi Cang Miami véi ddo Watson, va dugc théng xe vao ngay
3/8/2014. Trong thang dau tién, dudng ham trung binh ti€p nhan
7.000 phuong tién moi ngay, va hién tai c6 gan 16.000 phucng
tién/ngay di chuyén dén cang.

b. Budng ham “SR 99 Tunnel” (My):
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< Dudng ham “SR 99 Tunnel” 1a mét dudng ham giao thong
nam dudi Seattle, Washington, My, thuéc Dy &n thay thé cau
Viaduct SR 99 (Seattle Waterfront). Bugc goi la Alaskan Way
Viaduct Replacement Tunnel, dudng ham nay la mot phan ca dy
an nham cai thién hé thong giao théng trong thanh phé Seattle va
thay thé cau Viaduct SR 99 c(i, vén da bi hu héng sau tran déng dat
nam 2001.

< Dudng ham dai 2 dam (3,2 km), dugc thiét ké mat cat ngang
gém 02 tang ham, két n&i mét phan cha dai 16 State Route 99 (SR
99) di qua khu vuc trung tam thanh phg Seattle, tir SoDo & phia Nam
dén South Lake Union & phia Bac.

¢. Mdt cdt ngang ham dé thi dugc dé xudt trong cdc thanh phé
6 mat dé xe mdy va bé hanh déng diic:

Dugi day la hinh anh mot s6 mét cat ngang ham tham khao
trong khu vuc d6 thi dugc dé xuat bé tri phuc vu cho phuong tién 6
16, xe may va xe dap, bé hanh cung luu théng.

PHUPONG AN 1: LOI BO HANH & LAN XE THO SO -

PHU'GNG AN 2: LOI BQ HANH & LAN XE THO SO

et 4 . ;
. *

3.2 Mat cdt ngang ham ngoai db thi - trén cac tuyén quéc 16
va cao téc

Pién hinh la hinh anh mat cit ngang ham Déo Ca (két ndi Phu
Yén - Khanh Hoa), dugc thé hién hinh phia dudi.

HAM PEO GA - PHU YEN & KHANH HOA

i -

4.KET LUAN:

Thiét ké mat cdt ngang ham can dugc téi uu véi cac yéu té an
toan can dugc xac dinh thong qua su két hgp gitta cac tiéu chi sau
day:

a) Pac diém giao théng: S6 lan xe, téc do thiét ké, cap dudng,
loai phuong tién va luu lugng giao thong.

b) Bién phap thi cdng dao ham: Dua trén phuong phap thi
céng (NATM hay TBM hay hdam dim) sé dé xuat mat cat ngang ham
¢6 hinh dang phu hagp.

c)Dac diém dia chat: Do 6n dinh cla dat, da, diéu kien muc
nudc ngam va rui ro dia chan.

d) Tiéu chuan an toan: Tuan thd cac quy dinh trong nudc va
qudc té.

e) Yéu té kinh té&: Gidm thiéu chi phi xay dung va bao ti ma
khéng anh hudng dén tiéu chi an toan.

f) Dac diém vé moi trudng: Giam thiéu tac dong dén hé sinh
thai va sy gidn doan trong qua trinh thi cong.
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Nghién cuu cong nghé xu ly nuéc nhiem man
cong suat nhoé cap cho sinh hoat st dung nang

luong mat troi

Research on small capacity salted water treatment technology for home use using solar energy

> THS NGUYEN TIEN DUNG, THS NGUYEN THANH MAU

B6 mén Cong nghé Nudc, Khoa KTHT&MT D6 thi, Trudng Pai hoc Kién tric Ha Noi

Email: dungnt@hau.edu.vn

TGM TAT

Nurdrc ngot |3 nhu cdu co bén cia sy séing nhung ngudn tai nguyén
nay phan bd khang déu, bi thigu va bi 6 nhigm & nhiéu noi. Nudc bién
|3 ngudn tai nguyén dang co tiém nang réat len dé khai thac, tao ra
nurée ngot; nhat |a trong bdi canh han, man ngay cang tang. Trong
nghién ciru nay, cac thi nghiém trén cac loai mang loc nano (NF) va
mang loc thdm théu nguec (RO) d& duge thee hien dé danh gia higu
qué khir man cia chang. Tir da, loai mang loc pho hop dé dugc
nghién citu danh gia va sir dung nhur |3 mét céng doan cét |6i trong
hé thaing khir man st dung ndng lrgng mat trii. Ket qua nghién ciu
cho théy hiéu suét khir man cia mang RO |3 rét cao, khoang 99.6%.
He thang khir man hoan chinh vai cang nghé 1ai [a mang RO duge
xy dung va van hanh danh gig higu qué khir man. Chat legng nudc
sau xir |y dat OCYN OI-1:2018/BYT, ca thé cép cho muc dich sinh
hoat. Cang nghé nay ca tiém ndng tng dung rang réi & khu vire —-
bi xam nhap man, noi chra dugc tiép can hodc khan higm ngudn
nuac cép hop vé sinh.

Tir khaa: He thaing khir man; mang loc NF; mang loc RO; néng lrgng
mat trii; nudc man.

ABSTRACT

Fresh water is the basic life demand, but this resource is unevenly
distributed lacking, and polluted in many places. Sea water is a
great potential resource to produce fresh water, especially in the
context of increasing drought and saline intrusion. This study
performed experiments on various types of nanafiltration (NF) and
reverse osmosis (R0) membranes to evaluate their desalination
efficiency. Therefore, the adequate type of filter was used as a core
item in a solar-powered desalination system was assessed the
treatment efficiency. Finding results showed that the desalination
efficiency of RO membrane was very high, approximately 99.6%. A
complete desalination system was built and operated to evaluate
the desalination efficiency. The quality of treated water met the
threshold value of QCVYN O1-1:2008/BYT. a requlation on domestic
water quality. The technology could be applied widely in saline
intrusion zones and areas without access to hygienic water supply
SOUFCES.

Key words: Desalination system; nanofiltration membrane;
reverse osmosis membrane; solar energy; saline water.

1.DAT VAN DE

Viét Nam c¢6 trén 3000 km bd bién, tap trung hang triéu
ngudi sinh séng va khai thac cac nguén Igi tir bién. Xam nhap
man dién ra tai hau hét cac dia phuong ven bién, gay anh
hudng I6n dén hoat déng san xuat va sinh hoat clia ngudi dan,
dac biét tai nhiing cra séng dé ra bién. Hai d6ng bang réng I6n
clia Viéet Nam la Béng bang séng Hong (PBSH) va Béng bang
séng Clru Long (BBSCL) la nhiing noi chiu anh hudng 16n nhat
cla hién tugng nay. Nhiéu giadi phap da dugc dua ra, phan nao
han ché dugc tinh trang xam nhap man nhung trong boi canh
bién ddi khi hau (BDKH) dién ra ngay cang phc tap thi trong
thoi gian tdi, hién tugng xam nhap man van la méi de doa Ién
dén dai séng cac khu vuc nay, dac biét la khu vuc BBSCL, vua
luong thuc clia ca nudc.
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BDKH, han han va xdam nhdp man dang la mét trong nhing
nguyén nhan gép phan lam cho khoang 20% dan s6 nudc ta van chua
ti€p can dugc nudc sach. Theo danh gia ctia Vién Khoa hoc Thay lgi
Mién Nam (2013), 8 DBSCL dong chay thugng ngudn sdng Mé Kéng
bi thi€u hut, muic nudc thap ky luc trong 90 ndm qua. Mua mua dén
muén, lugng mua thi€u hut so vai trung binh nhiéu nam 30 - 60%,
dong chay hé théng séng thi€u hut 30 - 50%. Ngudi dan & cac vung
céch bién 45 km da khong thé 18y nudc ngot, viing céach bién 45 - 65
km chi xuat hién nudc ngot vao thdi ki triéu kém, cach bién 70 - 75 km
xam nhap man nong do6 dudi 4 g/L, diéu nay gay anh hudng dén san
xuat va sinh hoat (Vién Khoa hoc Thuy lgi Mién Nam, 2013).

Trudc tinh hinh cap bach d6, & cac dia phuong ven bién thudc
tinh Kién Giang, Ca Mau, Bac Liéu, Soc Trang, Tra Vinh, Bén Tre va
Tién Giang, noi ngudi dan chua dugc st dung hé thong cap nudc
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sach, tinh trang ngudi dan thiéu nudc sach sinh hoat dién ra thuong
xuyén. Cong nghé xu ly nudc bi nhiém man chua dap tng yéu cau
& ving khéng tiép can dugc ca s ha tang cap nudc, vung ven bién
va hai dao ciing la nguyén nhan gay nén thiéu nudc sinh hoat (Hoan
& Khuong, 2016). Do dd, viéc nghién ctu ché tao thiét bj loc nudc
man thanh nudc ngot bang mang loc sit dung nang lugng mat troi
¢6 hiéu qua thiét thuc, gép phan cai thién chat lugng nudc va phuc
vu nhu cau téi thiéu cho ngudi dan tai dia phuong. Cac hoat déng
nghién cfu va s&f dung ndng lugng mat trgi (NLMT) & Viét Nam hién
nay thudng tap trung vao cac linh vuc nhu cung cap nudc nong
dung trong sinh hoat va phat dién & quy mé nhé nhu say, nau an,
chung cét nuéc (TD Ha, 2010). Tuy nhién, nghién ctru st dung NLMT
dé van hanh hé théng xtt Iy nuéc con han ché.

Céng nghé thdm thiu ngugc ngay cang dugc st dung phé bién
do tiéu thu it ndng lugng so véi mot sé cdng nghé khit mén khac
(Spyridoula et al., 2018). Trong nam 2013, trong s6 cac du an khir mdn
dugc 13p dat trén toan cau thi cong nghé thdm thau ngugc chiém
65%, chung cat nhiéu giai doan chiém 22% va con lai la chung cat da
tac dung (Miller et al., 2015). Viéc khai thac cac nguén nang lugng tai
tao cho sdn xudt nudc ngot dudc coi la rat hia hen dé gidm tac dong
dén méi truding. Cac nha may dién mat trai tap trung dang phat trién
rat nhanh, chuyén d&i buic xa mat trdi thanh dién ning phuc vu trong
c6ng nghiép va dan dung. Mét s6 nha may loc nudc bién c6 dung tich
vlia va I6n ap dung cong nghé loc thdm thiu ngugc dugc trang bi
thiét bi thu héi nang luong cao, tiéu thu nang lugng khoang 2,2 - 2,5
kWh/m?* Ngay ca khi mic tiéu thy thdp hon 2,0 kWh/m? vén c6 thé
kha thi vé mat ky thuat (laquaniello et al., 2014).

Céc cong trinh nghién ctiu vé khit man nudc bién & Viét Nam bt
dau tir nhitng nd3m 1990 (Ha, 2010). Mét hé théng xU Iy nudc bién qua
5 cong doan vai cdng doan cudi la loc mang RO da dugc Trung tam
tu van va chuyén giao cdng nghé nudc sach va méi trudng thiét ké va
I3p dat tai dao Bach Long Vi nam 2003 véi cong sudt 11 m3/h. Nam
2008, Vién Khoa hoc va Cong nghé Viét Nam da ché tao thiét bi xur ly
nudc bién thanh nudc ngot bang cdng nghé loc mang RO, dép Uing

tiéu chudn clia Bo Y té vé nudc sinh hoat véi cong sudt 300 Lit/h (Ha,
2010). Cac nghién ctiu nay thudng chi ding lai & muc thi nghiém va
quy mé nhé. C6 thé thdy cac cong trinh nghién clu ché tao thiét bi
ngot héa nudc bién & nudc ta tap trung vao hai nhém céng nghé
chinh la chung cat va mang loc RO. Xuat phat tir nhu cau thuc tién cap
béch do, cung véi tiém nang to I16n vé nguén nang lugng mat troi cho
thdy viéc ti€p tuc nghién ctu phat trién hé théng xu ly nuéc man
thanh nudc ngot bang céng nghé loc két hgp st dung nang lugng
mat trdi la rat can thiét trong céng tac cdp nudc sach nham dam bao
chat lugng nudc sinh hoat theo quy chuén ky thuat quéc gia ctiaBo Y
té€ cho ngudi dan vung ven bién va hai dao. Theo d6, nghién cliu nay
tap trung vao cac ndi dung sau: (i) Danh gia chat luong nudc bién
viing nghién cty; (i) Dé xuat cdng nghé xt ly nudc bién; (iii) Danh gia
hiéu qua x{r ly cia mé hinh xdr ly nudc bién.

2. THi NGHIEM NGHIEN CUU KHU MAN BANG CONG NGHE
MANG LOC

2.1. Déi tuogng nghién ciu

Déi tuong nghién ctu la nudc bién dugc |3y tai cac: dia diém ven
bién Can Gid, ven bién Bac Liéu va ddo Pha Quéc. Pay la 3 vi tri dugc
chon dé danh gia dé man néi riéng va mét sé tinh chat héa ly dac
trung cho nudc bién ven b va hai dao phia Nam nudc ta.

Mang loc thdm thau ngugc (RO) va mang loc nano (NF) la thanh
phan cot 16i trong hé thong khit man cap nudc cho sinh hoat, st
dung nang lugng mdt trai.

2.2, Phuong phap lay mau, phan tich va danh gia chat
lugng nuéc

Cac chi tieu héa ly chat lugng nudc bién dugc xac dinh théng
qua cac mau nudc dugc |y tai ba vi tri néu trén. Mau nudc bién sau
khi Iay dugc chia trong chai nhya 2L. Tat ca caéc mau sau khi dugc
thu va cé dinh déu dugc ghi nhan, tri lanh, van chuyén vé phong
thi nghiém va bao quan trong ti mat (4°C) chd phan tich

STT Chi tiéu Pon vi Phuong phap phan tich
1 pH - Do truc tiép
2 DO man %o Do truc ti€p
3 SS mg/L TCVN 6625:2000
4 Chloride (Cl-) mg/L SMEWW 4500-CI-B:2017
5 D6 mau Pt-Co SMEWW 2120 C:2017
6 Mui - TCVN 4558:1988
7 Vi - SMEWW 2160 B:2017
8 Sat (Fe) mg/L SMEWW 3500-Fe B:2017
9 Nitrat (N-NOs-) mg/L SMEWW 4500-NO3- B:2017
10 Nitrit (N-NO2-) mg/L SMEWW 4500-NO2- B:2017
11 | D6 clng mgCaCOs/L SMEWW 2340 C:2017
12 | Chatrén hoa tan (TDS) mg/L HD 5.6-QT-56
13 | D6 duc NTU SMEWW 2130 B:2017
14 Téng coliform MPN/100mL TCVN 6187-2:1996
15 Escherichia coli MPN/100mL TCVN 6187-1:1996

Bdng 1. Phuong phdp phan tich cdc chi tiéu nuéc

M3&u nudc bién dugc so sanh véi QCVN 10-MT:2015 - Quy chuan
ky thuat qudc gia vé chat lugng nudc bién.

Chét lugng nudc sau hé théng xt ly dugc so sanh véi quy chudn
QCVN 01-1:2018/BYT - Quy chudn ky thuat quéc gia vé chat lugng
nudc sach st dung cho muc dich sinh hoat.

Chi tiéu pH, dé man, TDS dugc do tai hién trudng thu mau.

Mau nudc dau vao va mau nudc sau mdi cong doan cla hé
thong xr ly man dugc lay véi ba lan Iap lai khi van hanh hé théng.

Cac chi tiéu chat lugng nudc dugc phan tich theo cac phuong phap
trinh bay trong Bang 1.

2.3. Phuong phap nghién ctu

2.3.1. Nghién ctu d@é xudt céng nghé xa ly nudc bién hop ly

Dé luia chon dudc cdng nghé véi hang muc chinh 1a mang lochap ly, ba
thi nghiém duoc thuc hién dé danh gia hiéu qua khirman trong trudng hop
hé théng véi mang loc nano, mang loc RO va két hop ca hai mang nano va
RO. Méi thi nghiém dugc thuc hién véi ba lan 13p lai theo cac so d6 sau:
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- Sgdb 1 Nudrc bién F/ Mang loc nano H

Nudc sau xu Iy

- Sodé2 Nudc bién _J Mang loc RO H Nuéc sau xir Iy

N
-Sodo3 Nudc bién F/ Mang loc nano H Mang loc RO HNU(')‘C sau xu ly
J

Sau khi thuc hién cac thi nghiém trong phong thi nghiém, céng
nghé khtt mén véi loai mang loc ¢é hiéu suat khir man cao dugc
chon @€ tinh toan va thiét k& hé théng khir man.

2.3.2. Bdnh gid hiéu qua xt ly cia mé hinh

Hé théng dugc van hanh theo théng s6 van hanh xac dinh, tién
hanh I8y mau & dau vao, dau ra clia hé théng dé phan tich cac théng
sO: pH, d6 man, d6 mau, mui, vi, d6 duc, clorua (Cl-), sat (Fe), d cing,
nitrat (N-NOs-), nitrit (N-NO-), chat ran hoa tan (TDS), Coliforms va
E. Coli dé danh gia hiéu suat xur ly.

Khi d6, hiéu suat xt ly (E%) ctia hé théng dugc tinh theo céng
thuc:

_ Co—-Cr

Trong doé:

+E: Hiéu suat xt ly (%);

+C0: Néng d6 thong s6 chat lugng nudc dau vao hé théng xt ly;
+Cr: Nong dé thong s6 chat lugng nudc dau ra hé théng xt ly.
2.3.3. Bdnh gid hiéu qua st dung hé théng pin ndng lugng mdt troi

Cong suat clia hé théng pin nang lugng mat trgi dugc tinh toan
dua vao cdng suat thuc té clia thiét bi c6 trong hé théng khir man.
Hé théng pin nang lugng mat troi dugc hoa vao ludi dién quéc gia,
dé nhiing thdi diém buc xa mt trdi khong cao, lugng dién tao ra tu
pin khéng @t cho hé thong khir mén hoat déng thi dién lusi sé bu
vao lugng dién con thiéu cho hé théng hoat dong. Hé théng pin
dugc thué céng lap dat vai cong suat dugc xac dinh.

2.3.4. Phuong phdp xt ly s6 liéu

Gia tri clia cac théng s6 chat lugng nudc sau khi do dac, phan
tich dugc luu tr, xr ly va théng ké moé ta bang phan mém Microsoft
Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh chit cia nuéc bién viing nghién ciu

Coéng nghé xtr ly nudc dugc dé xuat dua vao thanh phan va tinh
chat clia nudc bién. K&t qua phan tich théng s6 chat luong clia cac
mau nudc dugc ay tai ba vi tri dugc thé hién trong Bang 2.

STT Chi tiéu Pon vi Phi Quéc Bac Liéu Can Gio QCVN 10 -MT:2015/BTNMT
1 pH 6,54 7,88 7,73 6,5-8,5
2 D6 man %o 23,5 15,0 23 -
3 Clorua (Cl-) mg/L 17.433 11.061 17.585 -
4 Do mau Pt-Co 28,1 42,4 KPH -
5 Mui - KPH KPH KPH -
6 Vi - KPH KPH KPH -
7 Sat (Fe) mg/L 0,99 1,16 KPH 0,5
8 Nitrat (N-NOs-) mg/L 0,04 0,31 0,11 -
9 Nitrit (N-NO»-) mg/L 0,01 0,03 KPH -
10 Do cung mg/L 5.960 3.680 7.200 -
11 Chat rdn hoa tan (TDS) mg/L 47.005 21.700 31.300 -
12 Do duc NTU - 24,6 0,82

Gid tri pH ca nudc bién tai ba vi tri @éu ndm trong gidi han cho
phép ctia QCVN 10-MT:2015/BTNMT. Ham lugng sat trong nudc
bién tai Phi Quéc va Bac Liéu déu da vuot so véi QCVN 10-
MT:2015/BTNMT, nhung khong phat hién & Can Gio.

Ham luong clorua, @6 man va dé cing cta nudc bién Phu
Qudc cao hon gan 1,6 lan va ham lugng chat ran hoa tan cao hon
khodng 2,2 lan so véi nudc bién tinh Bac Liéu nhung cao hon
khéng dang ké so vé6i nudc bién Can Gid. Diéu nay cho thay c6
su bién déng I6n vé tinh chat cta nudc bién tai cac vung ven
bién va hai dao. Diéu nay 1a do su khac biét vé tinh chat ctia nudc
bién vung ven b va vung hai ddo. Nudc bién ven bd con bi pha
loang bai nudc ngot luc dia & vung clia song dudi tac dong cla
ché d6 thuy triéu.

Tinh chat nuéc bién c6 su bién dong rong tai cac vung bién hai
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déao va ven bd theo két qua khao sat, dé ap dung cong nghé loc cho
hé thong khir man thi can lua chon mang loc phtihgp, dm béo hiéu
qua khir man tét nhat. Co sé chon cdng nghé xtr ly man & day la dua
Vao cac théng s6 chinh 1a ham lugng chat ran hoa tan, ham lugng
clorua va @6 min. Theo d6, nudc bién & Can Gid dugc chon lam déi
tugng nghién cdu dé€ lua chon cong nghé va danh gia hiéu qua cda
cong nghé khdr man.

3.2. Dé xuat cdng nghé xit ly nudc bién hop ly

Cong nghé xt ly nudc bién phl hgp dugc chon dua vao két qua
clia ba thi nghiém: (1) mang loc NF, (2) mang loc RO va (3) mang loc
NF+RO la hang muc chinh ctia hé théng. Bén canh hang muc chinh
nay, hé théng xdr ly man con cé cong doan tién xu ly véi so do
nguyén ly nhu Hinh 1. K&t qua phan tich cac thong sé chat luong
nudc clia cac thi nghiém dugc trinh bay trong Bang 3.
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Bang 3. Nong do TDS, clorua, SS, dé duc trong mau nudc cla cdc thi nghiém

Théng sé Pon vi Pau vao Sau tién xi ly Sau NF Sau RO Sau NF + RO
TDS mg/L 31.300 31.433+153 30.867+503 156+4,36 169+6,56
Clorua mg/L 17.585 18.019+735 16.899+216 73,0£6,65 84,1+25,4
TSS mg/L 2,60 2,43+0,12 2,20+£1,06 1,30+0,00 0,93+£0,56
Do duc NTU 0,82 0,56+0,02 0,15%0,02 0,06+0,01 0,12+0,04

Nudc bién sau tién xU ly cé cac chi tiéu TDS va ham lugng clorua
tang 1én (Hinh 2). Gia tri néng d6 cda cac théng s6 TDS va clorua tang
[an lugt tir 31.300 mg/L 1én 31.433+153 mg/L va 17.585+0,00mg/L Ién
18.019£735 mg/L. Nguyén nhan tang ndng dé clia hai thong s6 nay la
do vat liéu loc cla cac cot loc tién xit ly mai nén khi nudc bién di qua sé
kéo theo cac khoang chat tir vat liéu loc vao nudc.
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Hinh 2. Su thay d6i ndng d6 TDS, clorua va TDS

Giai doan tién xU ly da loai bé cac hatlo 1ing trong nudc bién,
lam cho TSS va dé duc cta nudc giam. Nong dé TSS va dé duc
trong nudc bién khi qua cong doan tién x{ ly giam lan luot tu
2,60 va 0,82 mg/L xudéng 2,43 va 0,56 mg/L. Tuang Ung vGi hiéu
suat loai bd TSS va dé duc clia cong doan tién xU ly 1an lugt la
6,54% va 31,6%.

Mang loc NF ¢6 hiéu suat x ly TDS, clorua, SS khéng cao, lan
luot 1a 1,38%; 3,90%; 15,4%. Nhung véi do duc, két qua nghién
cliu cho thay mang loc NF cta thi nghiém c6 hiéu suat xr ly 82%.
Véi hiéu sudt nay, mang loc NF chi dugc thuc hién nhu cong doan
tién x{ ly, khédng thé dua vao cong doan chinh cta hé théng khur
man.

Mang loc RO ¢6 hiéu suat xt ly TDS, clorua, SS, dé duc rat cao,
lan lugt la 99,5%; 99,6%; 50,0%; 92,6%. Ngoai trur chi tiéu SS (thap
hon 1,2 1an) thi hiéu suat xar ly cac théng sé TDS, clorua, d6 duc
ctia mang loc RO cao hon hiéu suat xur ly khi két hgp mang NF +
RO, lan lugt 1a 99,5%; 99,5%; 85,4%.

Néng d6 TDS va clorua trong nudc sau mang loc RO va khi
két hop mang loc NF + RO déu dat QCVN 01-1:2018/BYT. Qua
két qua thi nghiém trén, mang loc NF khéng c6 hiéu quéa trong
xU ly TDS va clorua trong nudc bién. D€ xt ly hai chi tiéu nay,
mang loc RO can dugc sit dung ma khong can két hgp NF + RO,
lam giam chi phi thiét bj va chi phi van hanh hé théng. Tuy
nhién, viéc st dung mang loc NF dé xt ly s6 bd nudc bién cod
thé loai bé mot phan ham lugng SS, TDS, gidp gidm tai cho
mang loc RO phia sau, lam gidm tai ap luc can cung cap cho hé
théng xu ly.

K&t qua phan tich & Bdng 4 cho thay pH cla nudc bién c6 su
thay d6i khi qua céng doan xtt ly mang. Cu thé, pH ctia nuéc bién
sau khi qua mang loc NF, RO va NF + RO gidm tir 7,73+0,00 lan
luot gidm xuéng 7,53+0,05; 6,55+0,04 va 6,60+0,17. C6 thé thay,
mang RO lam thay d6i pH nhiéu so véi mang NF va khi két hgp
NF + RO. Su gidm pH nay la do mang loc RO c¢6 khd ndng gilf céc
ions (k& ca ions hda tri I). So véi QCVN 01-1:2018/BYT, pH nuéc
sau mang loc RO va mang loc NF + RO gidm nhung van thudc
khoéng gidi han cho phép 1a 6,0 - 8,5.

Bdng 4. Gid tri pH, @6 mdn, do cuiing cta nudc bién qua cdc céng doan xir ly

Théng sé Pon vi Pau vao Sau NF Sau RO Sau NF + RO
pH - 7,73%0,00 7,53+0,05 6,55+0,04 6,60+0,17
D6 man %00 23,0+0,00 22,8+0,06 0,10+0,00 0,10+0,00
Do cung mgCaCOs/L 7.200+0,00 5.700£200 34,7+9,23 22,7+6,11

K&t qua & Hinh 3 cho thdy mang loc NF khéng co hiéu qua khu
man cao, hiéu suat kh&t man nay la 0,72%, tuong Ung véi dé man
giam tU 23%o xubéng 22,8%o. Hiéu suat khir man ctia mang loc RO va
mang loc NF + RO rét cao (99,6%), tucng Ung vGi dd man giam tur
22,8%o0 xudng con 0,10%o. D6 man nay cla nuéc phu hop dé cho
muc dich sinh hoat

Két qua thi nghiém cho thdy mang loc NF cho hiéu qua xa ly dé
ciing khong cao. D6 ciing clia nudc sau khi qua mang loc NF gidm tu
7.200 mg/L xuéng 5.700 mg/L, tuong tng vdi hiéu suat x ly 20,8%
(Hinh 4). Trong khi d6, mang loc RO va su két hgp mang loc NF + RO ¢cé
hiéu suat x( ly rat cao, véi hiéu suat 1an luot 1a 99,5% va 99,7%. Cé thé

thdy, hiéu suat xrly do ciing clia su két hgp mang loc NF + RO cao hon
mang loc RO, nhung su chénh léch nay 1a khong dang ké.
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Hinh 3. Sy thay d6i do man va hiéu sudt x{ Iy cdia cac thi nghiém
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Nhin chung, dé xt ly nudc bién c6 ham lugng TDS, d& man va
clorua cao thi can phai stt dung mang loc RO, khong thé sirdung hé
théng chi véi mang loc NF don 1 vi hiéu suat loai bo cla cac théng
s6 nay véi mang loc NF la rat thap. Tuy nhién, viéc sttdung mang loc
NF dé tién x{ ly c6 thé gép phan gidm tai cho hé théng xir ly nudc
bién, ting tudi tho cho mang loc RO. M6t s6 nghién ctiu cho thay
d6i véi nudc bién c6 d6 man thap hodc nuéc Ig thi cé thé st dung
mang NF dé x( ly (Abuhabib et al., 2013; Tian et al., 2021).

T két qua thi nghiém danh gié hiéu qua xu ly cla cac mang loc
NF, mang loc RO va su két hop mang loc NF + RO, c6 thé thay rang
mang loc NF khéng cho thay hiéu qua cao trong khir méan déi voi
nudc bién c6 @& man cao va cling cé hiéu qua cao trong viéc loai bd
cac thanh phan gay tdc nghén mang RO sau khi da duoc tién xu ly.
Hiéu qua khr man cta su két hop mang loc NF + RO rat cao, nhung
so két qua danh gia riéng cho mang loc RO va khi két hop NF + RO
thi hiéu sudt xr ly khac nhau khéng dang ké. Diéu nay cho thdy tinh
kha thi khi st dung mang loc RO dé kh& man va cac thanh phan
khac trong nudc bién. Do d6, cdng nghé chinh cho hé théng khi
man bang phuong phap loc trong nghién cru nay 1a mang loc RO.

Bang 5. Tinh chdt nuéc ddu vao va ddu ra hé théng khir mdn

Widw sudt vir IV (%)

B i g (o2l 0L

Dau vio Sau NF Sam HI}  Sam NF + RO}
— ity sul

Hinh 4. Sy thay d6i d cting va hiéu qua x& Iy cda céc thi nghiém

3.3. Panh gia hiéu qua xi ly cia mé hinh

3.3.1. Hiéu qua xu ly cda hé théng

Hé théng khit man c6 cong suat 200 L/h sau khi dugc 13p dat
hoan chinh (Hinh 5) va dugc van hanh véi ap suat hoat déng ctia cot
RO la 52 bar, véi ty lé thu hoi nudc r = 20%. Nudc vao hé théng co
nhiét d& 290C va pH = 7,6. K&t qua phan tich mau nudc dau vao va
d4u ra clia hé théng khir man dugc thé hién 6 Bang 5.

STT Chi tiéu Pon vi Pau vao Paura Hiéu suat (%)
1 pH - 7,60 6,90 9,21
2 D6 man %o 11,6 0,00 100
3 Cloura (Cl-) mg/L 7.906 28,4 99,6
4 Do mau Pt-Co KPH (MDL = 4,0) KPH (MDL = 4,0)

5 Mui - KPH KPH

6 Vi - KPH KPH

7 Sat (Fe) mg/L 0,74 KPH (MDL = 0,09)

8 Nitrat (N-NOs-) mg/L 0,58 0,04 93,1
9 Nitrit (N-NO>-) mg/L 0,02 0,02 0
10 Do cling mgCaCOs/L 2.400 4,00 99,8
1 Chat rdn hoa tan (TDS) mg/L 13.770 57,0 99,6
12 Do duc NTU 22,3 KPH (MDL =0,21)

13 T6ng Coliform MPN/100mL 2,4x104 KPH

14 Escherichia coli MPN/100mL KPH KPH

[ = W IGES - s =

Hinh 5. Hé thong khi mdn cong sudt 200 L/h
Nudc dau vao hé théng khit mén thudc ving clia séng Mo O c6
gia tri clla d6 man, clorua, TDS va dé ciing thap han so véi nudc dau
vao cla thi nghiém danh gia hiéu qua cla cac mang loc. Do vay, ty
[& thu héi nudc cla cot loc RO dugc chon la r = 20%, thay vi la 8%
theo khuyén cdo clia nha san xuat. Qua két qua & Bang 5, c6 thé thay
hé théng khir man da 13p dat ¢ hiéu qua xt ly nudc tét. Cac chi tiéu
chét lugng nudc sau hé théng khit man déu dat Quy chudn ky thuat
quéc gia vé chat lugng nudc sach phuc vu cho muc dich sinh hoat
(QCVN 01-1:2018/BYT). Sau khi qua hé théng khit man, pH ctia nudéc
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giam nhung van nam trong khoang cho phép. Thi nghiém nay, pH
khéng gidam nhiéu do da dugc diéu chinh bdi cot b sung khodng
I3p dat sau hé théng, gép phan 6n dinh pH. D& man trong nudc dau
Vao co gia tri la 11,6%o; sau khi qua hé théng khir man thi d6 man la
0%eo, v&i hiéu suat khir man dat 100%. D6 cling ca nudc dau vao la
2.400 mgCaCOs/L, thdp hon 3 1an so véi nudce bién trong thi nghiém
trudc. Sau hé théng khirman, dé cling con 4,00 mgCaCOs/L, véi hiéu
suat xu ly dat 99,8%. K&t qua nay xap xi vai hiéu suat ctia thi nghiém
danh gia hiéu suat mang loc RO (99,5%). Hiéu suat x ly chat ran hoa
tan (TDS) dat 99,6% cao hon so vdi thi nghiém danh gia hiéu suat
mang loc RO (99,5%). Sau khi dugc x{ ly, cac vi sinh vat (t8ng
Coliform va E. coli) @&u khéng phat hién cé thé do vi sinh trong nuéc
da bi loai bé bai mang RO va dén UV dugc 1ap dat & cdng doan khir
trung cudi hé théng.

3.3.2. Bdnh gid hiéu qua st dung hé théng pin ndng lugng mat troi

Hé théng pin nang lugng mat troi dugc |ap dat dé cung cap dién
van hanh hé théng khr man tai thuc dia. Cong suat ctia hé théng
pin nang lugng mit trdi dugc tinh toan dua vao téng cdng suat cla
hé thong xt ly mén (2,64 kW). Hé thong gom cac tam pin véi cong
sudt 470 W/tdm dugc chon. Vi lugng dién dugc san xuat tur tam pin
phu thudc vao cac yéu té gobm cudng do buc xa mat trdi, thoi gian
néng, hiéu suit clia tdm pin, nén téng s6 tdm pin ctia hé théng la 7
tdm. Hé théng ndng lugng mit trdi dugc két ndi véi mang Wifi dé
giam sat hoat déng cta hé théng théng qua Uing dung Solarman.
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Lugng dién tao ra bai hé théng c6 thé dugc theo déi bat ky Idc nao.
Hinh 6 cho thdy su bién dong ctia lugng dién tao ra trong 3 ngay lién
tuc bdi hé théng thong qua Ung dung Solarman.

Dy o | 3T el Dy 1741

Hinh 6. San lugng dién dugc tao ra tir hé thdng pin mat trdi trong 3 ngay lién tuc 01,
02, 03/4/2023

Theo céc biéu d6 & Hinh 6 c6 thé thay thai gian hoat dong cla
hé théng bat dau t lic 6 gid va dimg hoat déng luc 18 gid. Lugng
dién dugc tao ra nhiéu nhat & khung gid tir 11 gis dén 14 gid. Lugng
dién tao ra cao nhat trong ngay 1én dén 3,06 kWh nén cé thé dap
Uing cung cap dién da cho hé thédng khir man (t6ng cong suét tiéu
thu cta hé théng khir man la 2,64 kW). Tuy nhién, do phu thuéc rat
nhiéu vao cudng d6 buc xa mat trdi nén lugng dién tao ra khong
déu theo thai gian. Cac biéu d6 Hinh 7, cho thay su bién déng lugng
dién tao ra trong thang cda hé théng. Do vay, dé hé théng khtt man
hoat déng én dinh, bién tan da si dung thém dién ludi dé€ bu vao
lugng dién thi€u vao nhiing thai diém hé théng pin mat trdi khéng
tao du lugng dién yéu cau.

Néu hé théng khir man hoat dong khoang 4 gid trong ngay, thi
lugng dién can cung cdp trong 1 thang cho hé théng khit man la
317 kWh. Vao thang 4, 5 va 6/2023, téng luong dién dudc tao ra bai
hé théng pin mat trdi trong thang lan lugt |a 458 kWh, 368 kWh va
383 kWh (Hinh 7). C6 thé thay, lugng dién tao ra bai hé théng pin
mat trdi & cac thang theo déi déu cao hon véi lugng dién tiéu thu.
Tuy nhién, lugng dién tao ra giita cac thang khéng déng déu. Chang
han, lugng dién tao ra cao nhat clia 1 ngay trong thang 4/2022 la
17,9 kWh (ngay 19/4/2022), lugng dién tao ra thap nhat la 0,66 kWh
(ngay 21/4/2023). Do d6, dé€ hé théng khir man hoat déng hiéu qua
can |ap dat thém cac binh dc-quy dé tich trir dién. Khi d6, luong dién
tao ra thiéu thi sé |y dién tir binh &c quy dé€ bu cho hé théng, nhung
viéc I1ap thém binh dc quy lam tang chi phi dau tu cho hé théng.

Hinh 7. San lugng dién tao ra bdi hé thong & théng 4, 5 va 6/2023

4, KET LUAN

K&t qua khao sat clia nghién ctiu cho thay tinh chat nudc bién
c6 su bién ddng réng tai cac vung bién dao va ven bd. Do d6, dé ap
dung c6ng nghé loc cho hé théng khit man thi can lua chon mang
loc phu hop, dé ddm béo hiéu qua khtr man.

Nghién ctu da dé xuit cong nghé xut ly nudc bién hoan chinh.
Hé théng x{r ly man gém hai giai doan chinh: giai doan tién x{ ly dé
loai b6 can ldng Ig Iting vo co, cac xac ba hitu co, mui va khirbé phén
(néu cd) trong nudc va giai doan xt ly chinh véi hang muc 16i la
mang RO dé kht man.

Nudc sau xU ly c6 chat lugng dat Quy chudn ky thuat quéc gia
vé chat lugng nuéc sach sir dung cho muc dich sinh hoat QCVN 01-

1:2018/BYT. Hé thong xt ly mén st dung dién nang dugc cung cap
tir hé théng nang lugng mat trai hoa ludi, ddm bao cung cap dién
8n dinh. Do vay, hé théng ¢6 tiém nang dé xi ly nudc mat nhiém
man cung cap nudc sach & nhiing vung khéng tiép can dugc mang
lugi cdp nudc sach, vung bi xam nhap man, vung ven bién/hai dao.

TAI LIEU THAM KHAO

1. B0 Tai nguyén va Mdi trudng (2021), Bdo cdo hién trang mdi trudng qudc gia 2016-
2020, Ha Noi;

2. B Tai nguyén va Mai trutng (2018), Bdo cdo hién trang mdi truong qudc gia ndm
2018. Chuyén dé: Mai truong nudc cdc luu vuc song, Ha Noi;

3. (6ng ty TNHH MTV C&p nu6c Hai Phong (2015), K& hoach phdt trién hé théng cdp
nuéc Hai Phong;

4. Cuc thdng tin khoa hoc va cdng nghé qudc gia (2016), Xdm nhdp mdn tai Dong bang
sdng (i Long nguyén nhan, tdc dong va cdc gidi phdp ting phd, Ha Noi;

5. Nguyén Ngoc Dung (2009), Xii Iy nuc cp, NXB Xay dung. Ha Noi;

6. Trinh Xudn Lai (2000), Xt ly nuc thién nhién cdp cho sinh hoat va cong nghiép, NXB
Xay dung Ha Noi;

7. TranDicHa (2010). Nghién ciiu ting dung mang loc nano trong cong nghé xirly nudc
bién dp hic thdp thanh nudc sinh hoat cho cdc viing ven bién va hdi ddo Viét Nam. Dé tai cdp
Nha nu6c. Ma so: DTPL.2010T/31;

8. Nguyén Hoai Chau, Cao Van Chung, L& Xuan Thinh, (2005). Mgt s két qud nghién
cuiu Xt Iy nudc nhiém mdn bding thiét bj dién thdm tdch tu ché tao. Tap chi Khoa hoc va Cong
nghé. 43(2) :114-120;

9. Doan Thu Ha, (2014). Bdnh gid mitc d6 tn thuong do bién ddi khi hdu tdi cdp nudc
ndng thén viing Hong béng song Ciiu Long. Tap chi Khoa hoc K thudt Thay Igi va Moi trugng.
46: 34-40;

10. J.C. Schippers (2000), Monitoring scaling in nanofiltration and reverse osmosis
membrane systems; Elsevier B.V;

11. Kitakyushu (2006), Water Management;

12. Imran Ali & V.K. Gupta, Advances in water treatment by adsorption technology,
Published online 11 January 2007;

13. Bum, S., Hoang, M., Zarzo, D., Olewniak, F., Campos, E., Bolto, B., Barron 0., 2015.
Desalination techniques — A review of the opportunities for desalination in agriculture.
Desalination. 364: 2-16.

14. Subramani, A., Jacangelo, J.G., 2015. Emerging desalination technologies for water
treatment: Acritical review. Water research. 75:164-187.

15. Subramani, A., Badruzzaman, M., Oppenheimer, J.,Jacangelo, J.G., 2011. Energy
minimization strategies and renewable energy utilization for desalination: A review. Water
research. 45:1907-1920.

ISSN 2734-9888 | 03.2025 XAYDUNG |57



NGHIEN COU KHDA HOC

ENgay nhan bai: 11/12/2024 BNgay stra bai: 16/01/2025 BNgay chap nhan dang: 11/02/2025

Phan tich anh huéng cuia lién két ngang dén
dao doéng ctia cdu dam chiu hoat tai xe di déng

Analysis of the influence of transverse connections on the vibration response of girder
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TGM TAT

Dé giam tinh phirc tap cho bai todn phan tich dao déng coa céu
ddm chiu hoat tai xe di dang, thuang quy ddi phéan tich khang
gian vé bai toan phang thang qua hé sd phan bd ngang (HSPEN)
cia hoat tai. Do vay, anh hedng coa he lign két ngang (béan mat
cdu, ddm ngang) ciing chra dugc xem xét mat cach day do
trong qué trinh tinh toan. Dé lam ri them, bai bao trinh bay
mat sd ket qua phan tich trong tac dang luc gita ket cdu cau
ddm va hoat tai xe di ddng trén cdu cd xét dén do cong cia he
lign ket ngang. K&t qua nghién ciru buac dau cho théy, dao dang
cia ket cdu dam bién trong treang hop co xét dén anh hwdng
cia lign két ngang va truang hop xét dén HSPBN tueng déi pho
hop va ca chénh lach lan nhat 1a 25.99%. Nhu vay vai yéu céu
vé dd chinh xac cao hon cdn xem xét dén dd cing cia lien ket
ngang trong ma hinh tinh toan. Treang hop gén ding ca thé ap
dung HSPBN d& giam khdi legng va dd phirc tap trong qué trinh
phan tich tinh toan.

Tir khda: Dao dong; cdu dam; he sd phan bd ngang cda hoat tai;
bén mit cu; dam ngang,

ABSTRACT

To reduce the complexity of the vibration analysis of girder bridges
subjected to moving vehicle loads, the spatial analysis is often converted
into a planar problem using the transverse load distribution factor (TLDF).
Therefore, the influence of the transverse connection system (deck slab,
cross beams) has also not been fully considered in the calculation
process. [o clarify further, this paper presents several analysis results
on the dynamic interaction between the girder bridge structure and
moving vehicle loads, considering the stiffness of the transverse
connection system. The initial research results indicate that the vibration
response of the exterior girder, when considering the influence of the
transverse connection, aligns relatively well with the case using the
transverse |oad distribution factor (TLDF), with a maximum discrepancy
of 20.99%. Therefore, for higher accuracy requirements, the stiffness of
the transverse connection should be incorporated into the computational
model. In approximate cases, TLOF can be applied to reduce the
computational effort and complexity of the analysis.

Keywords: Vibration; girder bridge; transverse load distribution
factor; bridge deck; cross beam.

1.DAT VAN PE

Dao déng két cau cau dudi tac dung clia tai trong xe di dong la
mot van dé quan trong trong thiét ké va phan tich dé bén clia cac
c6ng trinh cau. Khi xe di chuyén qua cdu, tuong tac dong luc gida
cau va xe gay ra nhing dao déng phuc tap, anh hudng dén tudi
tho va tinh én dinh ctia cong trinh. Viéc nghién ciu dao déng giup
t6i uu hoa thiét ké, gidm thiéu hu hai va nang cao an toan trong
qua trinh khai thac st dung.

Bai toan phan tich dao déng cong trinh cau dudi tac dung cla
hoat tai di ddng da thu huat su quan tdm cta nhiéu tac gia trén toan
thé gidi ti nhiéu nam qua. Willis [1] da dé xuat va thiét 1ap phuong
trinh vi phan dao déng gilta cau va xe; sau dé rat nhiéu nha nghién
clru da tap trung phan tich van dé tuong tac dong luc cau-xe. Cac tac
gia [2,3] phan tich dao déng cau dam bé téng cot thép du tng luc
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chju tac dung cua tai trong di ddng bang phuang phap gidi tich, sau
dé mé rong phan tich cho cau day vang bang viéc thay thé cac day
cap vang bang cac géi dan héi; [4,5] phan tich tuong tac dao déng
gilta cau va xe bang phuong phap phan ti hiru han; [6] thiét 1ap va
gidi phuang trinh dao dong gitta cau dam don gién va xe di déng cé
xét dén do g6 ghé clia mat cau; Nguyén Xuan Toéan va cong su [7]
phan tich tuong tac dong luc gilia cdu day vang va xe tai di déng
trén cau cé xét dén dé map mo ngau nhién clia mat cau, sau dé mé
rong phan tich ¢ xét dén tai trong xe tai ngau nhién tng vdi nhiéu
so d6 cau khac nhau [8,9]. A. Aloisio, R. Alaggio [10] da so sanh ba
phuaong phap dé du doan phan (ing cda cau khi c6 xe di chuyén. Tac
gid st dung phuong phap mé phéng Monte Carlo dé tim phan phdi
xac sudt phu hgp, so sanh phan tng dich chuyén clia ciu trong ba
kich ban d& nham va xem xét van téc thay déi va dac diém cua xe.
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Hau hét cac nghién cliu & trén déu phan tich trén so dé phéng
(chi xét cho mét dam hodc c6 thé dugc quy déi so dé khéng gian
cla cong trinh cdu vé s¢ d6 phang théng qua hé s6 phan bd
ngang xac dinh theo céc tiéu chuin thiét ké cau AASHTO[11] va
TCVN 11823:2017 [12]). Nhu vay, c6 thé thay réng: anh hudng cla
hé lién két ngang (bdn mat cau, dam ngang) chua dugc xem xét
mot cach day du trong qua trinh phan tich dao dong. Bai bao nay
trinh bay mot s6 két qua phan tich tuong tac déng luc hoc gilra két
cdu dam cau va hoat tai xe di dong trén cau cé xét dén do cing
cla hé lién két ngang; trong dé do cing cla hé lién két ngang
dugc quy ddi thanh cac g6i dan héi tuong ducng. Phuong phap
phan t& hitu han dugc sir dung dé mé hinh hoa két ciu cau; hoat
tai xe di déng trén cau co 3 truc xe, mdi truc ducgc mé phéng thanh
2 khéi lugng gém khéi lugng hang héa trén xe truyén xuéng truc
xe va khéi lugng truc xe, 2 khéi lugng trong mai truc xe dugc 1én
két véi nhau bang 1 10 xo dan héi va 1 cadn nhét d€ mé phdng do
ciing cta nhip xe, dé clng cda I8p xe cling dugc xét dén théng
qua 1 10 xo dan hoi va 1 can nhét. Phuong trinh dao dong tuong
tac gita cau va xe dugc thiét 1ap theo nguyén ly can bang déng.
Nghiém clia phuong trinh dao déng tuong tac gilta cau va xe dugc
gidi théng qua phuong phap Runge-Kutta. Duéi day la két qua
nghién ctiu vé phan tich dao déng cau Sudi Tuong (tuyén cao téc
dudng bd Phan Thiét - Dau Gidy) dudi tac dung cla hoat tai xe
Foton 3 truc cho céac trudng hgp co xét va khéng xét dén hé lién
két ngang.

2. MO HINH PHAN TiCH DAO PONG CAU SUGI TUGNG DUGI
TAC DUNG XE DI PONG CO XET DEN DO CUNG HE LIEN KET
NGANG

2.1. Cdc tham sé két cdu cdu Suéi Tuong

Cau Sudi Tugng la mét trong cac cau trén tuyén duong bé cao
téc Phan Thiét - Dau Gidy. Cau c6 sg d6 két cdu dam don gian,
chiéu dai nhip L=24m. M4t cit ngang clia cau dugc thiét ké véi 11
dam ch@r | bé téng c6t thép; khodng céach gilra cac dam chu la 2.35
m; cac dam chu dugc lién két vsi ngang bang ban mat cau day 0.2
m va 5 dam ngang bé tri tai 2 g6i cau, 1/4L,1/2L va 3/4L. B6 tri mat
cét ngang cau Sudi Tugng dugc mo ta trong hinh 1.
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Hinh 3. So 0 mang dam tuong duong cla cau Sudi Tugng
Cau Sudi Tuong gom 11 dam (ng suat trudc dugc lién két véi
nhau théng qua ban mét cau va cac dam ngang. Ta quy déi vé so
d6 mang dam tuong duong gém 11 dam chd va 5 dam ngang nhu
Hinh 3. Trong do6:
Jaw =4
szy = Jn + J

VGi Jux 18 m6 men quén tinh tuong duong cla dam theo
phuong doc cau ox; Juy la mdé men quan tinh tuong duong cua
dam theo phuong ngang cau oy; J4 la mé men quén tinh ctia dam
ch(; Jn la mé men quan tinh ctia dam ngang; Jome 1a M6 men quan
tinh clia ban mat cau.

Viéc xac dinh d6 ciing ctia méi géi dan hoi dugce xac dinh theo
trinh ty nhu sau: i) m6 phéng khéng gian hé dam mat cau theo so
d6 mang dam tuong duong bang phuang phap phan ti hitu han
nhu Hinh 3; ii) Ging véi méi dam chu dugc phan tich, loai bo dam
chu dang xét ra khdi so @6 mo6 phdong khéng gian ctia hé dam
tuong duong; iii) tuong Ung vai vi tri goi dan hoi th i, dat luc P=1T
tac dung lén so d6 mang dam da duoc loai bd & budc ii) va xac
dinh chuyén vi thdng ding 4; iv) xac dinh dé ciing goi dan héi thu
i bdng céng thic Kni=1/4i. K& qua do cing cta go6i dan hoi trén
dam bién dugc thé hién trong Bang 1.

Bang 1. K&t qua d6 cling cta gdi dan hoi

M

bme

Cac g6i dan hoi Chuyén vi(mm) K(T/m)
Kn1 0.614 1628.66
Kn2 0.7159 1396.84
Kn3 0.614 1628.66

| 26000 |

Hinh 1. Mdt cit ngang cau Sudi Tugng

Céc tham s6 cau nhu sau: mé dun dan héi bé téng
E=3647750.59 T/m?% mdé men quén tinh dam chu J4=0.3762 m#*
dién tich mat cat ngang dam Fs=1.0275 m?; khoi lugng don vi cla
dam pre=2.93 T/m; dam ngang c6 kich thudc 20x100 cm; hé s6 ma
sat trong va ngoai lan lugt la 6=0.027 va f=0.01.

2.2. S0 dé phan tich cdu Suéi Tuong c6 xét dén hé lién két
ngang

Theo phuong ngang cau, cac dam cha dugc lién két véi nhau
théng qua ban mat ciu va cac dam ngang. D€ phan tich dao déng
cGa m6i dam trong ciu Sudi Tugng trén sg d6 phang co6 xét dén
anh huéng cla hé lién két ngang (ban mat cau va dam ngang), tién
hanh quy d8i d6 ctng ctia hé lién két ngang bang cac géi dan héi
dat tai cac vi tri dam ngang (1/4L, 1/2L va 3/4L) nhu Hinh 2. Cac géi
dan hoi ¢ do cing tuong duong vdi dé cing cta hé lién két
ngang.

rﬁ& Kn1 mﬁ ani Knsﬁ nﬁ,

Hinh 2. S¢ do phén tich dao dong cau Sudi tugng c6 xét dén hé lién két ngang

2.3, Thiét Idp mé hinh tuong tdc cdu va xe di déng

Két cdu cau Sudi Tugng dugc phan tich dao déng dudi tac
dung xe tai di dong trong hai truéng hop:

M6 hinh phan tich dao ddng khong xét hé lién két ngang dugc
mo hinh héa nhu Hinh 4.

/ll/l/l/ Fl_‘

O O——0)
| / |

Hinh 4. S¢ d0 phan tich dao dong cau Sudi Tugng
M6 hinh phan tich dao ddng c6 xét hé lién két ngang dugc mé
hinh héa nhu Hinh 5.

,;j;} Kn1 5_ ani Kn3§_ ,.E.,

Hinh 5. S¢ d6 phan tich dao dong cau Sudi Tugng cd xét hé lién két ngang

Cau dugc chia thanh nhiéu phan td, trong trudng hop cé xét
dén hé lién két ngang thi dam dugc chia sao cho cac lién két dt tai
nut. Tuong tac gitta phan t&r dam va xe di ddng dugc mo ta nhu
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Hinh 6. V&i chuyén vi theo phuong ding tai vi tri truc xe thid i la wi.
Hoat tai xe di dong dugc moé phéng thanh cac truc xe, méi truc xe
dugc m6 hinh héa thanh hai khéi luong, méi khéi lugng dugc lién
két vai mot 16 xo va mét lién két gidm chén can. Khéi lugng than xe
va hang héa phan bé 1én truc xe thiti dugc mé hinh héa thong qua
khoi lugng mii, khéi lugng clia truc xe thit i dugc mé hinh hoda
théng qua khéi lugng my; kii va dii lan lugt la d6 cing va d6 giam
chan cén cda nhip xe & truc xe thi i; ka va dai 1an luot 1a d6 ciing va
dd gidm chan can 16p xe & truc xe thuri.

[
@

z le m

d

13

o

>

Hinh 6. M6 hinh tuong téc giira phan tl dam va xe di dong

trong d0: z1;, z2- lan lugt la toa dé tuyét déi ctia khoi lugng m
va mai theo phuong thang dimng so véi géc toa do tai trong tam
cta khéi lugng mii va mai khi hé chua dao déng.

Cac tham s6 co ban clia hoat tai xe Foton 3 truc nhu sau: khéi
lugng truc xe thit 1 1a m11=3.6T, m2:=0.06T; khé&i lugng truc xe thi 2
1a m12=7.2T, m»=0.11T; khéi lugng truc xe thd 3 la m3=7.2T,
mM23=0.11T; khodng cach tu truc 1 dén truc 2 la 3.9m, khoang cach
tUr truc 2 dén truc 3 1a 1.35m; dé cling va dé can cuda nhip xe tuong
Ung vdi cac truc xe 1, 2, 3 nhu sau: ki1=240 T/m, ki2=ki3=520 T/m,
d11=0.7344 Ts/m; d12=d13=0.3672 Ts/m; d6 ciing va d6 can cua l6p
xe tuong Ung véi cac truc xe 1, 2, 3 nhu sau: kn=240 T/m,
k22=k23=380 T/m, d21=0.4 Ts/m, d22=d2= 0.8 Ts/m.

Theo Nguyén Xuan Toan va cac cong sy [5,7] dao déng cua
phan t&r dam chiu tai trong phan bé p(x,zt) c6 xét dén anh hudng
clla ma sat trong va ma sat ngoai nhu sau:

o'w ow Fw  ow
EJ,|—+0 +pF +f—=p(x,z,t
“’[aﬁ aﬁ.a;j PR gty =pnal)

p(x,z,t) = ié(z‘).[—(mh +my, ).g- mh.%],—mz,.%z, S(x-a,) 2

-my.zytd, 2t k2 = dy 2y =k 2y =—myg

_mzrz.z"*'(dh. +d27)'z.z;+(k11 +hy).z,, _dli‘z.h_kll'zlx ="y.8 +d2z"’.Vf+k2r
trong d6: Elg: @6 ciing chéng udn cdia phan ti dam; pra: trong

lugng ctia phan ti dam trén 1 don vi chiéu dai; 6 va B: hé s6 ma sat
trong va hé s6 ma sat ngoai cGa phan ti dam; p(x, z, t) 1a tai trong
phan b6 déu trén dam; & (x-aj) la ham Delta-Dirac; i=1 + N (N la s6

truc, N=3).

1 khi ¢ <t<t+T, L

E(0) - _L

vl

T —
0 khi t<t, va t>t+T oy 3)
Phuong trinh (1) sau khi bién d6i vé dang ma tran theo phuong
phap phan t&r hiru han (PTHH) ctia phan t&r dam dugc viét nhu sau :

Mo+ cafe k. la=1r) @
trong dé: M., Ce, Ke: 1an lugt la ma tran khéi lugng, ma tran can,
ma tran do cing hén hgp; {q} {q}, {q}, {f} Lan lugt la vécto gia
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t6c, van té¢, chuyén vi va luc tuong tac. Cac ky hiéu con lai va chi
tiét c6 thé xem trong céc tai liéu [5,7].

Ap dung thuat toan cta phuong phap PTHH dé thiét lap
phuong trinh dao déng cho toan hé théng cau-xe va giai bang
phucng phap Runge-Kutta ta sé thu dugc chuyén vi tuong (ing tai
cac nut cta két cau dam.

3. KET QUA PHAN TiCH DAO DONG CUA DAM BIEN

Ap dung phuong phap don bdy dé xac dinh HSPBN cho dam
bién theo TCVN 11823:2017 [12]. HSPBN cuia dam bién Cau Sudi
Tugng dugc xac dinh la 0.681.

Ap dung phan tich dao déng cia dam chiu tai trong xe di ddng
vGi van t6c lan lugt la 5m/s, 10m/s va 15m/s tuong Ung véi 3
trudng hop nhu sau:

a) Khong xét lién két dan héi véi HSPBN=1.

b) Khéng xét lién két dan héi véi HSPBN=0.681

c) Co xétlién két dan hoi véi HSPBN=1.

Cac két qua phan tich dao dong clia chuyén vi thdng ding (Uy)
dugc thé hién trén cac hinh vé tai cac vi tri 1/4L,1/2L va 3/4L tuang
Ung v@i cac nut 2,3 va 4.

3.1. Truong hop v=5m/s

Hinh 7. Chuyén vi dong tai nit 2 Hinh 8. Chuyén vi dong tai nit 3

Couaybin v Uiy fmem}

Tretmg hey

Hinh 9. Chuyén vi dong tai nit 4
3.2. Truong hop v=10m/s

N 25 g ey

Hinh 10. Chuyén vi dong tai niit 2 Hinh 11. Chuyén vi dong tai nit 3

Chuyde] Udy mm)

Trrémg hap o

Thin glania)

Hinh 12. Chuyén vi dong tai nit 4
3.3. Truong hop v=15m/s

Hinh 13. Chuyén vi dong tai nit 2 Hinh 14. Chuyén vi dong tai nit 3
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4, KET LUAN
Bai bao trinh bay két qua phan tich dao déng clia két cau cau

£ AY4& dam chiu hoat tai xe di déng trong trudng hgp khong xét va cé xét
3 dén d6 cung cta hé lién két ngang thong qua cac goi dan hoi
tuong duong. Két qua nghién ctu cho thay dao dong ctia dam
5 - trong trudng hop khéng xét hé lién két ngang I6n hon trudng hop
Truéng hop e c6 xét hé lién két ngang 1én téi 74.96%. Trong trudng hgp khéng
Taingantn T v xét dén dé ciing cha hé lién két ngang nhung c6 xét dén HSPBN
Hinh 15. Chuyén vi dong tai nit 4 cho két qua tuong d6i phu hgp véi trudng hgp c6 xét hé lién két
3.4. Két quad phan tich so sdnh theo cdc trudng hop: ngang va c6 chénh léch I6n nhat la 25.99%. Véi yéu cau vé do
Bang 2. K&t qua so sanh hai trudng hop c va b khiv=5m/s chinh xac cao hon can xem xét dén dé cing cla lién két ngang
K&t qua phan tich dao déng  Chuyén vi dong Ién nhat (mm) trong mo hinh tinh toan. Trudng hop gan ding c6 tlhé"ép dung
dam bién Nt 2 Nt 3 Nt 4 I_!SPB,N de glam khéi lugng va do phurc tap trong qué trinh phan
tich tinh toan.
Trudng hop ¢ 1.684 2.421 1.715

Trudng hop b 1.947 2.782 1.966 TAILIEU THAM KHAO
Chénh léch (%) 15.62 14.91 14.64 [1]Willis, R. The effect produced by causing weights to travel over elastic bars. Report
Bang 3. K&t qua so sanh hai trudng hap c va b khiv=10m/s of the commissioners appointed to inquire into the application of iron to railway structures,

Appendix B, Stationery office, London, England (1849).

&t qua phan ti 0 Chuyén vj dong I6n nhat
Két qua phan tich dao dong uyen vi dong Ion nhat (mm) [2]Nguyen Van Khang, Nguyen Minh Phuong, “Transverse vibration of continuous

dam bién Nut 2 Nut 3 Nut 4 beam on rigid and elastic supports under the action of moving bodies”. Technische
Trudng hop ¢ 2.054 2.798 1.936 Mechanik 22, Heft 4 (2002), pp. 306-316, Magdeburg.

Truong hop b 2.005 2.854 1.977 [3INguyen Van Khang, Nguyen Phong Dien, Nguyen Thi Van Huong, “Transverse
Chénh léch (%) 239 2.00 2.12 vibrations of prestressed beams on rigid supports under the action of moving hodies”.

Bang 4. K&t qua so sanh hai trudng hop c va b khi v =15m/s Archive of Applied Mechanics 79(2009), pp.939-953, Springer.

[4]Dietz Stefan, Hippmann Gerhard, Schupp Gunter, "Interaction of Vehicles and

K&t qua phan tich dao dong  Chuyén vi dong I6n nhat (mm) Flexible Tracks by Co-Simulation of Multibody Vehicle Systems and Finite Element Track

dam bién Nut 2 Nut 3 Nut 4 Models". Vehicle System Dynamics, Supplement, Vol. 37(2002), p372,13p.
Trudng hop ¢ 1.685 2.819 2.047 [5]T. Nguyen-Xuan, Y. Kuriyama, T. Nguyen-Duy,“Analysis of Dynamic Impact Factors
Trudng hop b 2123 2.903 2.084 of Bridge Due to Moving Vehicles Using Finite Element Method”. Lecture Notes in

Mechanical Engineering. Springer, pp.1105-1119. (2018).

Chentm lech (%) " " ,25'?9 2:98 - 1.81 [6]Geert Lombaert and Joel P. Conte, “Random vibration analysis of Dynamic Vehicle-
Bang 5. K€t qud so sanh hai truong hop ¢ va a khi v=5m/s Bridge interaction due to Road Unevenness”. Journal of Engineering Mechanics (2012).

Két qua phan tich dao dong  Chuyén vj dong I6n nhét (mm) 138:816-825.

dam bién NGt 2 Nut 3 Nut 4 [7]Xuan-Toan Nguyen, Duy-Thao Nguyen, Van-Duc Tran and Thi-Kim-Loan Nguyen,

“Effects of Random Road Roughnesson Dynamic Impact Factor of Cable-Stayed Bridge

i:;g:g EZE; lgg; ;g; ;;;i ?;J(;);i()ted to Moving Vehicle”. Lecture Notes in Civil Engineering, Springer pp.147-156
Chénh léch (%) 62.53 58.28 56.97 [8]Toan Nguyen-Xuan, Cong-Thuat Dang, Loan Nguyen-Thi-Kim and Thao Nguyen-

Bang 6. Két qua so sanh hai trudng hop c va a khi v=10m/s Duy, “Dynamic Impact Factor Analysis of the Prestressed Reinforced Concrete Girder
K&t quéa phan tich dao ddng  Chuyén vi déng I&n nhat (mm) Bridges Subjected to Random Vehicle Load”. Mechanisms and Machine Science, Springer,
dam bién Nt 2 Nt 3 Nat4  PP764774Q0). o

- [9]1Toan Nguyen-Xuan, Cong-Thuat Dang, Loan Nguyen-Thi-Kim and Thao Nguyen-
Truong hop ¢ 2.054 2.798 1.936 Duy, “Application of Finite Element Methodto Analyze the Vibration and Dynamic Impact
Trudng hop a 2.871 4114 3.013 Factor of Displacement in |-Girder Bridge with Link Slab Due to Random Vehicle Load”.
Chénh léch (%) 39.78 47.03 55.63 Mechanisms and Machine Science, Springer, pp. 814-824 (2021).

Bang 7. K&t qua so sanh hai trudng hgp c va a khi v=15m/s [10] A. Aloisio and R. Alaggio, “Probabilistic Comparative Analysis of Vehicle—Bridge

Interaction Models for Predicting Bridge Response under Moving Vehicles”, J. Eng. Mech.,

Két qua phan tich dao d6 Chuyén vi déng 16n nhat (mm
=t qua phdn fich aao dong 4 1aeng ( ) vol. 150, no. 3, 2023.

dam bién Nut 2 Nut 3 Nut 4 [11] AASHTO., LRFD bridge design specifications, Washington, DC, 2012.
Trudng hop ¢ 1.685 2.819 2.047 [12] Tiéu chudn quéc gia TCVN 11823:2017 vé Thiét ké cau duding bd, 2017.
Trudng hop a 2.948 4.272 3.091

Chénh léch (%) 74.96 51.54 51.00

Trong pham vi nghién ctiu cho thay: Két qua phan tich trong
trudng hop co xét lién két dan hoi ¢) tuong déi phu hgp véi két
qua phan tich trong trudng hgp khéng xét lién két dan héi véi
HSPBN=0.681 b). Chénh I&ch I6n nhat vé chuyén vi cla hai trudng
hgp nay la 25.99%. Két qua phan tich trong trudng hgp cé xét lién
két dan héi c) gidm dang ké so vdi két qua phan tich trong trudng
hgp khong xét lién két dan hoi véi HSPBN=1 a). Chénh léch 16n
nhat vé chuyén vi ctia hai trudng hgp nay la 74.96%.
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TGM TAT

Hién nay tinh trang nhiéu du &n trong diém dai van lam tang
tong mirc dédu tu, kéo dai thai gian thec hign, phai diéu chinh du
an nhiéu |an duge phan anh trong nhigu bai bao va trén cac
phuong tién thang tin dang dién ra ngay mat nhiéu hon. Tai
nhiéu tinh, thanh céc dy &n ddu tw cong phai diéu chinh, giai
ngan van cham, chét lvgng cong trinh, higu qué dau tu chua
d&m béo can kha phd bign. Van dé da dugc dva ra trong cac
cudc hop giita cac Ba, nganh va dia phueng, trong da giai doan
chudn bj dv an 1a mat trong nhitng nguyén nhan dén dén tinh
trang da néu & trén cdn phai sem khac phuc va co giai phap
chan chinh, cac du &n tai Ban (LDA thi x& Tan Chau, tinh An
biang ciing co mat vai du &n. Bai bao phan tich thyc trang vé
cang tac chudn bj cia cac du an tai Ban (LDA thi x& Tan Chau,
tinh An Giang sé giap danh gig dugc tinh hinh thye trang dang
dién ra, tir do |am co si dia ra cac phuong phap quan Iy du an
higu qua hon ngay tir khéu ddu vao dam bao du an thanh cang
vé chat lrgng va tién da, ca thé chi ra nhiing diém y&u trong
quy trinh hién tai va dé xut cac cai tién cén thigt, giip nang
cao hiu qué cang vigc.

Tir khaa: D &n; ddu tr céng; giai doan chuén bj déu tw; quén Iy du
an; hiéu qua cang viéc.

ABSTRACT

The current status of numerous key projects, characterised by rising
capital, escalating total investments, extended implementation
timelines, and frequent adjustments, is increasingly highlighted in
various articles and media outlets. In numerous provinces and cities,
public investment projects require adjustments, capital disbursement is
slow, and the quality of construction along with investment efficiency
remains uncertain, which is still rather prevalent. The issue has been
discussed in meetings among ministries and localities, highlighting that
the project preparation stage is a contributing factor to the current
situation that requires immediate attention and solutions for
rectification. Additionally, there are several projects under the
management board of Tan Chau town, An Giang province. The article
examines the current state of project preparation at the Tan Chau town
project management board in An Giang province. This analysis aims to
evaluate the existing situation, offering a foundation for suggesting
more effective project management approaches from the outset to
guarantee success in terms of quality and timelines. Additionally, it
identifies weaknesses in the current process and recommends
essential improvements to enhance work efficiency.

Keywords: Project; public investment; preparation stage; project
management; work efficiency.

1.DAT VAN DE

Quan ly du &an dau tu xay dung la mét linh vuc quan ly day phic
tap, da dang va nhay cdm. K& tl khi x4c dinh chd truong dau tu, chudn
bi dau tu, ra quyét dinh dau tu cho dén khi két thic xay dung dua dy
an vao khai thac sir dung, ¢ rat nhiéu yéu t6 c6 thé tac dong truc tiép
hay gian ti€p dén du an, nhiéu du an da khong thanh cong khi khéng
thé dat dugc muc tiéu du an trong khoang thai gian, chi phi cho phép
va chat lugng dugc yéu cau nhu: quan ly tién dé va chat luong, quan ly
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clia cac chu dau tu, nang luc clia cac bén tham gia,... qua trinh thuc
hién thudng kéo dai, doi hdi su tham gia va phoi hgp chic ché cda
nhiéu cha thé. Do vay, tinh trang nhiéu du an trong diém doi von lam
tang téng muic dau tu, kéo dai thdi gian thuc hién, phai diéu chinh du
an nhiéu lan dugc phan anh trong nhiéu bai bao va trén cac phuong
tién thong tin dang dién ra ngay mét nhiéu hon. Tai nhiéu tinh, thanh
cac du an dau tu cdng phai diéu chinh, gidi ngan vén cham, chat luong
c6ng trinh, hiéu qua dau tu chua dam bao con kha phé bién. Van dé
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da dugc dua ra trong cac cudc hop gilta cac B, nganh va dia phuong,
trong d6 giai doan chudn bi du an la mét trong nhing nguyén nhan
dan dén tinh trang da néu & trén can phai sém khac phuc va cé giai
phép chan chinh. Nghién ctiu vé céng tac chuan bi du an sé gilp dua
ra cac phuong phap quén ly du an hiéu quéa hon ngay tir khau dau vao
dam béo du an thanh cong vé chat lugng va tién do, co thé chi ra
nhiing diém yéu trong quy trinh hién tai va dé xuat cac cai tién can
thiét, giip nang cao hiéu qua cong viéc.

2.NOIDUNG

2.1.T6ng quan nghién ctiu

Nghién ctiu [1] da kiém tra viéc thuc hién cac giai doan chuan bi
trudc du an va thuc hién thiét k& cho cac du an nha & cda khu dan cu.
Nhém tac gid [2] da chi ra thi€u mot ké hoach chudn bi du an cac yéu
16 sé lam tang thdi gian thuc hién du an, tang chi phi va tang cac tac
dong tiéu cuc khac dén du an. Bai viét [3] danh gia viéc quan ly rdi ro
trong giai doan chuan bi du an va dé xuat giai phap tang cudng quén
ly du an d6i véi cac ban khu vuc. Nghién cdu [4] nhom tac gia tap
trung phan tich cac nhan té rai ro anh hudng truc tiép dén tién do va
chi phi trong giai doan chudn bi du an déi véi cac du én nha cao tang.

Bai viét [5] dé cap dén nhiing rdi ro c6 thé xdy ra trong cac giai
doan clia du an dau tu xay dung, tir dé rat ra nhiing van dé ton tai
trong quan ly rdi ro dy an dau tu xay dung. Dé tai “Nang cao chat
lugng tu van thiét ké tai Cong ty CP Tu van thiét ké cong nghiép va
dan dung - IDCo” tai Truong Pai hoc Thuy Lai [6]. Bai bao “Thuc trang
cong tac thdm dinh thiét k€ du toan cac cong trinh thuy Igi trén dia
ban tinh Bong Théap” [71. Bai bao “M6t sé giai phap nang cao nang luc
c6ng tac tham dinh thiét ké du toan cac cong trinh thuy loi” [8]. Bai
bdo “Néng cao nang luc quan ly du &n dau tu cac cong trinh giao
thong tai Viét Nam” [9].

Nghién ctiu [10] da kiém tra viéc thuc hién cac giai doan chuan bi
trudc du an va thuc hién thiét ké cho cac du an nha & cdia khu dan cu.
Nhom tac gid st dung phuong phdp danh gia chuyén gia, phuong
phap s6 va phuong phap mé hinh toan hoc. Két qua xéac dinh ¢ 29
yéu t6 &nh hudng dén thai gian chuan bi dau tu. Nhém tac gid [11] da
thuc hién mét cudc khao sat bang bang cau héi va nhan duoc 84 cau
tra |0i dé€ xac dinh va danh gia tac déng cla cac yéu t6 gay anh hudng
dén thai gian thuc hién cac du an BTXD. Nghién ctu da chi ra rang
thi€u mét ké hoach chudn bi du an céc yéu t6 sé lam tang thdi gian
thuc hién du an, tang chi phi va tdng cac tac dong tiéu cuc khac dén
du an. G nghién ctiu [12] da nghién ctiu cac yéu t6 anh huéng dén thoi
gian xay dung cac du an nha &. Phan tich bang 03 phuong phap nhu:
phuong phéap héi quy tuyén tinh, phuong phap CHAID va phuong
phap CART. K&t qua phan tich cho thay mét s6 yéu té anh hudng theo
tling phuong phap ¢6 tac déng dén thdi gian chuan bi cta du én.
Nhiing phat hién clia nghién ctiu nay sé déng gop tinh toédn thaoi gian
xay dung hop ly cho cac du an nha & trong giai doan chuén bi dau
thau.

Nghién ctu [13] thuc hién thu thap di liéu va phan tich bang ky
thuat théng ké mo ta xem xét qua trinh chudn bi du &n trong khuén
khé PPP. Nghién cuu [14] dua ra khung phan tich téng quat, trong d6
cac yéu t6 tac dong l1én thanh cong clia quan tri du an dugc phan
thanh cac nhém chinh: (1) Nhém yéu té lién quan dén giam déc du én;
(2) Nném yéu té lién quan dén thanh vién quan tri du an; (3) Nhém yéu
t6 bén ngoai; (4) Nhom yéu té bén trong; (5) Nhdém yéu t6 lién quan
dén dac thu dy an. Cac yéu t6 nay tac dong lén két qua cudi cung la
thanh cong ctia du an va tac dong qua lai lan nhau.

Nghién ctiu [15] da phan tich cac chi s6 truyén thong dua trén du
an, yéu té hiéu qua trong cac bén lién quan. K&t qua clng cho thay cac
dac diém lién quan dén quan ly, nguén luc du an va muc tiéu du an 1a
nhimg chi s& hiéu qua nhat cho chat lugng truyén théng ndi bo.

Nghién ctu [16] phan tich rdi ro trong giai doan nghién ctu kha
thi. K&t qua nghién cttu da chi ra 8 nhém yéu té rai ro chinh bao gém:
RUi ro kinh doanh, marketing; Rui ro ky thudt, cong nghé; Rui ro chinh
tri; Rui ro vé quy dinh, chinh sach; Rui ro van hoa xa hoi; Rui ro moi
trudng va khéng gian quy hoach; RUi ro tai chinh; Rui ro kinh té. Két
qua nghién ctiu, xép hang hang dau la cac bién rdi ro c6 méi quan hé
Vi khia canh kinh té va tai chinh.

TU cac nghién cuu trén cho thdy cong tac chudn bi dau tu kha
phong pht nhung cac tac gid mdi phan tich cac dy an s dung céac
nguén vén khéac ngoai dau tu tir ngan sach nha nudc, chua phan tich
nghién ctu nhiéu vao cac van dé trong cong tac chuan bi dau tu clia
du an st dung nguén vén dau tu céng thuc hién tai dia phuong thi xa
Tan Chau va cac cong tac thudc qud trinh chuin bi dau tu nhu: cong
tac khao sat, thiét k&, cong tac tham tra, cong tac tham dinh phé duyét
du an. Do d6, phan tich thuc trang céng tac chun bi dau tu cac du an
trén dia ban thi xa Tan Chau, tinh An Giang la thuc su can thiét.

2.2. Phén tich thuc trang céng tdc quan ly du dn dau tu'tai Ban QLDA
dau tuxdy dung khu vuc thixa Tan Chdu

2.2.1.Van ban phap luat va chinh sach phap ly

Coéng tac chudn bj dau tu la cong viéc thuc hién dau tién, dong vai
trd quyét dinh cho chat lugng va tién do thuc hién du an. Cu thé nhu
van ban hudng dan xac dinh chu dau tu khi Luat dau tu cong duoc thi
hanh phai trén 3 thang sau thi méi dugc hudng dan nén don vi diéu
hanh duy én phai thay déi toan bé hé so va trinh lai céc budc thu tuc tir
dau vai nguyén nhan don vi thuc hién chua dugc giao nhiém vu cht
dau tulam anh hudng dén tién do chuin bi dau tu[17].

Tiép theo la van ban hudng dan vé xay dung mo hinh trung tam
van hod thé thao cac x4, khi ban hanh con chua kip véi tién d6 thuc
hién ké hoach trung han giai doan 2021-2025. Cac trung tam nay can
phai c6 chu truong dau tu dé 1ap k& hoach danh muc trung han nhung
chua c6 mé hinh mau nén khéng c6 co s& dé xac dinh quy mé dau tu
va khai toan chi phi du an dan dén tinh trang danh muc du an c6 téng
muic dau tu khong chinh xac va sai thiét k& mé hinh mau phai lap hé
sc lai tir dau [18].

Dai véi cac van ban quy pham phap luat gilra TCVN va cac théng
tu chua co su thdng nhat can phai c6 thém van ban théng nhat nhu
trudng hop van ban huéng dan cda dia phuong tinh An Giang vé
théng nhét gitta TCVN va Théng tu sé 13/2020/TT-BGDDT va thong tu
s8 14/2020/TT-BGDBT clia B6 GD&BT hudng dan tiéu chuan co s& vat
chat cac trudng hoc trén dia ban cla tinh, mac du da nhanh chéng
huéng dan va théng nhat dé cac don vi lién quan trién khai thuc hién
nhung ciing sau thdi gian dai mdi dugc trién khai 4p dung gay tinh
trang phai thay déi quy mo thiét k& va tham chi c6 du an chi phi dau tu
vugt khai toan ban dau [19].

2.2.2.Quan ly ctia cht dau tu

Giai doan thuc hién ké hoach trung han 2016-2020, chi dau tu
phan céng nhiém vu can bd quan ly hd so theo phan doan nhu sau:
tap trung tat ca nhan sy hién c6 di khao sat tat ca cac céng trinh cling
V@i tu van lam co s& lap CTDT. Sau thdi gian trién khai thuc hién phan
cdéng nhu trén thi xay ra tinh trang: c6ng tac ban dau la khao sat lap
cht truong dau tu khong ai la ngudi phu trach chinh, qua trinh khao
sat ti€n hanh sa sai, khéng tap trung, khéng danh gia hét cac diéu kién
xung quanh cuia dy an, khi phé duyét cha truong dau tu gia trj thap
hon thuc t€ do thi€u x6t nhiéu hang muc can thiét va muc tiéu cta du
an cing khéng con phu hop véi diéu kién thuc té cda céng trinh cu
thé nhu cong trinh Tru s& UBND xa Z dugc phé duyét chu truong véi
téng muc dau tu rat thap so véi yéu cau; viéc phan cong 01 ngudi chiu
trach nhiém lap, trinh thdm dinh chi truong dau tu thi phu trach qua
nhiéu céng trinh cling ldc va khéng thé kiém soat hét tat ca cac yéu té
thuc té€ clia du an, cht dau tu ciing tir d6 ch quan chi dua vao sé liéu
clia don vi tu van gay ra tinh trang thdm dinh va phé duyét thiéu sét
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nhiéu chi phi va khéng phu hop véi thuc té, cu thé nhu du an Trung
tam hoc tap cong dong xa Z phai thuc hién diéu chinh du an nhiéu lan;
Tiép theo la phan cdng 01 ngudi khac phu trach cong tac lap, phé
duyét hé so chuan bj dau tu thi giai doan nay trai qua nhiéu budc nhu:
1ap du an dau tu, thdm tra thiét ké - du toan, thdm dinh, phé duyét du
an, cac cdng viéc nay doi hoi rat nhiéu thai gian, ngudi tham gia phai
€6 nang luc, kinh nghiém, chuyén nganh phu hgp va phai c6 nhiéu
ngudi d@m nhan. Tuy nhién viéc phan cdng nhu trén chua phl hgp vai
yéu cau clia nhiém vu dat ra da gay ra tinh trang ho so bi sai sét trong
khau quan ly, dién hinh 1a du an Trudng mam non Z (diém chinh) phai
diéu chinh chu truong dau tu va diéu chinh du an nhiéu lan. Déi véi
giai doan thuc hién ké hoach trung han nay, viéc phan cong méi ngudi
phu trach mét khau ctia du an sé gay ra tinh trang ca nhan chi biét
cdng viéc cla riéng minh, khong bam sat va ndm bat diéu kién thuc té
cla cong trinh trong khi yéu cau nhat thiét phai c6 ngudi nam bat
cdng viéc xuyén sudt tir khi thuc hién khao sat lap cha truong dau tu
dén khi phé duyét du an. Nhu vay, tir cac trudng hgp cu thé nhu trén
6 thé nhan thdy su phan céng gitta cac bo phan va ca nhan phu trach
chua ré rang, chdng chéo trong quan ly.

Dén giai doan thuc hién ké hoach trung han 2021-2025, cha dau
tu khac phuc tinh trang phan cong céng viéc nhu trén. Nhung sau thoi
gian thuc hién van con céc tén tai trong cong tac chudn bi dau tu xay
dung céng trinh nhu: du an Trudng mau gido K diém phu (Phu Quy)
can bd quan ly khéng kiém tra ky luéng hé so du &n trudc khi trinh
thdm dinh dan dén hé sc c6 nhiéu sai s6t so vdi thuc té€ phai diéu
chinh hé sa va trinh thdm dinh lai nhiéu 1an; Du 4n Chuong trinh nudc
sach vé sinh moi trudng la du an dau tu xay dung nha vé sinh tai cac
diém trudng hoc cé chi truang phan bé vén dugc chia lam 03 nguén
von nhu: von tinh thuc hién xay mdi, von thi xa thuc hién cai tao, vén
xa hoi hod dau tu hé théng nudc sach nhung can bé diéu hanh du an
khéng kiém tra va xem xét ky ho so trudc khi trinh phé duyét du an ma
cho rang hang muc dau tu chung cac ngudn von noéi trén nén hé so
khéng dugc thdm dinh dung véi chi truong ban dau va phai mat mot
khoan thdi gian rat 1au dé diéu chinh hé s du an va trinh tham dinh lai
du an dau tu.

2.2.3.Néng lyc cd nhan tham gia

Nang luc ca cac ca nhan tham gia trong céng tac chudn bi dau tu
du an hién nay chua dugc quan tam, quy dinh con chua dugc ré rang
va nang luc chua dung chuyén nganh hay chua phu hgp quy mé du
an tir d6 c6 nhiéu vudng mac, ton tai dugc Iap dilap lai va ¢ xu hudng
ti€p dién. Cu thé nhu Trudng ti€u hoc V diém chinh (8p 2) Ia cdng trinh
dan dung c6 quy mé dau tu nhiéu hang muc phtc tap nhung b6 tri
ngudi c6 chuyén nganh giao thong thuc hién tu van thiét ké diéu nay
gdy nén tinh trang du an dugc lap nhung sé ¢ nhiéu bat cap sai sot vé
sau khi trién khai tham tra, thdm dinh sé cham tré thdi gian do chinh
stia thay d6i b sung nhiéu 1an va khi thi cdng cong trinh sé phai xt ly
ky thuat va phat sinh cac chi phi. Ti phan tich trén cho thay, viéc bo tri
ca nhan tham gia phu hop véi quy mé dy an va cé chuyén nganh phu
hop véi du an quyét dinh cho su thanh cong clia cong tac chudn bi
dau tu.

Tiép theo céng tac khéo sat thuc té céng trinh va ndm ré tinh hinh
thuc t€ cla coéng trinh clng rat quan trong, cu thé nhu Trudng Tiéu
hoc Y la diém trudng luu théng phai qua ciu gé c6 tai trong nhd, don
vi tu van thiét ké lai tu van st dung coc BTDUL, khi thi cong phai van
chuyén cac vat tu, thiét bi c6 tai trong 16n nén phuong an nay khéng
thé thuc hién phai sang phuong an méng khac lam mat nhiéu thoi
gian clia cac bén khi phai trinh thdm dinh diéu chinh lai du &n va cac
thd tuc phat sinh khi d3 trién khai thi cong.

Céng tac tham tra van con c6 khéi lugng thira thiéu khi da giao thau
va trién khai thi cong nhu Dy an nha thi ddu thé thao thj xa Tan Chau c6
khéi lugng thiia thi€u trén 01 ty VND, du an Tru s& UBND thi xa Tan Chau
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€6 khéi lugng thura thi€u la trén 375 triéu VND viéc nay dan dén phat
sinh cac thd tuc thdm dinh, phé duyét du toan bé sung gay mat thai
gian clia cic bén lién quan. Can bd thdm dinh vdi diéu kién hién nay chi
dua vao hé so cla tu van 1ap va két qud thadm tra dé tién hanh thuc hién
tham dinh, khéng ném bit dugc nhing diéu kién thuc té clia cdng trinh
va cac yéu t6 anh hudng xung quanh cong trinh. Diéu nay gay ra tinh
trang chung ctia cac du an la két qua thdm dinh va phé duyét du an
chua dat dugc chat lugng va cong tac thuc hién diéu chinh dy an van
con tiép dién véi nhiéu nguyén nhan khac nhau.

2.2.4. Su pho6i hop cla cac bén lién quan

Cong tac khao sat dia hinh, dia chat la cong tac rat quan trong cta
mot du an, hién nay dac biét la cong tac khao sét dia chat cta don vi tu
van mat du cac bén ¢ thuc hién theo quy trinh gidam sat khao sat va
béo cdo khao sét, nhung két qué khéo sét cling con phu thuéc nhiéu
vao dao duic nghé nghiép ctia don vi thi nghiém, mét phan nia con ¢
nguyén nhan do cac yéu té khach quan tur vi tri du an co dia chat phtic
tap cling dan dén cac trudng hap nhu du an Trudng THCS P ¢c6 b tri
khoan 02 hé khoan va tinh toan thoa cac diéu kién nhung khi thi céng
van phat sinh tang dén 7m chiéu dai coc, hay du an Trudng mau gido L
diém chinh thi lai gidm 3m chi€u dai coc. Sau cung dy an van phai
thuc hién budc 1ap thdm dinh va phé duyét diéu chinh du an dau tu.

Cac s6 liéu va tai liéu ctia don vi tu van khao sat thiét ké thuc hién
1a cac dt lieu va co s& quan trong dé thuc hién cac budc ti€p theo cla
cbng tac chudn bj dau tu xay dung céng trinh, nhung con nhiéu
trudng hgp sai sét van dién ra va chua thé khic phuc, cu thé nhu:
Trudng Tiéu hoc L diém phu (Vinh Thanh 1) khi da bé qua budc xac
dinh nguén goc dat co dién tich 2.499 m? la dat hién hiiu cha trudng,
dan dén viéc do dac sai dién tich ngoai du an la 771 m? la dat clia cong
trinh lan can do dac thanh dién tich 3.270 m? la dién tich cGa dy an
trinh phé duyét gay ra tinh trang dién tich du an sai so vdi thuc té nén
phai diéu chinh hé sa nhiéu Ian khi trién khai thuc hién du an.

Hinh 1. Thé hién dién tich cta Truding Tiéu hoc L diém phu (Vinh Thanh 1) do nha thau tu
vén do dac sai dién tich

Hinh 2. Thé hién dién tich ctia Truding Tiéu hoc P diém phu (Phd Binh) do don vi tuvén lap
sai ban vé

Qua thdi gian trién khai cong tac chuan bi dau tu tai dia phuong
thi xa Tan Chau, tac gia ghi nhan dugc mét s6 trudng hop nhu: don vi
tu van thiét k€ tham gia cong tac chuan bi dau tu chua thuc su cha
déng trong thuc hién nhiém vy, con chd va phu thudc vao chu dau tu
nhu viéc x( Iy phét sinh hang muc c6ng hang rao do cong tac khao sat
thiét ké sai s6t trong tinh toan khéi lugng ctia Trudng tiéu hoc P diém
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phu (Phu Binh); Du an Trudng ti€u hoc P diém chinh (Phu Yén) do trao
déi théng tin qua mang nén cac bén khong ré rang trong khau khao
sat ranh dat véi dia phuong dan dén khi thiét ké tring 1ap véi ranh dat
cta hé dan xung quanh nén dy an phai thuc hién diéu chinh.

Cac bén cling can phéi hgp trong viéc tinh toan, bo tri du toan
kinh phi phu hgp véi 16 trinh thuc hién du an nhu: du an Trudng tiéu
hoc Y bé tri 15 ty VND va Trudng tiéu hoc W bé tri 12 ty VND vao thdi
diém ca 02 dy an nay mdi vira dugc phé duyét du an, chua trién khai
budc thiét ké du toan, thdi gian 1ap hé so thiét ké va tham tra tham
dinh phé duyét khéng da dam bao diéu kién trién khai thi cong va giai
ngan dung tién dé trong ndm nén du an sau khi da thi céng hoan
thanh van phai thuc hién diéu chinh, trinh thdm dinh va phé duyét
diéu chinh du an chi vai ndi dung dé bé tri vén doi ting can thiét dé
hoan thanh quyét toan cong trinh, gdy mat thai gian cho cac bén.

2.2.5.Cac &nh hudng khac dén cong tac chuan bi dau tu

Céng tac chuan bi dau tu la cdng tac ngoai nghiép bén ngoai vira
¢6 cOng tac ndi nghiép tai don vi. Do dé, cac anh hudng tur yéu t6 bén
ngoai nhu dich bénh, thién tai cling la yéu t6 anh hudng dén tién do
clia cdng tac chudn bi dau tu, dat biét la thai diém dich bénh Covid -
19 yéu ciu cac du an phai dugc trién khai khao sét, 1ap, tham dinh va
phé duyét cha truong dau tu theo ké hoach dé ra nhung viéc di lai gap
nhiéu kho khan, trao d6i thong tin va lam viéc gilia cac bén lién quan
phai mat rat nhiéu thai gian, cu thé 1a cac du dn néng thén mai xa vV
phai trinh hé so thdm dinh chu truong dau tu rat nhiéu lan.

Du &n Tram y té€ xa P b6 tri vén khéng pht hop véi quy mé thuc té
clia dy an, cu thé 1a ngudn vén téng dugc trai déu cho cac cong trinh y
t& mobi cong trinh khodn 2 ty VND. Tuy nhién, thuc té khéi nha lam viéc
tram y té nay da xay dung nhiéu nam, hién trang xuéng cap tram
trong va dién tich khong dam bao theo tiéu chudn hién hanh, trang
thiét bi va hé théng xt ly chat thai y té khéng dam bao quy dinh
nhung vén bé tri chi 2 ty VND khdng du véi nhu cau nén chu dau tu
phai trinh thdm dinh va phé duyét chd truong dau tu véi quy mo theo
6 vén dugc phan bé.

Chi phi thiét bi cling la thanh phan chi phi trong quyét dinh du an
dugc duyét, tuy nhién khi lap danh muc thiét bi cac quy dinh hién nay
con thiéu nhiéu chling loai thiét bi khéng cé trong danh muc hodc gia
céc loai vat tu vat liéu thap so vdi gia thi trudng do d6 khi trién khai cac
cbng viéc nay thi vuat chi phi du an duogc duyét nén phai tham dinh
phé duyét lai du an va tinh todn bé sung vén cho phu hgp thi méi
trién khai dugc cac cong viéc tiép theo, cu thé nhu du an Trudng tiéu
hoc V diém chinh (&p 2), Tram y té xa P.

Khi phé duyét CTDT va phé duyét du an dau tu, cd quan ¢ thdm
quyén cling con phu thudc vao yéu té nguén vén phan bé; hay la dua
vao két quéa tham dinh dan dén mot sé du an phé duyét CTDT chua
dam bao phu hgp gilta TMDT va quy mé dau tu nhu dy én Trudng
THCS T va Trudng THCS P, gdy ra tinh trang du an dau tu duoc 1ap ¢
TMBT chénh léch so véi chi phi thuc t& néu duoc phé duyét khi dén
giai doan thuc hién thi du toan khéng phu hop véi khéi lugng thuc té
cling sé phai thuc hién lai budc ban dau. Pay la cong viéc khéng nén
thuc hién khi phé duyét du an mang tinh hinh thic khi da biét dugc
sau khi phé duyét phai diéu chinh du an.

Toém lai, qua phan tich cdc nhdm nhan t6 phan anh thuc trang
cong tac chuan bj dau tu tai cac tai Tan Chau, An Giang cho thdy cac
yéu t6 anh hudng dén cong tac chuan bi dau tu du xuat phat tu
nguyén nhan nao cling can cé giai phap khac phuc cac tinh trang néu
trén va tur dé tim ra bién phap nang cao chat lugng céng tac CBDT tai
dia phuong Tan Chau, An Giang trong thdi gian téi.

3.KET LUAN
Cong tac quan ly du &n that su can thiét cho mot du én dau tu xay
dung, d3c biét |a giai doan chuan bi dau tu du an la khau quan trong

dau tién quyét dinh cho su thanh cong clia mét du an ca vé mat chat
luong hé so va tién do thuc hién. Chat lugng céng tac chuén bi dau tu
dugc thuc hién theo cach thuan chiéu theo cac buéc tir qua trinh khao
st va thiét ké xay dung, tham tra thiét ké xay dung, thdm dinh, quyét
dinh du &n dén khi trién khai thi cong khéng phai 1ap lai cac budc nhu
trén va khong anh hudng dén qua trinh thuc hién dau tu thi cong tac
chudn bi dau tu dat chat lugng. Bai viét danh gia dugc thuc trang cong
tac chuan bi du an tai dia phuong thi xa Tan Chau, qua d6 lam co s&
cho nhiing nghién ctu sau, tim ra dugc cac yéu t6 anh hudng dén
c6ng tac chuan bi d6i véi du an dau tu xay dung va cé cac gidi phap dé
du &n hiéu qua hon ngay tr khau dau vao gidp nang cao chat luong
cong viéc diéu hanh du an dat yéu cau trong thai gian tdi.
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TGM TAT

(luan Iy hop déng dang vai tro then chét cho sy thanh cang cia du
an. Bao gom toan b vang dai du an, tir [ap k& hoach, thigt ke, mua
sém, xay dung dén khi nghigm thu va ban giao. Trén thyc té, ca rét
nhiéu sai sot trong qué trinh thuc hién du an lien quan dén quén ly
hop dong, chang han nhu cham tign da, vuot chi phi, chéat lrong
khoing dam bao, mét an toan, v.v. Do da, viéc trién khai higu qua cang
tac quan Iy hop dang 1 va cung quan trong va cén thiét.

Bai viét sé dua ra cach td chirc thyc hign du &n, phén tich vai vu
va nhuge diém dién hinh cia giai doan trong qué trinh thuc hign
hop ddng Thigt ké - Dau thau - Xay dung, tir da dua ra cac khuyén
nghi cu thé cho ting hang muc. Muc tiéu |3 gidp ban doc higu ri
hon vé loai hop dang phd bign nay, ciing nhw ndm bét dugc nhiing
diém cén lvu y dé qué trinh thyc hién dy &n dién ra sudn sé va
higu qua.

Tir khod: Quan Iy hop ddng; td chic du &n; thanh toan; quy trinh
quén Iy chét legng; quén Iy hep ddng trong du an Thigt ke - Dau thau
- Thi céing xay dung du an.

ABSTRACT

Contract management plays a pivotal role in the success of a project. It
encompasses the entire project lifecycle, from the planning, design,
procurement, and construction phases to acceptance and handover. In
reality, there are many errors in the project implementation process
related to contract management, such as delays, cost overruns, quality
not quaranteed, safety risks, etc. Therefore, the effective implementation
of contract management is extremely important and necessary.

This article will discuss how to organize and implement a Design-
Rid-Build (DBB) project, analyze some typical advantages and
disadvantages of each phase in the contract execution process,
and provide specific recommendations for each item. The goal is to
help readers better understand this popular type of contract, as
well as grasp the points to keep in mind to ensure the project
implementation process goes smoaothly and efficiently.

Keywords: Contract management; project organization; payment;
quality management process; contract management in Design -
Bidding - Construction project.

1. DAT VAN BE

Trong qua trinh t6 chiic du an, rat nhiéu van dé phat sinh khi
thuc hién céc cong viéc xay dung lién quan dén hgp déng. Ching
ta dé dang nhan ra cac van dé sau:

- Nhiéu dy an cham tién dé do nha thau khong du nang luc.

- Tranh chap gitta ch( dau tu va nha thau.

- Chi phi vugt muec.

- Chat lugng c6ng trinh khéng t6t nhu mong doi.

- Thiét hai da dugc thanh ly va xac dinh.

Qua tham khao, nghién ctu sé liéu thuc té cling nhu'y kién clia
cac chuyén gia da dan dén rat nhiéu vudng mac trong thi céng nhu
cham tién dé, vuat chi phi, chat lugng kém... Mét trong nhiing
nguyén nhan néi bat thé hién kha nang phéi hgp danh gia va trién
khai cac hop déng du an giira cac bén chua du tét.

2.T6 CHUCDUY AN [1]

2.1 Té chuc

Nha thiu thanh Iap t6 chiic trén cong trudng va quy dinh r6
trach nhiém, quyén han cla tiing bd phan chic nang.
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Gidam B&c Dy An

!

Gidm Pdc Dy An

Qudn ly chat lugng

Xay Dung

! ! ! !

Cong tic
Pao dat

Cong tic
Coppha

Cong tic
Trat, lat

Cong tic

Khdo sdt A ié
40 8a Hoan thién

Cong tdc Cong tic
Ep coc C6t thép

Cong tic
Bé tong

Cong tic
bién, nuGc

So dé t8 chic thi cong
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2.2. T6 chic thi cong & giai phap ky thuat, bién phap thi
cong

Nha thau can trinh bay ré rang cach bé tri mat bang cong
trudng, bao gdbm vi tri van phong chinh, van phong bao vé, kho bai
chta vat tuva thiét bi, khu vuc gia cong thép, lan trai cho cong nhan,
cng nhu thiét 1ap hé théng théng tin lién lac. Bén canh d6, ho ciing
can giai thich chi tiét bién phap thi cdng cho tiing hang muc, tu
céng tac khao sat va giam sét, dén thi cdng mong, két cau va hoan
thién céng trinh.

2.3 Quy trinh quan ly chat lugng [2][3][4]

Duéi day la quy trinh ki€ém soat chat lugng clia mét hang muc
céng viéc dién hinh.

D& dadm bao chat lugng t6t nhat cho du an, nha thau thiét lap
mot hé théng quan ly chat lugng riéng, véi muc tiéu dap Ung tat ca
céac yéu cau clia hgp déng va tuan tha day da cac Tiéu chuan Viét
Nam (TCVN) vé ky thuat va chat lugng. Vi du tiéu biéu cho hé théng
nay la TCVN vé Quan ly chat lugng céng tac xay dung.

Thiét 13p muc tiéu

Khong dat

Xay Dung

Khong dat

Khéc phuc Gidm dinh

Pat

Du 4n hoan tat d€ kiém tra

Nghi€m thu so b

Khong dat
Gidm dinh

Dat

Hb so hoan thanh

So do kiém soat chat lugng

2.4 Quan ly an toan

Dé thuc hién an toan trong thi cong, nha thau can hudng dan,
huan luyén vé an toan, bé tri phuong tién cap ctu va hé théng
théng tin, trang bi thiét bi bdo ho ca nhan... Céng tac phong chay
chita chay va vé sinh moi trudng ciing dugc dé cap

Huéng din an toan

bat .
Gidm dinh lan 1

Khong dat

!

Huéng dan lai

Giam dinh 14n 2

Khong dat

Xt 1y phat

Gidm dinh 1an 3

Khong dat

Dirng thi cong

Quy trinh kiém soat an toan

2.5 Tién d thi cong

Tién d0 thi céng chi tiét phai dugc nop trong hé so mai so
tuyén.

2.6 Bang gia du so tuyén

Phan nay c6 bang gia thau téng hgp, bang gia thau chi tiét,
ap dung gia thau phan tich, chi tiét gia vat liéu trong bang gia
du s tuyén.cap.

3. PHAN TiCH PIEM MANH, PIEM YEU VA KIEN NGHI KHI
THUC HIEN QUAN LY HOP PONG TAI DU AN

Hop dong dugc ky két dua trén cac quy dinh cla phap luat
vé dan su, xay dung, ddu thau va cac van ban phap ly lién quan.
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Céc diéu khoan va diéu kién cta hgp déng bao gom cac muc
duéi day: [31[51[61[71[9]

1.H6 so hgp déng va thu tu uu tién

2.Dinh nghia va giai thich

3.Pham vi cOng viéc

4.Gia hgp déng, tam Ung va thanh toan

5.Thay d8i Iénh va diéu chinh gia hogp déng

6.Tién d6 thi cdng va thai gian hoan thanh

7.Quyén va nghia vu cia nha thau

8.Quyén va nghia vy clia ch dau tu

9.Quyén va nghia vu clia tu van

10.Dinh chi va cham dut hop déng béi chu dau tu

11.Quy dinh vé lao déng

12.Thi nghiém va ching chi

13.Tréach nhiém vé 16i

14.RuUi ro va trach nhiém

15.Bao hiém

16. Khi€u nai, tranh chap va giai quyét

17.Nghiém thu va thanh Iy hgp déng

18. Cac diéu khoan chung

Chi tié€t hgp dong va phan tich

Chung ta sé phan tich va lam ré mot s6 phan chinh

3.1 Thanh toan trudc [2][4][7]

Sau khi hgp d6ng ¢6 hiéu luc, cht dau tu sé tam ting cho nha
thau sé tién tuong duang 15% gia tri hgp dong. Nha thau phai
dam bao viéc thuc hién hop déng cé gia tri va hiéu luc cho dén
khi két thuc hgp dong.

SG tién sé dugc tam (ing ngay cho don vi cht quan dy an tu
Ian thanh toan dau tién dén |an thanh toan tiép theo va dugc
thanh toan toan b khi dat 80% gia hgp déng theo quy dinh. S&
tién tam Ung dugc quyét toan méi lan bang ty & tam Ung trén
gia tri méi lan dé nghi thanh toan.

Piém manh

Tién Ung trudc la khoan tién dé€ nha thau chuin bi thi céng.

Nha thau d6i khi yéu cau thanh toan truéc dé bao vé khoi
viéc khéng thanh todn hoac thanh toan cham.

Piém yéu

Nha thiu phai tra 14i d€ bao lanh nhan tién tam Gng. Cac gia
tri khdng dugc bao gém trong gia hop déng.

Ngoai ra, hgp déng khéng néu ré muc dich dng trudc la gi.

Khuyén nghi

Lai suat bdo lanh khi nhan dugc khoan tng trudc phai dugc
tinh vao gia hgp doéng.

Néu chi ti€t muc dich cta khoan thanh toan trudc dé tranh
viéc st dung khong dung muc dich.

3.2 Bo lanh thuc hién hgp déng [2][5][7]

Nha thau (tu chi phi) phai c6 bao lanh thuc hién hgp déng
bang 10% gia tri hgp déng dé tuan tha hgp déng.

Nha thau phai ndp bao lanh thuc hién hgp déng cho cha dau
tu trudce khi hgp déng ¢6 hiéu luc. Bao lanh thuc hién hgp déng
phai dugc phat hanh bai ca nhan hoac phap nhan va dugc cha
dau tu chap thuan.

Nha thau phai ddm bao rdng bao lanh thuc hién hop déng cé
gia tri va hiéu luc cho dén khi nha thau da hoan thanh céng viéc
xay dung va stia chlra va khac phuc cac 16i. Néu céc diéu khoan
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cla béo lanh thyc hién hgp déng quy dinh ngay hét han, va nha
thau chua hoan thanh nghia vu cla hgp d6ng tai thai diém 15
ngay trudc ngay hét han. Nha thau phai gia han gia tri cta bao
lanh thuc hién hgp déng cho dén khi cdng viéc da dugc hoan
thanh va tat ca cac 16i da dugc khdc phuc hoan toan. Trong
trudng hagp nha thau khéng gia han hiéu luc ca bao lanh thuc
hién hgp d6ng nhu da néu trén, chd dau tu cé thé tich thu s6
tién bao lanh thuc hién hgp déng.

Piém manh

Bao lanh thuc hién hgp déng dam bao rang nha thau sé thuc
hién theo hgp dong da ky két gitia hai bén, cling nhu khac phuc
cac 16i khi thuc hién hgp doéng.

Piém yéu

Nha thau sé gap rui ro, vi cac diéu khoan néu nha thau khéng
gia han hiéu luc cta Bdo lanh thuc hién hgp déng khéng dugc
xac dinh rd rang.

Xung dét gitra nha thau va ch dau tu trong viéc xac dinh
viéc hoan thanh cong trinh va stra chira 16i da tét hay chua.

Khuyén nghi

Céc diéu khoadn néu nha thau khéng gia han hiéu luc cla Bao
lanh thuc hién hgp dong can dugc xac dinh ré rang. Bén canh
d6, can bd sung cac diéu khodn vé thdi gian mot cach ré rang
hon.

3.3 Thanh toan [2][8][9]

Tién d6 thanh toan

Sau khi hgp dong dugc ky két, cong tac nghiém thu va cap
ching chi dugc nha thau thuc hién, cht dau tu sé thanh toan
toan bé gia tri hgp dong. Viéc thanh toan dua trén khéi lugng
cong viéc thuc té€ da hoan thanh (bao gdom ca pham vi cong viéc
tang hodc gidm, néu co) theo tién d6 nghiém thu va don gia hop
déng hoac dan gia da dugc diéu chinh do lam phat.

Quy trinh thanh toan

- Bién ban nghiém thu khéi lugng céng viéc thuc té hoan
thanh (tdng hodc gidm so vai pham vi cédng viéc theo hgp déng)
clia ky thanh toén, c6 xac nhan cda dai dién cac bén.

- Bang tinh don gia diéu chinh do lam phat (don gia thanh
toan), phu hop vdi thda thuan hop déng, cé xac nhan cla dai
dién cac bén.

- DGi vGi cac cong viéc khéng c6 trong bang don gia hop
déng (néu cd), can thé hién rd ca khéi lugng va don gia, cé xac
nhan cla dai dién cac bén.

Thoi gian thanh toan

Trong vong 14 ngay lam viéc ké ti ngay nhan dugc hé so yéu
cau thanh toan hgp Ié cta nha thau, chi dau tu sé hoan thanh
thu tuc va chuyén yéu ciu thanh toan cho co quan phan bé dé
thanh toan day du gia tri cho nha thau.

Piém manh

Viéc thanh toan dua trén khéi luong céng viéc thuc té da
hoan thanh (bao gébm c& pham vi céng viéc ting hodc giam, néu
€0) gitp nha thau dé dang can déi chi phi trong qua trinh thi
cobng.

Quy dinh nay thé hién ré6 cdc hang muc nhu ngay, gia tri cong
viéc khéng ¢6 trong bang dan gia hgp dong, bang tinh don gia
diéu chinh do lam phat, v.v. Do d6, nha thau sé thuc hién céng
viéc dé dang hon véi cac diéu khoan thanh toan hop ly.
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Piém yéu

Trach nhiém gitta cdc bén lién quan dugc néu trong hop
dbng nhung chua rd rang vé vén va khoi lugng cong viéc thuc té
(qua trinh giadi ngan thudng bi chdm tré do nhiéu ly do ti cac co
quan lién quan).

Khi phat sinh khoi lugng c6ng viéc, nha thau thudng khéng
dugc thanh todn ngay ma phdi chg phé duyét. Tuy nhién, chu
dau tu lai khéng tra 1ai cho khéi lugng cong viéc phat sinh nay,
gay anh hudng dén Igi nhuan cta nha thau.

Khuyén nghi

Vé diéu khodn thanh toan cia hgp déng, can bé sung cac quy
dinh va trach nhiém cla cac co quan lién quan d& dam bao nha
thau dugc thanh toan ding han.

Hgp déng nén bé sung diéu khoan vé viéc thanh toan ngay
mot phan khéi lugng cong viéc phat sinh cho nha thau.

Chi dau tu can thanh toan 1ai cho khéi lugng cong viéc phat
sinh.

4. KET LUAN VA KIEN NGHI

C6 rat nhiéu yéu t6 dan dén su thanh cong cia mét du an.
Trong @6, quan ly hgp déng 1a mét phan khéng thé thiéu cla
quan ly du an. Hién nay, nhiéu ch dau tu va nha thau gép phai
cac van dé lién quan dén hop dong. Sé cé rat nhiéu rac réi néu
céng tac quan ly hgp déng khéng dugc thuc hién t6t, chdng han
nhu cham tién do, vugt chi phi, tai nan, chat lugng cong viéc
khong dugc dam bdo, v.v. Do d6, viéc thuc hién hiéu qué céng
tac quan ly hop déng cé thé duoc coi la chia khoa dan dén thanh
coéng cla du an.

Véi sy nd luc chia chd dau tu, ban quan ly du an, nha thau,
v.v.,, du an da dat dugc nhitng thanh c6ng budc dau quan
trong. Thi nhat, du én da dugc hoan thanh theo thiét ké ban
dau, vai canh quan dep va cong nang phu hgp. Thi hai, chat
lugng da dugc kiém nghiém va dat két qua tét. Thi ba, trong
qua trinh thi céng, nha thau da dam bao an toan lao déng,
khéong xay ra trudng hgp dang tiéc nao, méi trudng cing
dugc dam bao, v.v.

Mét khac, cling tén tai nhiéu van dé khi thyc hién quan ly
hgp déng trong du &n nay, c6 thé ké dén nhu cham tré, vuat
chi phi, thanh toan cham tién d¢, v.v. Nhiing diéu nay da gay
thiét hai I6n dén hiéu qua cta dy an. Co6 rat nhiéu nguyén nhan
anh hudng dén trach nhiém cla ca chd dau tu va nha thau. Mot
vai ly do chinh 14 thay d&i pham vi céng viéc (céng viéc bé
sung, tién bac, thoi gian) sau khi tring thau (trach nhiém cda
chl ddu tu), thiéu yéu cau vé chat lugng trong hé s mai thau
(trdch nhiém cda chu dau tu), chdm tré trong qua trinh thanh
toan (trach nhiém cda chu dau tu), khong xac minh viéc su
dung dung ty |1é chi phi gian tiép da dugc phé duyét (trach
nhiém cda nha thau).

Kién nghi

C6 mét s6 kién nghi tu chi tiét dén téng quat dé xu ly cac van
dé hién c6 trong qua trinh thuc hién quan ly hgp déng, [am nén
tdng cho céc du an trong tuang lai:

Lam rd vai tro va trach nhiém cla cac can bé mua sam,
chuong trinh va tai chinh lién quan dén viéc xem xét va phé
duyét thanh toén cho nha thau.

Nang cao ndng luc clia céc bén lién quan trong xay dung
bdng cach hoc hdi, tdng két kinh nghiém, x{ ly cac tinh huéng
tu cac du an khac.

Tiép tuc cai thién cong tac lua chon nha thau.

Tap trung vao cong tac xay dung, dam phan va ky két hop
dong bang cach dy doan cac van dé sé xay ra khi thuc hién va
dua ra cac ché tai trong cac diéu khodn d6 mot cach cu thé, chi
ti€t va mach lac.
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Dé xuat giai phap quan ly phat trién
giao théng bén ving huéng tdi nén kinh té
carbon thap tai TP Bén Tre

Proposal for sustainable transport development management solutions towards a low-

carbon economy in Ben Tre City

> THAI THANH TUAN', TS.KS PHAM THI MINH LANH?
"HVCH khéa 29, Trudng Dai hoc Kién truc TP.HCM

2GVC Vién Dao tao sau dai hoc, Trudng Pai hoc Kién tric TP.HCM

TGM TAT

Giao thang van tai [a mat trong nhitng ngudn phét thai khi nha kinh
|cn nhat trén toan cdu vai tic d tang trudng nhanh hon bat ky finh
virc st dung nang lrgng nao khéc (theo béo céo cia Co quan Ning
|lrgng quét t&). DE dat duge muc tieu chung cia qudc gia |3 gii nhigt
d toan céu tang duai ,0°C, gidm legng khi théi, trung hoa carbon
thi van dé phat trién giao thang bén viing tai TP Bén Tre cén phai
tich hop v cac gidi phap quén Iy hudng tai nén kinh té carbon thap.
Trén co si Iy thuygt vé chu trinh phat thai carbon toan céu va thuc
tién v& quan Iy phat trién giao thang, ty 1@ phat thai C0; tir phuang
tién luu thong tai TP Bén Tre. Bai bao nay dua ra céc giai phap vé
chinh sach tang cuing hé thang giao thang cong cang, thic day giao
thang phi co gidi, ing dung céng nghé cho céc giai phap di chuyén
bén vitng. Phat trién he thdng tram sac cong cng, huy dang su
tham gia cia cong ddng ket hop vai ma hinh ky quy tai chinh thang
qua déu tur vao cac du an gidm phat thai carbon dé tao dang lrc cho
viec thyc thi chinh sach dat myc tiéu vé phat trién giao thang bén
virng.

Tir khaa: Giao thang bén viing; carbon thap; TP Bén Tre.

ABSTRACT

Transportation is one of the largest sources of greenhouse gas emissions
globally, with a growth rate faster than any other energy-using sector
(according to the International Energy Agency report). To achieve the
national goal of keeping the global temperature increase below 1.5°C.
reducing emissions, and achieving carbon neutrality, the development of
sustainable transportation in Ben Tre City must be integrated with
management solutions aimed at a low-carbon economy. A theory-based
approach refers to the global carbon cycle and analyzes the current state
of urban transportation, as well as the C0; emission rates from vehicles in
Ben Tre City. This article proposes solutions for integrating policies that
enhance the public transportation system, promote non-motorized
transport, and apply technology to sustainable mobility solutions.
Additionally, it emphasizes the development of public charging
infrastructure and the mobilization of community participation through a
financial escrow model that invests in carbon reduction projects. These
solutions aim to create incentives for the implementation of policies that
achieve sustainable transportation development goals.

Keywords: Sustainable Transportation; Low carbon; BenTre City.

1. GIGI THIEU

Theo Bao céo hién trang toan cau vé Giao thédng van tai va Bién
d6i khi hau (BBKH) nam 2018 [4] phat thai khi nha kinh (KNK) trong
linh vuc giao thédng van tai chiém 20%, phan I6n 1a khi CO. dugc tao
ra tir qua trinh van chuyén hanh khach va hang héa. Nadm 2016, phat
thai KNK tu linh vuc giao théng van tai trén toan thé gisi dat muc
7,6 ty tan CO:td, trong do6, khoang 80% muic tang nay dén tu giao
thoéng dudng bé. Cu thé, van tai hanh khach dudng bé dong gop
53% cua téng lugng khi thai tai Canada (ndm 2017) va 58% tai Hoa
Ky (nam 2018) [5] [6]. Trong khi d6, muc tiéu ddt ra trong Thoa thuan
Paris tai Hoi nghi COP21 vao nam 2015, d€ gilt muic tang nhiét do
toan cau khéng vugt qua 1,5°C thé gisi can phai giam 45% lugng
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khi thai vao nam 2030 va dat Netzero vao nam 2050. Tai héi nghi
COP28, Viét Nam cling da cam két dat muc tiéu Netzero (Phat thai
rong carbon bang khéng) vao nam 2050, cac cam két nay khong chi
thé hién trach nhiém trong viéc gidm thiéu tac dong ctia BDKH ma
con mé ra ca hoi phat trién kinh t& xanh va bén viing. Véi cac d6 thi
16n nhu Ha Néi va TP.HCM la trung tam kinh té& clia ca nuéc thi nhu
cu giao théng van tai dudng bd nén dugc uu tién dap ung dé dam
béo chitiéu phat trién kinh té, nhu vay, cac do thi vé tinh can chia sé
dé bu trir tin chi carbon cho cac d6 thi trung tam nay, day la yéu té
rat quan trong dé can bang lugng khi thai CO; ra méi trudng va dam
bdo muc tiéu phéat trién bén viing.
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TP Bén Tre c6 dién tich 7.061,65 ha, gébm 8 phudng, 6 xa nam
phia Déng Bac tinh Bén Tre trén b Nam séng Tién thudc tiéu ving
kinh té phia Dong Bac vung DBSCL, day la chudi hanh lang d6 thi
ven bién Déng vdi cac du an ha tang quan trong mang tinh két ngi
lién vuing [1]. Trong nhitng ndm qua, mang lugi dudng doé thj cta TP
Bén Tre dugc nha nudc dau tu nang cap da cé nhiéu thay déi, tuy
nhién mat dé mang lugi dudng giao théng con thap chua dap ung
dugc yéu cau phat trién ngay cang tang cla thanh phd, phan bé
khéng déu gilta cac khu vuc (tap trung phat trién & cac khu vuc d6
thi va doc theo céc tuyén dudng qudc 16) va thiéu lién két gilra cac
loai hinh giao thong. Nguyén nhan cta nhing han ché nay mét
phan la do thi€u nguén vén dau tu, dong thai cong tac quan ly phat
trién giao théng ctia TP B&n Tre ciing con chua chd dong.

Mang lugi giao théng clia TP Bén Tre chu yéu la giao théng doi
ngoai, mat d6 mang ludi dudng thap. Véi dinh hudng phat trién
thanh dau mai giao théng dudng bo cua tinh va khu vuc Déng Bac
thi tiém nang phat trién cta TP rat 16n, day 1a co hoéi nhung cling 1a
théach thic dat ra cho thanh ph6. Nghién ctu nay dugc thuc hién véi
muc tiéu xay dung cac giai phap quan ly phat trién giao thong bén
viing cia TP B&n Tre hudng tGi nén kinh té carbon thap, vai hai néi
dung nghién cdu chinh nhu sau:

- Téng quan thuc trang co s& ha tang giao thong TP Bén Tre.

- Dé xuat gidi phap quan ly phat trién giao thédng bén ving trén
dia ban thanh phd nhdm dap (ng nhu cau phat trién d6 thi huéng
dén nén kinh té& carbon thap.

CAc giai phap dé xuat khéong nhiing dadm bao phat trién giao
thong bén viing hudng dén phat thai rong bang khong ma con gitr
vai trd bu trur tin chi carbon cho d6 thi trung tam. Két qua nghién
cliu gép phan bé sung va cu thé héa co s& ly luan vé quan ly hé
th6ng giao théng dé thj theo hudng giao théng bén viing huéng
dén nén kinh té carbon thap, day cling la hudng tiép can mai trong
nghién ctu phat trién giao théng tai cac do thij vé tinh trong viéc bu
tru tin chi carbon cho cac d6 thi trung tam.

2. TGNG QUAN THUC TRANG CO SG HA TANG GIAO THONG
TP BEN TRE

@ P

Hinh 1. Ban d6 hién trang mang ludi giao thong tai TP Bén Tre

TP Bén Tre la vung d4t cu lao béng phéng va thap dan tirhuéng
Tay Bac xuéng Dong Nam, la ddu moi giao théong dudng bd va
dudng thay c6 tinh két néi viing. Vé dudng bd, qudc 16 60 két nsi TP
Bé&n Tre vai tinh Tién Giang qua cau Rach Miéu, chay qua dia ban
huyén Mé Cay Bac va Mo Cay Nam, va két néi véi tinh Tra Vinh qua
cau C8 Chién. Vé dudng thly, noi day la diém hoi luu ca cac tuyén
dudng thay quan trong nhu séng Ham Luong, mét nhanh clia song
Tién cé kha nang van tai thay 16n nhd long séng rong va sau, va séng
Bén Tre, con séng dep chay qua thanh phé. Véi dia hinh triing thap

(cao @8 trung binh so v&i mat nudc bién tir 1-5m) va nhiéu kénh rach
la co héi cho thanh phé phét trién giao thuong kinh té dusng thay.
Tuy nhién day ciing la thach thic cho thanh phé khi xay dung cac
céng trinh ha tang giao théng nhu cau va dudng bo, céc cong trinh
nay can dugc thiét ké vai kha nang thich tiing véi BDKH va nudc bién
dang trong tuang lai dan dén tén kém nhiéu chi phi, dac biét la chi
phi gia c6 nén méng.

Mang luéi giao théng dudng bd trén dia ban TP Bén Tre la
mang lugi giao thong hén hgp nhu Hinh 1. Trong d6 cé cac
tuyén dudng giao théong déi ngoai (Quéc 16 60, dudng tinh
DT.885) doan qua TP Bén Tre c6 téng chiéu dai khodng 5 km, két
néi thanh phé véi tinh Tién Giang vé phia Bac, két ndi véi tinh
S6c Trang véi Tra Vinh vé phia Nam, day la tuyén giao théng
huyét mach lam don bdy phat trién kinh té cta thanh phd. Tuy
nhién doan qua Cau Rach Miéu thudng xuyén un tac dac biét vao
céc gid cao diém trong nam hodc trong thdi gian cao diém trong
nam nhu 1é Tét, phuang tién giao théng luu théong cham, hang
hoa van chuyén khé khan 1am anh hudng dén cac hoat déng san
xuat. Cac tuyén dudng nodi bd (nhu dudng Péng Van Céng,
Huynh Tan Phat, Dai 16 Dong Tay) két néi cac khu chirc nang, cac
trung tdm cda cac khu vuc trong thanh phd lai véi nhau. Mat dé
mang lugi dudng giao théng noéi thi con thap (chi yéu la cap VI
va tuong duang cap VI) va chat lugng dudng chua dam bao, chua
dap Ung nhu ciu phat trién kinh té xa hoi dia phuaong.

Bé&n xe Bé&n Tre quy mé dién tich 22.056 m? nam gilta trung
tam thanh phé, day la dau méi giao thong dudng bé cua tinh va
thanh phé, phuc vu nhu cau di lai ctia ngudi dan thanh phé dén
cac huyén trong tinh va lién tinh. Kh&i lugng van tai hanh khach
cong cong TP BEn Tre gan hai triéu hanh khach/nam véi 5 tuyén
xe buyt van chuyén hanh khach di néi tinh va vung lan can
Hién nay, do khéng dugc trg gid tu nha nudc, gia vé xe buyt tai
TP Bén Tre cao (dao dong tir 5000d dén 32.0004/luot; vé thang
tlr 250.004 dén 1.060.000d/thang) [3] va phan I6n xe buyt van su
dung dau diesel, dan dé&n nhiing thach thiic trong viéc phat trién
bén viing. Theo sé liéu nghién ctu tir SG Giao théng van tai tinh
Bén Tre va diéu tra khao sat nhu cau di lai, khoang cach di lai ctia
xe may va xe buyt tai TP BEn Tre nhu Bang 1, sé lugt xe may Ién
la do théi quen tap quan clia ngudi dan khi tham gia giao théng
chon phuong tién giao théng ca nhan |a chinh (xe may chiém
trén 70% theo két qua khao sat).

Bang 1. S6 liéu thong ké phuong tién di chuyén tai TP Bén Tre

STT | Phuong | Nhién Sé Khoang cach di Muic
tién liéu luot lai binh quan tiéu
xe (km/ngay) thu
Tham Lua nhién
khdo | chon liéu *
1 Xemdy | Xang 90727 | 7-12 10 0,0459
2 Xe buyt Diesel | 85 80 80 0,0075
* Theo IPCC 2006 “Hudng dan théng ké khi nha kinh cho céc
qudc gia”,
Bang 2. Ti |é phat thai CO. cia nhién liéu
Nhién Ty Gia tri Ty lé phat Ty lé phat thai
litu | trong | calorific | thaiCO.méac | CO:cha nhiéu
(kg/lit) tinh dinh liéu (kg
(GJ/t)? (tCO2/T)) CO,/lit)
Nhién | 0,7407 | 44,75 69,3 2,297
liéu
Dau 0,8439 | 43,38 74,1 2,712
Diesel
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Cdc gid tri nay gid st 100% lugng carbon cua nhién liéu bj dét
chdy ngay Idp tuc hodc trong qud trinh tiéu hao nhién liéu (d6i véi
tdt cd cdc loai nhién liéu trong tdt cd cdc loai xe), khéng ké lugng
CO: phdt thai ra la COz, CH4, CO hay NMVOC hay bui dang hat.

Tinh toan ty lé phat thai CO: cGia xang va dau dugc xac dinh
theo cong thuc (1), trong d6 ti 1é phat thai CO, dugc tinh theo
Bang 2 thi lugng CO: phat thai phuong tién giao thong trén dia
ban TP Bén Tre 97.038 kgC0/nam (xe may la 95.655 kgC02/nam
va xe buyt la 1.383 kgC0./ndm) tuong ducong 97,038 tan
C02/nam. DE TP B&n Tre c6 thé tré thanh d6 thj trung hoa carbon
va hon thé nita c6 thé bu trirtin chi C0, cho cac dé thi l6n thi can
c6 giadi phap dé dua gia tri nay vé khéng.

Ti lé phat thai CO: cta nhién liéu (kg CO/lit) = Ti trong x
Gia tri calorific tinh x tilé CO, phat thai/1000 (1)

Vé co ché chinh sach hién tai con nhiéu bat cap, dac biét
trong viéc dau tu vao phuang tién va co s& ha tang. Chinh sach
chua dd manh dé khuyén khich doanh nghiép ap dung céng
nghé quan ly chat lugng va dau tu vao cac phuong tién giao
thoéng than thién véi mai trudng, tir dé gidm thiéu 6 nhiém khi
thai va tiéng én. D€ huéng tGi mot hé théng giao théng bén
viing va giam phat thai carbon, can cai thién nhiing van dé nay,
nham nang cao chat lugng phuong tién va dich vu giao théng
céng cOng.

Phat trién giao théng bén viing gidm phat thai carbon & TP
Bé&n Tre la mot yéu t6 quan trong trong viéc xay dung phét trién
d6 thi bén viing. Diéu nay khéng chi tao ra budc dot pha trong
phat trién kinh t& ma con phét huy céc Igi thé dia phuong, déng
thoi ddm bao méi trudng va an sinh xa hoéi, ndng cao chat lugng
sOng cho ngudi dan, trd thanh noi dang séng. Vi tiém nang san
c6 cua TP thi viéc tham gia thi trudng carbon la cc héi dé thanh
phd c6 thé ban tin chi carbon dé tao ngudn vén dau tu cho co s&
ha tang giao théng bén viing.

3. CO SG KHOA HOC VE QUAN LY PHAT TRIEN GIAO
THONG BEN VUNG GIAM PHAT THAI CARBON

3.1.Cosély luén

3.1.1. Ly thuyét chu trinh carbon toan cdu

g KhT BUYER {800

-

OUARYG hEpt

13itdiy  Khithai dira con nguai

i 2
e ) i

H& hap & phan
chia vi khudn
Carbon trong dat(2,300)

Tram tich dai duong
2 Long dai duong
- (37,000)
Nhién liéu héa thach (10,000)
> Phén iing tram tich (6,000)
Hinh 2. Biéu d6 chu trinh carbon nhanh cho thdy su di chuyén cda carbon giira
dat lién, khi quyén (bén trdi) va dai duong (bén phai)

Chu trinh carbon la chu trinh sinh dja héa trong dé carbon
dugc trao d6i gilia sinh quyén, dia quyén, thay quyén va khi
quyén cla Trai dat nhu Hinh 2. Day [a mét trong nhiing chu trinh
quan trong nhat cua trai dat va cho phép carbon dugc tai ché va
tai s dung trong toan bo sinh quyén va tat ca cac sinh vat trong
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do6. BDKH xay ra ngay moét phuc tap cang lam pha vé méi can
bdng carbon gilta mat d4t va khi quyén. N&éu carbon dugc luu gilt
trong dat nhiéu, vi du nhién liéu hoa thach khéng bi khai thac,
st dung, thi khi quyén sé c6 it carbon hon, déng nghia véi khong
khi trong lanh. Ngugc lai, méi trudng sé 6 nhiém [7].

Cdc con s6 mau vang la cdc théng lugng tu nhién, va mau dé la
cdc déng gop cua con ngudi tinh bdng gigaton carbon méi nam.
Cdc con s6 mau trdng biéu thj carbon duoc luu trir [7]

Theo chu trinh carbon toan cau, lugng phat thai carbon tir cac hoat
déng cta con ngudi udc tinh khoang 14 ty tan méi nam, chiém 0,3%
téng lugng carbon trong dong chay tu nhién clia chu trinh nay. Lugng
phét thai carbon tir hoat déng clia con ngudi nhu san xuat néng
nghiép, cong nghiép, giao thong va san xuat nang lugng ... du rat nho
50 vGi téng dong chay carbon tu nhién, nhung thuc té€ da cho thay gia
tri nay da lam tang nhiét do toan cau. Trong vong 100 nam qua, nhiét
do trung binh toan cau da tang khoang 1°C [15] dan dén nhimng hau
qua nhu axit hda dai duong; pha hlily méi trudng séng clia cac loai sinh
vat bién lam suy gidm da dang sinh hoc trong cac hé sinh thai bién; gay
ra cac hién tugng thdi tiét cuc doan, bang tan & hai cuc va muc nuéc
bién dang cao. Néu nhiét do ti€p tuc ting, toan cau sé phai d6i mat véi
nhimg hau qua nghiém trong hon, bao gém su suy thoai nguén tai
nguyén thién nhién, mat an ninh luong thuc toan cau va nhing thach
thuc 16n d6i véi moéi trudng séng. Bung trudc nguy cd nay, Thoa thuan
Paris vé BDKH da dugc cac nudc déng thuan va cam két gilr muc tang
nhiét dé toan cau dudi 1,5°C (COP21) [16].

Qua chu trinh nay cho thay, van dé gidam phat thai trong linh
vuc giao théng van tai khong don thuan chi la giam lugng khi
thai tuir cdc phuong tién giao théng ra ngoai moéi trudng ma can
xem xét toan bo phat thai theo vong ddi san phdm tu giai doan
khai thac céc nguyén liéu hoa thach dén san xudt va phan phdéi
phuaong tién giao théng, nhiéu liéu va dén khi cac phuong tién
nay trd thanh chat thai ran. Méi giai doan trong vong ddi clia san
phdm déu tao phat thai carbon va su thay déi trong mét giai
doan bat ky sé tac déng téi cac giai doan con lai, tao ra mét vong
tron bién ddi tuan hoan, dé€ vong tron nay thu nhé lai thi khéng
chi giam khi thai tir phuong tién giao thdng ma con can giam s6
lugng phuang tién, gidm muc tiéu thu sdn pham cda con ngudi.

3.1.2. Khung chién lugc phdt trién giao théng

Phat trién hé théng giao théng bén viing tai TP B&n Tre theo
khung chién lugc “Gidm thiéu - Avoid”, “Chuyén déi - Shift” va
“Cai thién - Improve” da dugc st dung tt nhiing nam 1990, day
I3 “m6t khung chién lugc hitu ich dé€ danh gia cac giadi phap vé
van tai va thuc hién hanh déng nham hé trg van tai hanh khach
va hang héa bén viing” [8]. Cu thé nhu sau:

- Gidm thiéu nhu cau di lai, quan ly nhu cau van tai gilta cac
khu dan cu, noi lam viéc va giai tri.

- Chuyén d6i phuong thiic ti phuong tién ca nhan sang cac
phuong thic than thién véi moi trudng hon.

- Cai ti€n phuong tién va hiéu qua sir dung nhién liéu cling
nhu t6i vu hoa hiéu qua hoat déng clia phuong tién giao thong.

3.2.Co'sé phap ly

Cac quy dinh phap ly clia Viét Nam tur Luat Bao vé moi truong
nam 2020 dén Quyét dinh s6 1658/Qb-TTg, Quyét dinh sé
876/QD-TTg ngay 22/7/2022 cla Thu tuéng Chinh phu déu
hudng t6i xay dung nén kinh té xanh, trung hoa carbon va gop
phan vao muc tiéu han ché su gia tdng nhiét d6 toan cau trong
d6 nganh giao théng van tai can han ché xe dung nhién liéu hoa
thach, thay thé bang nang lugng xanh vao 2050.

Bo Giao théng van tai ban hanh Quyét dinh s6 1191/Qb-
BGTVT vé K& hoach Gidm nhe phat thai khi nha kinh trong linh
vuc giao théng van tai (GTVT) dé€n ndam 2030. Theo d6, B Giao
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théng van tai dat muc tiéu giam 3,4 triéu tdn CO.td vao nam
2025; gidam 10,61 triéu t&n CO2td vao nam 2030; va téng cdng

phap va 16 trinh thuc hién. Nhin chung, phat trién giao théng
bén vimng vé méi trudng, lién quan phat thai carbon, cé cac van

gidm 45,62 triéu tan COtd trong giai doan dén nam 2030. Dé
thuc hién muc tiéu nay, B6 Giao théng van tai dé ra cac bién
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Hinh 3. Hé thdng van ban quy pham phap ludt hién hanh lién quan dén giam phat thai carbon giao thong van tai dudng bo

3.3. Co' s& thuc tién

Chinh sach khuyén khich st dung xe dién

Ba Lan dimng dau cac quéc gia vé di chuyén bang 6 t6 vdéi 662
xe/1000 dan va 71,4% hé gia dinh ¢é it nhat 1 xe 6 té. Chinh phu
khuyén khich viéc st dung xe dién tuy nhién hon 80% dién nang tai
Ba Lan dugc tao ra bang nhién liéu hoa thach, két qua la viéc tang
sO lugng 6 t6 dién & muc do 16n da gay 6 nhiém vao khéng khi [9].

. Thyc trang Khuy&n khich st dung xe cﬁén} Khuyén khich
femear e S iz
g g el Trocap | Giam [ Xay dung ||| X2 2. 49
I | lieu muaxe || thué || tramsac ||| Xay dung co
AT xe s& ha tang
JChuyén déi dien M&rang tuyén xe || Ung dung | ||| danh rieng
[ Nang lugng tai tao ] buyt -xe dién |lcongnghé|||| cho xe dap

Hinh 4. Bai hoc kinh nghiém cta Ba Lan vé chuyén d6i phuong tién xe dién

Ném 2017, Ba Lan da théng qua hai van ban hé trg qua trinh
chuyén déi xanh clia giao thdng: “K& hoach phat trién san xuat dién”
nhu san xuat dién gi6, dién mat troi thay thé dién dot than va
“Khung chinh sach quéc gia vé phat trién ca s& ha tdng” da trién
khai cac chinh sach khuyén khich st dung xe dién, xe dap va di bé
nhu Hinh 4.

GTVT chiém 12,8% luong khi thai carbon ctia Dai Loan vao nam
2019. Do d6, GTVT déng vai trd chd chét trong viéc gidm phét thai
carbon. Sy tham gia cia Chinh phd, khu vuc tu nhan va ca nhan la
diéu can thiét dé hoan thanh muc tiéu gidm phat thai carbon va tao
ra mét tuong lai dang séng, xanh va bén viing [10]. Bén canh cac
chinh sach tuong tu nhu Ba Lan thi Bai Loan da thuc hién thanh
céng cac chinh sach theo ba nguyén tac: “trg cap trudc, ki€ém soat
sau”, “xe I16n trudc, xe nhoé sau” va “dién trudc, nudc sau”. Cac chinh
sach thuic déy viéc st dung xe dién nhuHinh 5 [11].

Khuyén khich sit dung xe dién
[ Giam thué phi |[ Mién phi dang ky || Tro c4p mua xe | [ Trg cip doanh nghiép déu tu tram |
[ Nang cao nhan thic céng déng || Pht trién ha tang GTCC va lan dudng choxe dap |

Hinh 5. Chinh séch khuyén khich sit dung xe dién tai Dai Loan va thanh phd Olso

Oslo, tht d6 clia Na Uy, dang hudng tGi viéc trd thanh thanh pho
c6 hé thong GTCC chay bang dién va khong phat thai khi CO; vao
nam 2030. Giao théng van tai dugc danh gia 1a gép t6i 60% téng

phat thai ctia thanh phd, do d6, vao dau nhiing nam 1990, thanh
phé da bat dau trién khai cac giai phap dé khuyén khich phat trién
xe dién [12] va mang ludi tram sac nhu Ba Lan, Dai Loan. Cac bai d6
xe cong cong dugc chuyén ddi thanh khéng gian cong cong chicon
lai cac bai dé xe tu nhan thu phi cao dé han ché xe 6 té vao trung
tdm thanh phé. Di chuyén trong trung tam thanh phé Oslo ¢6 lua
chon xe dap (c6 khoang 270 diém cho thué theo gid, ngay, thang
hodc nam) hodc cac phuong tién GTCC nhu xe buyt dién, metro va
pha[13].

Quan ly hoat ddng van tai hang héa.

Quy hoach phuong thtic van tai hang hoda gidm phat thai carbon
dap Ung xu huéng phat trién thuong mai dién ti hién nay. Mot s8
phuang thic dang dugc sit dung phé bién da dugc tac gia Aurelio
Christopher Dichio t6ng hop (Aurelio Christopher Dichio,2021)
dugc trinh bay Hinh 6 vé cac phuong thic van tai hang héa hién
nay [14].

[T Ban & truyén thong so vai ban 1& truc tuyén

- "\ 6% Xe dap chd hang
// \\ 18% Xe tai dién
\ . . e
.r" 20% \\ May bay khéng ngudi lai
\ T dyng buu kién (6 tinh phi)
[ 8% P,
|I i [ Glao hang cdng tac
4% = Robot giao hang
'T__"_' W Hap tdc gidta cdng ty van tai
\\1 G2 20% [ Sy céng tac
\\/ 6% W Cac gidi phap khéc
6% 2%

Hinh 6. Cac phuong thic vén tai hang héa hién nay

4, DE XUAT GIAI PHAP GIAO THONG BEN VUNG TAI TP BEN
TRE HUGNG TOI NEN KINH TE CARBON THAP

4.1. Quan diém va muc tiéu quan ly

DPaénh gia diéu kién thuc té tai TP Bén Tre, nghién clu dua ra
quan diém vé quan ly phéat trién giao théng bén viing gidm phat
thai carbon can dua trén 4 yéu t6 sau:

- Dinh hudng quy hoach: Quy hoach giao thong can xay dung trén
tam nhin dai han, phu hgp véi quy hoach, dinh huédng phét trién cda dia
phuong.
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- Cos&hatang giao thong: Uu tién xay dung mang ludi giao thong
c6ng cong hién dai va dong b, phat trién ha tang danh riéng cho xe
dap va di bé. Ha tang giao thong can déap ting tét nhu cau di lai va dam
bao tinh hgp ly trong mat dé va phan bé mang ludi giao théng.

- Quan ly phat thai carbon trong toan bé vong doi clia phuong tién
giao thong hudng tdi giam lugng phat thai carbon tur hoat déng clia
con ngudi trong chu trinh carbon toan cau.

- Chinh sach va t8 chiic quan ly giao théng theo khung chién luoc
Gidm thiéu - Chuyén déi - Cai thién.

4.2. Dé xuat giai phap vé co ché chinh sach

Binh huéng giao théng dé thi bén viing, phdt trién giao théng
bén viing TP Bén Tre

Tdng cuong két ndi, day la diéu quan trong dam bao két néi chat ché
vGi céc khu vuc khac & TP Bén Tre. Co s& ha tang ky thuat s6 chat lugng
cao va mang ludi giao théng céng cdng tich hgp tét 1a diéu can thiét dé
cai thién mai lién hé kinh té xa hoi trén toan thanh phé va tao ra mét
moi trudng lam viéc linh hoat hon. Nhiing két néi nay sé tranh dugc
nhiing diéu khong can thiét di lai va dam bao rang phuong tién giao
thong cong céng la phuong thiic van tai dugc uu tién cho nhiing hanh
trinh dai hon, gidp gidm lugng khi thai tir giao théng van tai. Thuc ddy
phat trién hé théng van tai c6 nang luc cao, chd trong van tai hanh
khach céng cong (xe buyt dién, xe buyt hydro,...); Déng thai tao diéu
kién thuan lgi cho ngudi dan dé thi di bd va di xe dap.

Tao khong gian duding phé va tinh di dong Idy con ngudi lam trung tém.
Tang cudng co s& ha tang cho xe dap va ngudi di bo. Theo bai hoc thuc
tién clia thanh phd Oslo thi TP Bén Tre can khuyén khich viéc di xe dap khi
di chuyén trong trung tdm thanh phé théng qua cac hinh thic nhu hé
théng chia sé xe dap cdng cdng, phat trién lan dudng danh riéng cho xe
dap dé€ dam bao an toan. Bén canh do, vai thuc trang hién nay thi thanh
phé can cai thién co s& ha tang danh cho ngudi di bd bang caéch mérong
via he, cai thién |6i sang dudng dam bao énh sang pht hgp vao ban dém
dé tang su an toan cho ngudi dan khi qua dudng, déc biét & cac khu vuc
dong dan vaxung quanh cac tram xe buyt. Khuyén khich giao thong cong
cdng va cac phuong tién st dung nang lugng sach (xe dién, xe hydro). C6
thé thi diém dudng gianh cho xe dap va ngudi di bd chung tai khu vuc bs
ké ven s6ng Bén Tre thudc duding Au Co.

Khuyeén khich tdng chi tiéu dién tich ddt cdy xanh trong dé thi. Trudc
tinh hinh xam nhap mén dang dién bién phic tap (tirhudng séng Ham
Ludng theo song Bén Tre va mang ludi kénh rach dan sau vao ndi dong)
thi chi tiéu dat cay xanh tai TP Bén Tre 9m?/ngudi la hoan toan pht hgp,
tuy nhién nén khuyén khich viéc marong dién tich tréng cay xanh trong
cac khu dé thi méi dé€ gia tang tin chi carbon trong dé thi. Cac khu dé
thi mdi tai TP Bén Tre nhu KDT Hung Phd, Phi Khuong,...nén hudng téi
viéc cung cap khong gian xanh rong mé chat lugng cao, déng thai ap
dung chién lugc “nhiéu cay xanh” trén dudng phdé va khu vuc cong
cdng, cing nhu trén tudng va mai clia cac toa nha dé hudng dén dé thi
phét thai carbon thap.

Céng trinh va ndng lugng xanh. Cac chinh sach gidm phat thai
carbon, khuyén khich st dung cac nguén nang lugng téi tao nhu nang
lugng mat troi, nang lugng gid tai cac khu d6 thi mdi la can thiét. Tuy
nhién trong qua trinh phong van ngudi dan déng thuan I3p cac thiét bi
dién nang lugng mat tréi kha cao so véi thu nhap binh quan (60% 10
dén 15 triéu thang) ngudi dan TP Bén Tre. (Mét hé théng néng luong
mat troi mai nha & nha dan cong suat 5 kW, tich hop thiét bi luu tri 5
kWh c6 chi phi khoang 80-90 triéu dong. Néu dau tu pin luu tri 10 kWh,
téng chi phi 100-120 triéu dong. Cac thiét bi c6 thai gian bao hanh tur 5-
12 nam, tuy loai).

Dé xudt bé sung quy dinh trong Quy chudn xdy dung va phén cdp
trong qudn ly mang luéi duong dé thi

Trong cac quy chuan va tiéu chuan vé quy hoach giao théng hién
dang ap dung, da cé quy dinh vé dudng xe dap. Tuy nhién, chua cé yéu
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cau ro rang vé thiét k€ mét mang ludi dudng xe dap hoan chinh dé két
ndi cac khu vuc. Thuc té, trong cac dé an quy hoach phan khu hay quy
hoach chi tiét, hau hét chua quan tdm dén viéc quy hoach mang ludi
dudng xe dap. Diéu nay sé |a tré ngai khi t6 chuc gén két viéc di lai clia
ngudi dan vai phuong tién giao théng cdng cong. Boi vai cac quoc gia
tién tién, viéc quy hoach va xay dung mang luéi dudng xe dap da tré
thanh mét phan quan trong trong hé théng giao théng dé thi. Ho
khéng chi tap trung vao viéc tao ra cac tuyén dudng danh riéng cho xe
dap ma con tich hgp chiing vao mang luéi giao thong cong cong, dam
bao sy thudn tién va an toan cho ngudi st dung. Viéc nay khong chi
gilp gidm thiéu tinh trang Un tic giao théng ma con gép phan dang ké
vao viéc bao vé méi trudng va nang cao chat lugng cudc séng.

Viéc m& réng mua sam truc tuyén can dugc két hgp chat ché vai
cac nd lyc bdo vé moi trudng, trong do giao thong bén viing déng vai
trd then chét trong viéc gidm phat thai carbon. Ap dung phuong tién
giao thong xanh nhu xe dién, xe dap hodc cac phuong tién khong phat
thai, cing véi bao bi than thién véi moéi trudng, kho bai tiét kiém nang
luong va hau can hiéu qua, sé gilp cac doanh nghiép gidm thiéu tac
doéng dén moi trudng ma van dam bao hiéu qua van hanh va suhailong
clia khach hang. Trudc ap luc ngay cang I6n tir nhan thiic clia nguai tiéu
dung va cac quy dinh phap ly, hau can bén viing tré thanh yéu t6 khong
thé thiéu trong viéc quan ly trong thuong mai dién tu. Viéc tich hop cac
gidi phap nhu nguén cung Ung xanh, san xuat hiéu qua va van chuyén
than thién véi méi trudng khong chi gitp gidm lugng khi thai carbon va
chat thai ma con nang cao hiéu qua hoat dong, tang cudng uy tin
thuong hiéu va déng gop vao muc tiéu phat trién bén viing.

4.3.Dé xuat cac gidi phap vé ky thuat

Hién nay, viéc img dung céng nghé vao quan ly hé théng giao
théng dudng bo da duoc Uy ban nhan dan tinh Bén Tre trién khai thuc
hién phét trién qua (ing dung 10C ctia Tinh. D&i véi linh vuc giao théng
van tai da ing dung cong nghé thong tin trong quan ly diéu hanh, khai
thac van tai, lién két cac phuong thuc van tai, theo déi 16 trinh xe chay
trén cac tuyén ¢6 dinh thong qua thiét bi camera 13p dat. Ap dung hé
théng quan ly giao théng théng minh dé t6i uu héa viéc di chuyén va
khi thai gitip ngudi tham gia giao théng chon tuyén dudng nhanh nhat
va it tdc nghén nhat, tir d6 giam thiéu thdi gian di chuyén va lugng khi
thai. Ngoai ra, viéc tich hgp cac cdng nghé giao théng thong minh vao
mang ludi giao théng céng cong sé thic ddy viéc st dung cac phuong
tién giao thong bén vimng, gép phan vao muc tiéu gidam phat thai
carbon va bao vé mai trudng.

4.4. Dé xuat cac giai phap hé tro phat trién ha tang tram sac

Tram sac ddng vai tro la ha tang thiét yéu cho cac phuong tién co
gidi dudng b st dung dién, cdc nudc nhu Ba Lan, Pai Loan da nhin
nhan sém van dé nay va tap trung chién lugc phat trién mang ludi tram
sac ti rat s6m. Tuy nhién, hién tai, Viét Nam van chua c6 cac quy dinh
ki thuat hodc chinh sach khuyén khich cu thé nao danh cho viéc phat
trién tram sac nay. Cong ty Vinfast d§y manh dau tu vao tram sac du s6
lugng phuang tién giao thong dién van con it, Tinh va chinh quyén TP
Bén Tre nén phdi hop véi Vinfast va cac doanh nghiép cung cap xe dién
dé nhanh chéng hoan thién cac yéu t6 nén tdng clia mang ludi ha tang
tram sac. Bén canh d9, trong giai doan dau cla 16 trinh phat trién
phuong tién giao théng dién, khi sé lugng phuong tién con han ché va
nhu cau sac van thap nhung rét cap béch, chinh quyén TP Bén Tre cling
véi cac cOng ty cung cap xe dién can thiét phai trién khai cac giai phap
tai chinh @€ hé trg dau tu va phat trién tram sac tai nhiing vi tri quan
trong trong quy hoach, nai c6 nhu cau sac nhanh cao.

4.5. Dé xuat giai phap tai chinh

Khi TP Bén Tre thuc hién cac gidi phap chuyén déi phuong tién giao
thong, xay dung cac khu do6 thi méi theo hudng sinh thai, thong minh,
tang dién tich trong cdy xanh (Véi gia ban khoang 5 USD/tan CO2, hang
chuc ngan ha dura tai tinh Bén Tre ¢4 thé mang lai thu nhap thudng xuyén
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cho ngusi dan tréng diranh& ban tin chi carbon. Cuthé, véi 1 ha dua & do
4-10 ndm tudi c6 kha nang hap thu 24,52 - 75,24 tan CO2 (giéng dua cao)
va 20,45 - 69,91 tan CO2 (d6i véi gidng duia thap)) [2] sé hap thu khoang
2,045 - 7,524 tan CO2/nam, so vdi lugng phat thai tir giao thong 97,038
tan CO2/nam da tinh toan & trén thi dién tich trong difa téi thiéu 3 TP Bén
Tre can c6 la khodng 50 ha chiém 0,7% dién tich toan thanh phé. Khong
nhiing thé viéc dau vao thi trudng carbon la co hoi dé tao thém ngudn
thu cho ngan séch tir viéc ban tin chi carbon, tir d6 chinh quyén thanh
phd cé thé cht dong trong 16 trinh chuyén déi phuong tién giao théng.

M6 hinh ky quy tai chinh la mét dich vu ngan hang than thién véi
khi hau hé trg qua trinh chuyén déi nhanh chéng sang nén kinh té sach
bang cach phan bé toan bd tién gli vao co s& ha tang than thién véi
méi trudng. Duéi su d&m bao clia t6 chic nha nudc, cac khodn vay s
dung tién tiét kiém clia cd nhan/t8 chuc gui vao ngan hang sé dugc dau
tu cho cac dy an tao ra nang lugng sach, than thién véi moi truong va
céc san pham tich cuc khac cho khi hau va hoat déng nay cling dugc
¢ong khai, minh bach dé€ nhiing ca nhan/t8 chiic nay dugc biét rd sé
tién minh gui dang dugc st cho cac du an nao va gép phan gidm thiéu
bao nhiéu lugng carbon phat thai ra méi truong. M6 hinh ky quy tai
chinh gilp tao ra quy dau tu dé phat trién cac du an Netzero, khi dy an
thanh cong thi phat thai carbon sé tién dan dén khéng va du tin chi
carbon nhuHinh 7. Lic nay c6 thé ban tin chi carbon va cht dong trong
nguén vén dau tu cho cac du an Netzero.

Hinh 7. Dé xudt md hinh kinh té tai chinh trong quan Iy phat trién giao thong bén viing
hugng tdi nén kinh té carbon

4.6. Su tham gia ctia cdng dong

Thay déi tu duy va gido duc thé hé tré. Tai TP Bén Tre, quy hoach giao
théng bén viing can su tham gia tich cuc clia ngudi dan dé dam bao quy
hoach d6 thi phan anh diing nhu cau va mong muén clia cong déng. Xay
dung 16 trinh trudng hoc xanh tham gia giao théng phi déng co dén
trudng va cac dia diém khac, cac bai hoc vé giao théng bén viing va nhan
thuic vé méi trudng vao chuong trinh gidng day & cac cap hoc dé xay dung
van hoa tur khi con nhd, cung cap cho thé hé tré co hdi tham gia trai
nghiém thuc té trong phong trao xay dung maéi trudng xanh.

Huy déng su'tham gia ctia céng déng. Theo nhan dinh clia chuyén
gia thi can c6 su tham gia clia cdng déng dé phat trién giao théng bén
viing dugc hiéu qua hon, viéc nay can thuc hién ngay tir quy mé khu
dan cu, bao gébm céc hoat dong: Thuc hién cac chién dich nang cao
nhan thdc cdng déng, thudng xuyén nhan manh lgi ich clia viéc lua
chon giao théng bén viing va cdch ma tiing ca nhan c6 thé gop phan
chuyén d8i phuaong thc di lai trong thanh phé; Khuyén khich ngudi
dan tham gia vao céac cau lac bd, nhém cong déng vé giao thong xanh,
t6 chuic cac su kién nhu: Ngay Khéng Xe Hai, Ngay Di Xe Bap. Chuong
trinh d&i thudng xanh: Tao ra cac chuong trinh khuyén khich nguai dan
st dung phuang tién xanh nhu déi diém thudng khi sir dung giao
théng cong codng hodc xe dap.

Theo két qua khdo sat, khodng 90% téng s6 ngudi dan dugc khao
sat nhan thuc rang TP Bén Tre dang anh hudng bdi BDKH, va cac
phuong tién giao thong la mét trong nhiing nguyén nhan gép phan
gay ratinh trang nay. Dang cha y, cdng déng cé quan diém tich cuc déi
véi viéc phét trién giao thong bén viing, dic biét la cac phuong tién
dién, dugc xem nhu mét gidi phap kha thi dé cai thién chat lugng khéng
khi trong tuang lai.

5.KET LUAN

Giao théng bén ving khéng chi la phuong thic di chuyén it phat
thai carbon va than thién véi méi trudng, ma con gop phan xay dung
mét cudc s6ng lanh manh va bén viing. Viéc phat trién hé théng giao
théng bén viing mang lai nhiéu loi ich thiét thuc nhu gidm Un tac giao
thong, tiét kiém nang lugng, cai thién chat lugng khéng khi, giam phat
thai carbon dé gidm hiéu ting nha kinh, déng thai xay dung cac thanh
phé déng séng, nang cao stic khoe va chat lugng cudc séng clia ngudi
dan, thuc hién cam két theo muc tiéu Netzero.

DE ddm bao phat trién giao théng hudng dén giao théng bén viing
gidm phat thai carbon cho TP Bén Tre, ndng cao chat lugng cudc séng
cGia nhan dan, gép phan gidm thiéu 6 nhiém méi trudng, BBKH. Cac giai
phap dé nang cao nang luc quan li giao théng ma bai bao da dé xuat
nhu sau:

- Giai phap vé cao ché chinh sach: Cai thién va diéu chinh lai viéc
st dung dat dam bao su hai hoa gilta phat trién d6 thi va giao théng
bén viing.

- Gidi phap vé ca ché tai chinh: M6 hinh ky quy tai chinh dau tu cho
cac du an Netzero.

- Giai phap vé ky thuat: Van hanh va quan ly giao théng thong minh,
Phat trién ha tang giao thong xanh, bao gém cac tuyén dudng danh
riéng cho xe dap, di b va cac tram sac cho xe dién.

- Thay d6i tu duy va gido duc thé hé tré; huy déng su tham gia clia
cdng dong.
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ABSTRACT

Currently, the integration of traditional craft village tourism
with key tourist destinations in the Red River Delta remains
limited due to the lack of a comprehensive planning framewark,
underdeveloped transportation infrastructure, and weak
collaboration among stakeholders. These challenges hinder the
effective exploitation of the tourism potential of craft villages
and their sustainable development. With the aim of enhancing
connectivity in the development of craft village tourism, this
article analyzes the current situation and proposes a model for
linking traditional craft village tourism with regional tourism in
the Red River Delta. The proposed model seeks to foster
stronger connections between craft villages, local authorities,
tourism enterprises, and communities, contributing to the
establishment of a sustainable craft village tourism netwark
the preservation of traditional cultural values, and the socio-
economic development of the region.

Summary: Tourism connectivity model; traditional craft village
tourism; Red River Delta.

1. INTRODUCTION

Traditional craft villages not only preserve unique cultural
values but also play a crucial role in the socio-economic
development of the Red River Delta (RRD) region. These villages
are deeply intertwined with local history, architecture, customs,
and labor practices, while also holding significant potential for
tourism development, particularly in the forms of ecological,
cultural, and experiential tourism. However, the integration
between craft villages and the regional tourism system remains
inconsistent, resulting in the underutilization of their tourism
potential. Challenges such as inadequate transportation

76| XAYDUNG 03.2025 | ISSN 2734-9888

infrastructure, insufficient support services, and weak linkages
between craft villages, tourism enterprises, and local authorities
hinder the sustainable development of craft village tourism. In
the context of globalization, many countries have successfully
developed craft village tourism models that generate
substantial economic benefits. Therefore, an appropriate
tourism connectivity model is essential to balance heritage
conservation and economic development. This article analyzes
the current state of craft village tourism and proposes a model
for linking traditional craft villages with regional tourism. The
objective is to optimize tourism potential while ensuring
sustainable development.

2. CURRENT STATUS OF TRADITIONAL CRAFT VILLAGE
TOURISM AND POTENTIAL FOR TOURISM CONNECTIVITY

a. Traditional Craft Village Tourism Activities

Tourism activities in traditional craft villages (TCVs) in the
Red River Delta have experienced certain developments.
However, several limitations still need to be addressed to
enhance efficiency and attractiveness for visitors.

- Tourism Services and Hands-on Craft Experiences

Currently, craft village tourism is primarily concentrated in a
few well-known locations, such as Bat Trang and Phu Lang
ceramic villages, Phu Vinh bamboo and rattan weaving village,
Chudng conical hat village, Van Lam embroidery village, and Van
Phuc silk village. Some villages have introduced hands-on
experiences tailored for students, but overall, these activities
remain fragmented and lack distinct features to attract visitors.

Tourism activities are mainly organized around craft
households, production facilities, and some heritage sites.
However, there is no comprehensive planning for tourism
development. The rapid urbanization process has significantly
altered the traditional spatial characteristics of these villages,
negatively impacting the tourism experience.

- Heritage Experience Services

At present, only 4 out of 15 craft villages have organized
heritage-based tourism activities, which include visits to
communal houses, pagodas, ancient banyan trees, village wells,
and communal courtyards. However, the information provided
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to tourists regarding cultural, architectural, and historical values
remains limited. The current approach primarily focuses on
tangible heritage, while intangible values such as traditional
lifestyles, customs, and construction techniques have yet to be
effectively explored and promoted [4]

N | R
Fig 2. Tourists Visiting the Handicraft
ViII_.;i'glg Space in Phu Lang

Fig 1. Swedish Princess Visits Handicraft
roduction in Phu Vinh -

Fig 3. Exploring the Handicraft Village  Fig 4. Visiting the Conical Hat Products
Landscape by Bicycle in Ninh Van in Chuong Village
- Agricultural Culture Experience Services
Most traditional craft villages have yet to develop tourism
services that offer agricultural cultural experiences, with the
exception of Van Lam village, which integrates with the Trang
An tourism route. However, this activity remains spontaneous,

lacking systematic organization and a well-defined tourism

Experience traditional fish trapping with  Tourists' Gardening Experience in
bamboo baskets. Landscape Architecture

Fig 5. Experiential Agricultural and Cultural Tourism in Yan Buc Village [10]

Accommodation Services

Only two craft villages, Bat Trang and Van Lam, have
developed comprehensive accommodation services to meet
visitor demands. Favorable factors such as climate, land
availability, and scenic landscapes provide advantages for these
villages. However, other craft villages have yet to focus on
developing lodging facilities, limiting visitors' length of stay and
overall tourism experience

Homestay Entrance Gate of the Homestay House
Fig 6. Hospitality Services of La Belle Vie Homestay in Ninh Hai
- Recreational Services Associated with
Cultural Heritage

s

Intangible

Some craft villages have organized intangible cultural
heritage activities, such as quan ho folk singing in Phu Lang, xoan
singing in Huong Canh, and ca tru performances in Thu Sy, along
with traditional folk games like cockfighting, swing
competitions, and clay pot breaking. However, these activities
have not been effectively leveraged as distinctive tourism
products and remain primarily community-oriented rather than
tourist-focused.

- Spiritual and Cultural Tourism Services

Currently, spiritual tourism has not received systematic
investment in the surveyed craft villages. Most spiritual tourism
activities are integrated with heritage site visits and primarily
cater to domestic visitors. The potential of temples, pagodas,
communal houses, mother goddess worship, and folk legends
has yet to be fully explored and developed into a structured
tourism product.

- Culinary Tourism Services

Only 4 out of 15 craft villages offer culinary tourism services,
with Van Lam village having the most well-developed model.
However, food safety and hygiene management remain
inadequate, leading to issues such as counterfeit or low-quality
products. Additionally, the increasing popularity of modern fast
food has reduced the appeal of traditional cuisine.

Spatial Design Associated with
Traditional Craft Villages

Fig 7. Pilot Model of Traditional Craft Village Tourism in Phu Lang

- Handicraft and Souvenir Services

All surveyed craft villages offer souvenir products; however,
these items lack distinctiveness and have seen little innovation
over the years. Some products are bulky and difficult to
transport, while others face competition from imported goods,
particularly from China, which diminishes the brand value of
local craft villages.

b. Potential for Tourism Developmentin Traditional Craft
Villages

- Historical Value

Traditional craft villages are not only centers of production
but also repositories of historical and cultural heritage,
preserving the developmental imprints of local communities
and regions. With a history spanning hundreds of years, each
craft village represents a segment of the cultural-social value
chain, reflecting the settlement, production, and economic
development processes of indigenous inhabitants.

Long-standing craft villages such as Bat Trang, Van Phuc, and
Huong Canh serve as testaments to the resilience of traditional
crafts and illustrate the intricate relationship between village

Restaurant
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architecture and urbanization. Notably, the development of craft
villages surrounding Thang Long - Hanoi contributed to the
formation of a distinctive commercial urban structure,
exemplified by the "36 streets" of Hanoi's Old Quarter, which
showcases the interaction between economic-political centers
and traditional production regions.

Moreover, craft villages like the sedge mat-weaving villages in
Théi Binh are closely linked to land reclamation and territorial
expansion, reflecting adaptation strategies to natural conditions
and landscape transformations in coastal areas. The evolution of
these villages has not only influenced residential spatial
organization but also shaped unique cultural identities and social
structures.

From a tourism perspective, the historical value of craft villages
can serve as a key attraction through specialized tour routes, craft
village museums, and exhibition spaces displaying traditional
products alongside historical documentation and reenactments of
ancient production methods. Proper conservation and sustainable
utilization of craft village heritage contribute not only to tourism
development but also to preserving the architectural and cultural
identity of rural Vietnam. [3]

- Artistic and Craftsmanship Value of Handicrafts

Handicrafts from traditional craft villages in the Red River
Delta are not merely functional objects but embody aesthetic
excellence, intricate craftsmanship, and distinct cultural
identities. Each village specializes in unique products that reflect
the technical expertise and creative mindset of artisans across
generations. The diversity in design, crafting techniques, and
materials used ensures that even within the same industry,
products maintain unique characteristics. [8]

In ceramics, the differences in shaping techniques, decorative
motifs, and glazing methods between Bat Trang, Phu Lang, and
Huong Canh have created distinctive product lines. Artisans in Phu
Lang employ natural materials such as alluvial soil from the Cau
River, paddy field mud, and wood ash to develop their signature
rustic, earthy glazes with a sculptural essence. The innovative
handling of materials and production techniques enhances both
the functional and artistic value of these products, attracting both
domestic and international visitors.

Beyond ceramics, the bamboo and rattan weaving craft of
Phu Vinh is highly regarded for its refined weaving techniques
and precise detailing. The fusion of traditional handcrafting skills
with modern design trends has enabled these products to align
with the demands of the tourism market. High-aesthetic-value
handicrafts not only attract tourists but also create opportunities
for international promotion of Vietnamese craftsmanship.

- Landscape Value of Traditional Craft Villages

The landscape of traditional craft villages in the Red River Delta
is not only a testament to artisanal production spaces but also holds
deep cultural and historical significance. These unique landscape
elements create an immersive environment for visitors, fostering
experiential tourism products of high value.

Integrated Production-Living Spaces:

Unlike industrial zones, craft villages seamlessly integrate
production with residential areas, forming a harmonious spatial
composition. Visitors can easily distinguish these landscapes
through everyday sights—raw materials, unfinished products, and
completed handicrafts displayed along village paths and
courtyards. Vivid imagery such as ceramic jars lined along alleys,
brightly colored silk fabrics drying in the sun, or walls built from
ceramic scraps contribute to the village's distinctive character.
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These elements provide a strong foundation for experiential
tourism, allowing visitors to observe and participate in production
processes firsthand.[5]

Water-Inspired Landscapes - The Origin of Craft Villages:
Water bodies such as village wells, communal ponds, and
wharves play essential roles in both daily life and traditional craft
production. Villages specializing in ceramics, silk weaving, and
lacquerware are inherently connected to water sources, forming
unique regional production landscapes. These features not only
enrich the scenic value but also serve as focal points in cultural
tourism tours, offering deeper insights into the intrinsic
relationship between natural resources and artisanal heritage.

Symbolic Spatial Complexes: The triad of "Communal House —
Banyan Tree - Village Pond" is an emblematic feature of Northern
Vietnamese rural settlements, including craft villages. These spaces
serve as cultural and religious hubs while also functioning as tourist
attractions. Craft villages can capitalize on these settings by
organizing traditional festivals, craft demonstrations, and cultural
performances, thereby enhancing the visitor experience.[7]

Traditional Housing and Homestay Potential: Ancient houses
with moss-covered tiled roofs, red-brick courtyards, and trellised
gardens evoke a nostalgic charm, making them ideal for
homestay tourism. Incorporating traditional interiors, such as
intricately carved wooden furniture and parallel couplets,
further enriches the authenticity of the visitor experience,
particularly for international tourists seeking cultural immersion.

Rural Landscapes - Promoting Ecotourism and Agricultural
Experiences: Familiar rural images such as golden haystacks, banana
groves, water ponds covered with duckweed, and meandering
village paths lined with bamboo hedges have become iconic
representations of Northern Vietnamese countryside. These
elements provide significant potential for ecotourism development,
offering visitors immersive experiences in agricultural activities
such as vegetable farming, crop harvesting, and enjoying local
culinary specialties. Integrated tourism programs combining craft
village visits with authentic rural experiences can enhance the
economic value for local communities.

Alleyway Landscapes - Unique Transition Spaces: The
narrow village alleys framed by ancient gateways and lush
bamboo clusters evoke a sense of tranquility and authenticity.
These alleys serve as transitional spaces, linking the craft village
to the outside world, providing visitors with a compelling and
immersive journey into the heritage-rich village environment.
= 3 R R |

N

Fig 8. Attractive Souvenirs and Consumer Products for Tourists [9]
Agricultural Landscapes - Seasonal Tourism Experiences: The
Red River Delta is renowned for its agricultural products, including
rice, longan, and various vegetables. In many craft villages, seasonal
tourism can become a highlight, particularly during harvest seasons
when the entire village engages in vibrant agricultural activities.
Tourism programs integrating craft village visits with seasonal food
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experiences can significantly boost the economic and cultural
appeal of these destinations.

- The Value of crafting souvenirs and consumer products
for domestic and International Tourists

One of the key factors in enhancing the tourism experience
is the integration of traditional craft production spaces with the
final products-souvenirs and consumer goods that embody local
cultural identity. Traditional craft villages not only serve as
cultural heritage sites but also possess significant potential to
create distinctive, high-value commercial products that cater to
both domestic and international tourists.

These villages have a substantial advantage in producing a
diverse range of souvenirs that align with tourist preferences.
Items such as decorative ceramics, lacquer paintings, miniature
conical hats, article fans, brocade textiles, woven bamboo trays,
and intricately carved wooden statues not only exhibit aesthetic
value but also serve as prominent cultural symbols. The fusion of
traditional craftsmanship with contemporary design enhances
the appeal of these products, thereby expanding their market
reach within the tourism industry.

Efficient utilization of production spaces, exhibition areas,
and interactive experiences presents substantial opportunities
for developing craft tourism in a professional and engaging
manner. By strategically leveraging these elements, traditional
craft villages can strengthen their position as cultural
destinations, offering visitors a deeper and more immersive
appreciation of local heritage.

3. CURRENT STATUS OF THE CONNECTION BETWEEN
TRADITIONAL CRAFT VILLAGE TOURISM AND TOURISM IN
THE RED RIVER DELTA REGION

a.Linkages Between traditional craft Village Tourism and
Heritage sites and Scenic destinations

The integration of traditional craft village tourism (TCVT)
with heritage tourism and scenic destinations in the Red River
Delta (RRD) plays a crucial role in enhancing the value and
appeal of both tourism models. Many traditional craft villages in
the region are strategically located near significant cultural
heritage sites and renowned landscapes, facilitating the
formation of interconnected tourism routes. Notable examples
include Bat Trang pottery village, which is situated near the
Thang Long Imperial Citadel, the Temple of Literature, and Hoan
Kiem Lake; Dong Ho painting village, located near But Thap
Pagoda and Do Temple; Van Lam embroidery village, adjacent to
the Tam Coc - Bich Dong tourist area; and Van Phuc silk village,
nestled within Hanoi’s urban area. However, in practice, these
connections remain fragmented and have not been effectively
utilized.

Key limitations include: (1) A lack of strong linkages between
heritage site visits and craft village experiences, resulting in
tourists primarily making short shopping stops without
engaging in in-depth exploration of production processes and
cultural heritage; (2) An underdeveloped transportation and
service infrastructure, with few dedicated tourist routes or
integrated tourism products that combine these two tourism
forms; (3) Insufficient investment in experiential tourism
products, leading to a lack of attractive tour programs capable
of drawing visitors from nearby heritage sites.

To address these issues, a sustainable tourism development
strategy is needed, emphasizing the creation of integrated
tourism products such as heritage site visits combined with

hands-on craft-making experiences and local culinary
exploration. This model not only extends tourists' stay but also
fosters the conservation and sustainable development of
traditional craft villages in the region.

b. Linkages Between traditional craft Village Tourism
and Agricultural and Ecotourism

The integration of TCVT with agricultural and ecotourism not
only diversifies tourism offerings but also promotes the
sustainable development of local communities. This approach
aligns with modern tourism trends, maximizing the value of
natural landscapes, traditional production spaces, and
indigenous cultural elements. The RRD possesses significant
advantages in this regard, with its extensive network of craft
villages interwoven with specialized agricultural and
aquaculture zones, such as rice fields and fruit-growing areas
(Hung Yen’s longan, Bac Giang'’s lychee), aquaculture regions
(Ha Nam, Thai Binh, Nam Dinh), and villages specializing in fish
sauce production and traditional agricultural products.[1]

However, the development of integrated tourism models
combining craft villages and agriculture remains limited. Firstly,
the lack of comprehensive planning has resulted in fragmented
and uncoordinated development, with no well-structured
tourism routes. Secondly, investment in tourism services and
experiences remains insufficient, with most activities restricted
to sightseeing rather than immersive experiences such as
harvesting crops, processing traditional foods, or participating
in craft-making. Additionally, policies supporting businesses and
households to engage in these integrated tourism models
remain inconsistent and ineffective.

To enhance the connection between TCVT and agricultural
tourism, a comprehensive planning strategy is required,
identifying key potential areas and defining distinctive tourism
products. Investment in infrastructure, support services, and
eco-tourism and community-based tourism experiences will
improve tourism quality, increase economic value for local
communities, and attract a growing number of domestic and
international visitors.

4. PROPOSED MODEL FOR CONNECTING TRADITIONAL
CRAFT VILLAGE TOURISM WITH TOURISM IN THE RED RIVER
DELTA REGION

a. Orientation for connecting traditional craft Village
Tourism in the Red River Delta

Developing a model for linking traditional craft village
tourism (TCVT) with tourism in the Red River Delta (RRD) should
be based on the spatial distribution of tourism resources,
historical values, and the development potential of each area. To
maximize the advantages of natural, cultural, and economic
factors, the proposed model focuses on three main tourism
routes integrating river and road networks, alongside the
formation of three sub-regions for tourism development, each
associated with prominent cultural and natural heritage sites.

- Development of River-based Tourism Routes Combined
with Road Networks

The river system in the RRD is not only a crucial geographical
feature but also a foundation for developing specialized tourism
routes, ensuring flexible connections between craft villages and
major tourist destinations. Leveraging existing river tourism
routes and integrating them with the road network along
embankments can yield multiple benefits, such as restoring
natural ecosystems, reducing pressure on road infrastructure,
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and offering unique perspectives on the riverside craft village
landscapes. Attractive stopovers, such as boat docks and
riverfront promenades, will enhance the tourism experience and
add value to both craft village tourism and cultural tourism.

Three key river-based tourism routes are proposed:

+ TCVT along the Red River, linking with the Day River
tourism route, creating a seamless connection from Hanoi to
provinces along the Red River.

+ TCVT along the Duong River, connecting traditional craft
villages north of Hanoi with Bac Ninh and nearby provinces.

+ Coastal Craft Village Tourism, focusing on the potential of
coastal craft villages, integrated with marine ecosystems and
ancient port systems.

- Sub-Regional Development Based on Heritage Clusters

Route 3 - Caastal Tourlsm

Zoning tourism development into sub-regions helps
establish a structured approach that capitalizes on distinct
strengths, forming sustainable and highly distinctive tourism
clusters. Based on the UNESCO-recognized cultural and natural
heritage sites in the RRD, three key sub-regions for traditional
craft village tourism development are identified:

Sub-Region 1: Traditional Craft Village Tourism Cluster
Associated with the Thang Long Imperial Citadel and Hung
Temple

This sub-region encompasses numerous long-standing
traditional craft villages, such as Bat Trang ceramics, Bong Ho
folk paintings, Van Phuc silk, and Phu Vinh bamboo and rattan
weaving. It forms a strategic connection between Hanoi and
neighboring provinces, including Vinh Phuc, Bac Ninh, and Hung
Yen. This cluster leverages the rich historical and cultural
heritage of the region, creating a comprehensive tourism
network that integrates heritage sites with traditional craft
experiences.

Sub-Region 2: Traditional Craft Village Tourism Cluster
Linked to the Trang An Heritage Site

Covering the provinces of Ninh Binh, Ha Nam, Nam Dinh, and
Thai Binh, this sub-region specializes in craft villages closely
associated with cultural spaces and natural landscapes. Notable
villages include Van Lam embroidery village, Ninh Van stone
carving village, and Nga Son sedge mat weaving village. The
integration of these craft villages with the Trang An heritage
complex enhances the region’s tourism appeal by offering a
blend of historical, artistic, and ecological tourism experiences.

Sub-Region 3: Traditional Craft Village Tourism Cluster
Associated with Ha Long Bay

This cluster includes the coastal provinces of Quang Ninh,
Hai Phong, and Hai Duong, where coastal craft villages specialize
in seafood processing, wooden boat building, and fish sauce
production. These villages hold strong potential for developing
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an integrated eco-tourism model that combines craft village
experiences with marine tourism, leveraging the unique cultural
and environmental assets of the coastal region.

Development of Small-Scale Road-Based Tourism Routes

Alongside river-based tourism routes, the road network must
be effectively utilized while maintaining control over landscape
quality and infrastructure. Road connections between craft
villages and cultural heritage sites should be limited to distances
under 30 km to ensure reasonable travel times. This allows
visitors to engage more deeply with craft village activities
without being distracted by excessive travel distances.

The proposed approach to linking traditional craft village
tourism with broader regional tourism in the Red River Delta not
only supports the conservation and promotion of traditional
craft values but also expands opportunities for sustainable
tourism development. It fosters stronger inter-provincial
cooperation and enhances the overall attractiveness and brand
identity of the region’s tourism sector.

b. Model for connecting tourism products and Activities

In the context of sustainable tourism development in the Red
River Delta, establishing a structured model for linking tourism
products (TP) and traditional craft village tourism (TCVT) is
essential. This model aims to optimize visitor experiences,
increase economic value, and preserve cultural heritage. Based
on the spatial distribution and potential of craft villages, three
primary connectivity models are proposed: nucleus-based
connectivity, route-based connectivity, and cluster-based
connectivity.

Nucleus-Based Connectivity Model

This model integrates craft village tourism with major
tourism hubs, including national and provincial-level tourism
zones and key tourist cities. Leveraging the existing visitor flow
from these established destinations enables craft villages to
attract tourists more effectively while fostering a
complementary relationship between village tourism products
and larger tourism centers.

The nucleus-based model is categorized into three types:

Craft villages located within provincial or regional tourism
zones

These villages benefit from direct access to a steady stream
of visitors. A prime example is Van Lam village (Ninh Binh), which
is situated within the Trang An heritage site, providing ideal
conditions for developing cultural and community-based
tourism.

Craft villages located 5-10 km from a major tourism zone

National, Provincial Tourism Area

National. Provincial Tourism Area
O Tourism City Major City (Grade | - Special Category)

Tourism City, Major City (Grade | - Special Category]

@ Traditional Handicrat Viliaga - Tourism @ Traditional Handicrat Village - Tourism
Fig 9. Nucleus-Centered Connectivity Model  Fig 10.Linear Connectivity Model
The close proximity allows easy visitor access via bicycles or
personal vehicles, making it suitable for both independent
travelers and short-term tour groups. Notable examples include
Bat Trang ceramics village and Van Phuc silk village (Hanoi),
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which are well-integrated into the tourism ecosystem of the
capital city

) Regionat Provinial Touris: Auraction
o Traditional Handicraft Village - Tourism

Fig 11. Cluster Connectivity Model

Villages Located Approximately 30 km from Provincial or
Regional Tourism Centers: This distance is suitable for day trips,
attracting both domestic and international visitors. Craft villages
within this category should develop additional experiential
services to enhance their appeal and encourage tourists to
spend more time at the destination.

- Route-Based Connectivity Model

For craft villages that are not in close proximity to major
tourism hubs or tourist cities, establishing tour routes that link
multiple key destinations helps increase visitor traffic and
creates mutual support among tourism sites. This model is
typically organized by travel agencies with well-defined
itineraries, where craft village tourism serves as a supplementary
attraction to primary tourist sites. Due to its short-term nature
and focus on sightseeing, villages following this model primarily
cater to group tours rather than independent travelers.

- Cluster-Based Connectivity Model

This model applies to craft villages that lack the geographic
advantage of being near major tourism centers but can form
interconnected tourism clusters to enhance their overall appeal.
Villages within such a model must collaborate closely to ensure
product diversity and complementarity, avoiding redundancy in
tourism offerings.

Key factors in developing a cluster-based connectivity model
include:

Development of High-Quality Accommodation Services:
Given the considerable distance from major tourism hubs, craft
villages within this model need to offer well-developed lodging
facilities to accommodate overnight visitors, making them
suitable for 1-2 day tour packages.

Ensuring Product Differentiation in Tourism Offerings:
Destinations within the cluster model must exhibit distinct
characteristics to attract visitors and avoid monotony. For
instance, a single tourism route should not focus excessively on
religious sites such as temples and pagodas unless significant
architectural or historical differences exist between them.

Utilizing Online Information Channels and Expanding Market
Reach: This model is suitable for both group tours and
independent travelers, especially when promoted through
digital platforms. Craft villages in Nam Binh, Thai Binh, and Ha
Nam hold strong potential for development under this
approach.

5. CONCLUSION
The integration of traditional craft village tourism with

regional tourism in the Red River Delta plays a crucial role in
preserving cultural values, enhancing economic efficiency, and
fostering sustainable tourism development. Based on an
analysis of spatial characteristics, potential, and current tourism
development trends in the region, the proposed connectivity
model consists of three river-and-road-based tourism routes,
aligned with three sub-regions structured around distinctive
cultural and natural heritage clusters. Additionally, the tourism
product system and craft village tourism activities are organized
into three formats: nucleus-centered connectivity, route-based
connectivity, and cluster-based connectivity, aiming to optimize
visitor experiences and increase local economic value.

To successfully implement the proposed connectivity model,
close collaboration among government authorities, businesses,
local communities, and scientific organizations is essential. Key
measures for improving the efficiency and sustainability of this
model include infrastructure investment, policy development,
and the application of digital technologies in tourism promotion
and management. These strategic initiatives will contribute to
the long-term success of craft village tourism as an integral part
of the broader tourism network in the Red River Delta.
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ABSTRACT

The production of cement requires a significant amount of energy and
resources. Rice husk ash is known as a highly active pozzolan material
and can partially replace cement in the production of mortar and
concrete. This paper presents the use of rice husk ash that is
recovered from burning rice husks in a local ceramic kiln. In this study,
rice husk ash is used as a replacement for cement in different dosages
of 0%, 9%. 10%. 15%. and 20%. The strength of the specimens was
assessed at 7, 28, and 5B days of age. According to the results, rice
husk ash added in amounts ranging from 5% to 1% performed
equivalent to ordinary mortar in compressive strength.

Keywords: Rice husk ash: pozzolan; cement supplementary
material; mortar.

TGM TAT

(lua trinh s&n xudt xi mang tigu tdn mat lreng lén néng lugng va tai
nguyén. Tro trdu, duoc bigt dén nhe mat loai vat lieu puzolan ca
hoat tinh cao, cd the thay the mat phan xi méng trong sén xuét vira
va bé tang. Bai bao trinh bay nghién ctu vé viec st dung tro tréu
thu hdi tir qua trinh ddt va tréu tai mat [a g&m dja phrong. Trong
nghién ctu, tro tréu duge dung dé thay the mat phan xi méng vai
cac ty |8 0%. 5%, 10%. 15%, va 20%. Cuang dé coa cac mau thi
nghiém dugc danh gia & cac mac thai gian 7 ngay, 28 ngay va ob
ngay tudi. K&t qué cho théy, viec sir dung tro tréu vai ty 18 tir 0%
den 19% mang lai hiéu qué tvong dueng vai vira thang thueang vé
cuing da chiu nén.

Tir khaa: Tro tréu; puzolan; vt ligu bal sung xi méng; vira.

1. INTRODUCTION

The construction industry, particularly cement production, is
facing significant challenges related to environmental sustainability
and natural resource consumption. Cement, as one of the most
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essential materials in construction, plays a critical role in producing
concrete and mortar. However, its production is energy-intensive
and contributes approximately 7-8% of global CO, emissions,
making it one of the largest sources of carbon emissions [1][2][3].
This situation underscores the urgent need for alternative solutions
to mitigate the negative environmental impacts of cement
production, driving research in sustainable construction materials.

In this context, rice husk ash (RHA), a by-product of the
agricultural sector, emerges as a promising alternative. When rice
husks are burned, they produce RHA, which is rich in amorphous
silica (SiO,) [4][5]. As a highly reactive pozzolanic material, RHA has
the potential to react with calcium hydroxide (Ca(OH),) during the
cement hydration process to form additional binding compounds,
enhancing the strength and mechanical properties of mortar and
concrete [6][7]. Furthermore, utilizing RHA offers dual benefits by
reducing cement consumption and repurposing agricultural waste,
thereby minimizing environmental impact across multiple
industries [8]. Both the hydration and pozzolanic reactions proceed
according to the following mechanisms:

Hydration reaction:

H,0 + C3S or C,S - Ca(OH), + majorly C —S — H gel

Pozzolanic reaction:

Ca(OH), + H,0 + RHA(Si0,) — minor C —S — H ge

Although numerous studies have demonstrated the potential of
RHA in construction applications, its effectiveness is largely
influenced by its source and processing method. RHA derived from
local sources, such as ceramic kilns, may exhibit variations in
chemical composition, structure, and pozzolanic activity due to
factors such as burning temperature, duration and conditions
[91[10]c Therefore, it is essential to investigate and evaluate the
specific properties of RHA from each source to determine its
practical applicability in construction.

This study focuses on the use of RHA recovered from a local
ceramic kiln as a partial replacement for cement in mortar
production (Fig. 1). RHA was tested at various replacement levels
(0%, 5%, 10%, 15%, and 20%). The common replacement levels in
previous studies typically range from 5% to 20% of the cement mass
to ensure a balance between strength and workability of the
material [9][11]. Mortar samples were evaluated at 7, 28, and 58 days
to assess critical mechanical properties, including compressive
strength. The findings provide empirical insights into the feasibility
of RHA as a cement substitute while assessing its technical and
environmental performance in real-world applications.
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o
Figure 1. Burning rice husks in a ceramic kiln (Photo Credit: baovinhlong.com)
This research not only sheds light on the potential of RHA in
sustainable construction but also contributes to the development
of environmentally friendly solutions for the construction industry.
Utilizing RHA, a widely available agricultural by-product, can reduce
the resource pressures associated with cement production and offer
a pathway toward creating circular and sustainable construction
practices.

2. MATERIALS AND EXPERIMENTAL METHODS

2.1. Materials

2.1.1 Fine aggregate

The fine aggregate utilized in this study was locally sourced
natural river sand, characterized by a fineness modulus of 1.6.
Comprehensive assessments of its particle size distribution
(according to TCVN 7572-2:2006 [12]) and physical properties were
conducted to ensure its suitability for incorporation into the
experimental specimens, as detailed in Figure 2 and Table 1,
respectively. The river sand is surface dried before casting.

Table 1: Physical properties of river sand

Table 2: The physical properties of the OPC

Testing Test

h -
Characteristic Methods result

1. Specific gravity (g/cm?) TCVN 4030-2003 | 3.10

2. Consistency (%) TCVN 6017-2015 | 28.8

3. Setting time
Initial (minutes)
Final (minutes)

TCVN6017-2015 | 139'
3h45'

4, Soundness (Lechatelier method) (mm) | TCVN 6017-2015 | 0.71

5. Fineness, retained 0.09 mm (%) TCVN 4030-2003 | 6.50

6. Compressive strength (MPa)
3 days TCVN 6016-2011 | 22.20
28 days 44.0

Property Values
Specific gravity (g/cm?) 2.78
Fineness modulus 1.60
Density (kg/m3) 1530
Water absorption (%) 2.61
Moisture (%) 2.76
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Figure 2. Particle size distribution of river sand

2.1.2 Cement

Ordinary Portland Cement (OPC) of type PCB40, conforming to
the Vietnam Standard TCVN 6260:2020 [13] and equivalent to ASTM
C595 [14], was utilized in this study. Its physical properties are
summarized in Table 2.

2.1.3 Rice Husk Ask

RHA was collected from a ceramic brick kiln located in the Mang
Thit Ceramic and Brickmaking Village in Vinh Long Province (as
shown in Fig. 3-a). The kiln uses rice husk as its primary fuel source,
with combustion temperatures ranging from 700°C to 900°C. The
burning process lasts approximately three days, providing sufficient
thermal energy for the production of ceramic bricks while
simultaneously generating ash as a by-product. The RHA was
collected after the kiln had cooled and was subjected to a
preliminary cleaning process to remove coarse impurities such as
unburnt husks and brick particles. After initial cleaning, the RHA was
further processed by grinding in a Los Angeles abrasion machine for
6 hours at a speed of 22 rpm to achieve particle sizes smaller than
45 pm (Fig. 3-b), in accordance with TCVN 8827:2011 standards [15].
This process ensured material uniformity and enhanced the
pozzolanic reactivity of the RHA. The processed RHA was then
stored in airtight bags under dry conditions to prevent moisture
absorption.

The collected RHA is in the form of a light gray powder with a
relatively fine texture. The chemical composition of the RHA was
determined using Energy Dispersive X-ray Spectroscopy (EDS), and
the results are summarized in Table 3.

Table 3: Chemical composition of RHA

Component Percentage (%)
Na>O 0.18
MgO 0.90
Al;Os 2.82
SiO; 90.06
P20s 0.79

SOs 1.45
K20 1.79
Ca0 1.54
FeO 1.13
LOI (Loss on Ignition) 1.51

Compared to other reported RHA sources, the RHA in this study
exhibits a high silica (SiO,) content of 90.06%, which is within the
optimal range (85-95%) for pozzolanic materials. Its low loss on
ignition (LOI) of 1.51% indicates efficient combustion with minimal
residual carbon, outperforming other RHAs that often have higher
LOI values (2-6%). Additionally, the low SO; content (1.45%) and
limited impurities, such as alkalis and metallic oxides, further
enhance its suitability for use in cement and concrete. The

ISSN 2734-9888 | 03.2025 XAYiDUNG |83




NGHIEN CUU KHDA HOC

experimental results indicate that this type of RHA meets the
requirements of ASTM C618-19[16] and TCVN 8827:2011 standards
[15].

a)

Figure 3. (a) RHA before grinding and (b) after grinding

The Scanning Electron Microscopy (SEM) image of the RHA at
1000x magnification in Fig. 4 reveals a heterogeneous particle
morphology with angular, irregularly shaped fragments and a
rough surface texture. The particle size predominantly falls within
the micrometer range, with smaller fine particles also present,
making it suitable for pozzolanic applications. The microstructure
exhibits a porous and uneven surface, which enhances the reactive
surface area and improves interaction with cementitious
components.

Figure 4. SEM for RHA particles.

3.2 Experimental Methods

To investigate the effect of RHA replacement for cement on the
strength of mortar, an experimental procedure was conducted as
follows. OPC served as the primary binder, with RHA incorporated
as a partial replacement for cement at levels of 0% (control), 5%,
10%, 15%, and 20% by weight. The mortar mix proportions
comprised one part cement, three parts sand, and a constant water-
to-cement ratio of 0.40, which was maintained across all mixtures to
ensure comparability. The detailed mix proportions for the five
mixtures are presented in Table 4.

Table 4: Mortar mix composition with RHA (gam)

% RHA by Cement Sand RHA Water
cement
0 450 1350 0 180
5 450 1350 5.45 180
10 450 1350 5.45 180
15 450 1350 5.45 180
20 450 1350 5.45 180

The materials were first weighed according to the mix design.
For each mixture, the dry components (cement, RHA, and sand)
were blended to ensure uniform distribution. Water was then
gradually added to the dry mixture and mixed using a standard
mortar mixer for 2-3 minutes to achieve a homogeneous
consistency. The prepared mortar was poured into standard molds
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(40 x 40 x 160 mm) and compacted. After 24 hours, the samples
were demolded and transferred to a curing water tank, where they
were cured for 7, 28, and 56 days in accordance with TCVN
6016:2011 [17]. To determine the compressive strength, the
specimens were first split into two halves using flexural force (Fig. 5-
a), and each half was then used for compressive strength testing
(Fig. 5-b). The compressive strength result was taken as the average
value of six specimens. The experiment was conducted in
accordance with TCVN 3121-11:2022 standards [18].

b)
Figure 5.Three-point bending test (a) and compression test (b) on mortar prisms

3.RESULTS AND DISCUSSION

The compressive strength of mortar is significantly influenced
by the RHA content, as shown in Fig. 6. At 7 days, the compressive
strength decreases as the RHA content increases, particularly at 15%
and 20%, likely due to the incomplete pozzolanic reaction at early
ages. However, at 28 days, mixtures with 5% and 10% RHA
demonstrate noticeable strength improvement, surpassing the
control sample (0% RHA). By 56 days, the samples containing 10%
and 15% RHA achieve compressive strength equivalent to or higher
than the control sample, indicating the long-term contribution of
the pozzolanic reaction. Specifically as follows:

At 7 days, the 0% RHA (control sample) shows a compressive
strength of about 28 MPa. When 5% RHA replaced cement, the
strength dropped to 27 MPa, a 3.57% decrease. With 10% RHA, it
further decreased to 26 MPa (7.14% lower). At 15% RHA, the
strength was 25 MPa (10.71% reduction), and at 20% RHA, it
dropped to 23 MPa, a 17.86% decrease.

At 28 days, the 0% RHA (control) has a compressive strength of
32 MPa, indicating the hydration process is mostly complete. The
5% RHA sample shows a slight increase to 33 MPa (3.13% higher),
due to the early pozzolanic reaction. The 10% RHA sample reaches
34 MPa, a 6.25% increase, considered optimal for strengthening the
mortar. The 15% RHA sample maintains 32 MPa, indicating no
further improvement. At 20% RHA, the strength decreases to 30
MPa (6.25% lower), likely due to insufficient cement hydration
despite continued pozzolanic activity.

At 56 days, the 0% RHA (control) has a compressive strength of
35 MPa, indicating complete hydration. The 5% RHA sample shows
a slight decrease to 34 MPa (2.86% lower), with minimal impact on
strength. The 10% RHA sample achieves the highest strength at 36
MPa (2.86% higher), reflecting optimal pozzolanic reaction. The 15%
RHA sample maintains 35 MPa, showing no significant change. The
20% RHA sample drops to 33 MPa (5.71% lower), likely due to
excessive cement replacement, which hinders hydration and bond
formation despite continued pozzolanic activity.

Among the mixtures, the 10% RHA replacement shows the most
optimal performance, achieving the highest compressive strength
at 28 and 56 days. Conversely, the 20% RHA replacement exhibits
the lowest strength values across all curing ages, likely due to
excessive clinker replacement, which reduces the availability of
calcium hydroxide for the pozzolanic reaction.
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In summary, RHA replacement levels of 5% to 15% are effective
in enhancing the compressive strength of mortar over time, with
10% being the optimal replacement level. This demonstrates the
potential of RHA as a sustainable cement substitute to improve
performance and reduce environmental impact.

Tdays 28 days o5 days
40

35

30 A
235 4
0 4

15

Compressive stremgth (MFa)

% 5% 10% 15% 0%

RHA conient by weight of cement

Figure 6. The effect of RHA content on the compressive strength of mortar

4. ASSESSMENT OF ENVIRONMENTAL AND TECHNICAL
EFFICIENCY

The reduces transportation costs and supports sustainable
construction practices by promoting the use of regional materials.

In practice, integrating RHA from ceramic kilns into building
materials aligns with the principles of circular economy and
sustainable development, fostering eco-friendly and cost-effective
construction solutions. However, further studies on long-term
durability and standardized processing techniques are necessary to
optimize its performance and widespread adoption.

5. CONCLUSIONS

This study confirms that rice husk ash (RHA) can be effectively
used as a partial cement replacement in mortar while maintaining
structural integrity. The experimental results indicate that a 10%
replacement level is optimal, offering a balance between strength
development and sustainability. The use of RHA not only reduces
cement consumption, thereby lowering carbon emissions, but also
provides an eco-friendly solution by repurposing agricultural waste.
Additionally, its high silica content enhances pozzolanic activity,
contributing to long-term strength improvement. Future research
should further investigate the long-term durability of RHA-based
mortar and optimize processing techniques to enhance its
performance and widespread application in sustainable
construction.
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TGM TAT

Nghién citu nay phan tich cac nguyén nhan gay cham tién da thung
gdp trong qué trinh thi cang nha Xudng tai tinh Binh Duong, Viet
Nam. D& xac dinh mac da cham tré, nghign citu d& ding phuong
phép phén tich tign do dva vao cac cong tac chinh, tién hanh so
sanh tién da theo k& hoach vai thyc t€. Phuong phap phén tich cira
s d& tim rd nguyén nhan cham tré vai timg trudng hop gy ra su
cham tré chinh. Két qua sd, dya trén tinh hudng mat duv an nha
xurérng, cho théy cac nguyén nhan cham tré chinh nhur: gidy phép xay
dyng, cong tac coc, cang tac ket céu, cang tac hoan thign, cang tac
he thing co dién, va ching nhan hoan thanh Phang chéy chita chay
(PCCC). Ket qua cing cho thdy 04 nai dung dan dén sw cham tré
thirang xuyén cia cac nguyén nhan trén [ thiu cang nhan (cham
tré 02 ngay), thigu hyt thit bi (cham tré 47 ngay) va vat tu giao tré
tir nha thau (cham tré 128 ngay), va nha thau phu cham tré trong
qué trinh thi cang (cham tré 180 ngay). Tang cang, 04 nguyén nhan
thirang xuyén nay da khign dy an bi tri hoan tai 407 ngay. Nghién
ciru nay cung cép nhitng ket qua giap cac nha quan Iy thi cang xuwdng
twong ty oo co st diéu chinh quy trinh d& gidm suw cham tré trong
qué trinh thi cang.

Tir khéa: Cham tign do; nguyén nhan cham tién da; nha xwéng; phan
tich tién dd; qué trinh thi céng.

ABSTRACT

This study analyzes the causes of delays that often occur during
the construction of a factory in Binh Duong province, Vietnam. To
determine the level of delay, the study used a progress analysis
method based on the main tasks, comparing the planned progress
with the actual progress. The window analysis method to find out
the causes of delays for each case that causes the main delay is
also presented. Numerical results, based on the situation of a
factory project, show the main causes of delays such as:
construction permits, pile work, structural work, finishing work,
mechanical and electrical system work, and fire protection
completion certificate. The results also show that 04 contents
leading to frequent delays of the above causes are lack of workers
(02 days of delay). lack of equipment (47 days of delay) and
materials delivered late by the contractor (128 days of delay), and
subcontractors late in the construction process (180 days of
delay). In total, these four frequent causes delayed the project by
407 days. The study provides results that can assist managers of
similar factory construction have a basis to adjust the process to
reduce delays in the construction process.

Keywords: Construction delay; delay causes; factory; schedule
analysis; construction process.

1. GIGI THIEU

Cham tién d6 trong xay dung la mét van dé phé bién va nghiém
trong, ddc biét trong cac du an cong nghiép nhu thi cong nha Xuéng tai
tinh Binh Duang, Viét Nam. V&i t6c d6 phat trién kinh t& va nhu cdu ma
réng cd sG ha tang cong nghiép ngay cang tang, tinh Binh Duong da tr&
thanh trung tdm thu hut nhiéu du én xay dung nha xudng phuc vu cac
nganh san xuat va xuat khau. Tuy nhién, tinh trang cham tién d6 khéng
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chianh hudng dén uy tin clia nha thau va chl dau tuma con gay tén that
tai chinh dang ké va lam tri hoan cac k& hoach san xuat ctia doanh nghiép.
C6 nhiéu phuong phap tiép can dé phan loai cham tré trong xay dung
duia trén nguyén nhan gay ra. Cac phuang phap nay cé thé chia thanh cac
loai nhu cham tré khong thé chip nhan dugc, cham tré c6 thé chap nhan
nhung khéng dugc béi thudng, va cham tré ¢ thé chap nhan va dugc boi
thudng (Theodore Trauner, 2009).
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Tai Viét Nam, Nguyén Khac Quan va Nguyén Thi Song Tién
(2023) da khao sat 84 chuyén gia trong linh vuc xay dung nha xudng
tai Viét Nam, xac dinh 57 yéu t6 anh hudng dén cham tién dé, trong
d6 5 yéu t6 chinh la phéi hgp kém gilta cac bén, thi€u nhan céng,
yéu t6 bat kha khang, sai sot thiét ké va cham duyét h6 sa [1]. Huynh
Thi Yén Thao va cong su (2023) phan tich 26 nguyén nhan gay cham
ti€én dé thi cong cac du an dau tu xay dung tai TP.HCM. Théng qua
phuong phép dinh tinh va dinh lugng, cac nhan t6 dugc phan nhém
thanh 6 nhdm chinh la nhan céng, cha dau tu, nha thau, tu van, vat
tu/thiét bj va yéu t6 bén ngoai. Nhan t6 nhan cong va chia dau tu
dugc xac dinh la c6 anh hudng I6n nhat [2]. Bui Viét Thi (2024) da
nghién clu cac yéu t6 anh hudng dén tién do thuc hién du an dau
tu phat trién do thi tai Binh Duong, tap trung vao cac nhém nhan té
chinh: chu dau tu, nha thau, don vi tu véan, yéu t6 phap ly va ngoai
vi. Két qua cho thdy, nang luc clia cht dau tu va nha thau dong vai
trd quan trong, trong khi cac yéu t6 nhu thu tuc phap ly phc tap,
thiéu thiét bi, nhan luc va sy phoi hop gilta cac bén ciing la nguyén
nhan chinh dan dén cham tré tién do [3].

Cac ky thuat tiép can su cham tré nay cling da dang. V6 Minh
Huy va Nguyén Thanh Tam (2017) da phan tich ky thuat so sanh tién
dd ké hoach va thuc té (As-Planned vs. As-Built), mét phuong phap
phd bién dé danh gia cham tién dé bang cach xac dinh su khac biét
gilia thai gian du kién va thai gian hoan thanh thuc té. Ky thuat nay
dé 4p dung va cung cap cai nhin téng quan vé muc d6 cham tré [4].
V6 Minh Huy (2017) da ap dung ky thuat so sanh tién do ké hoach
va thuc té (As-Planned vs. As-Built) d€ danh gia cham tién do tai du
an luéng tau bién vao séng Hau. Phuong phéap nay dugc thuc hién
bdng cach so sénh tién d6 theo ké hoach ban dau (40 ngay) vdi tién
doé thuc té€ (44 ngay), qua dé xac dinh sy cham tré 4 ngay. Két qua
cho thdy cac nguyén nhan chinh bao gém 16i clia nha thau (2 ngay),
16i cGla cht dau tu (1 ngay), va 16i ctia bén thi ba (1 ngay) [5].

Trén thé gidi, viec nghién ctru su chdm tré clia dy an cling dugc
quan tam nhiéu. Assaf va Al-Hejji (2006) nghién ctiu cac nguyén
nhan gay cham tré trong cac du an xay dung I6n tai A Rap Xé Ut,
phan loai thanh 9 nhém chinh. Ky thuat so sanh tién do k& hoach va
thuc té dugc sirdung dé danh gia muic dé cham tré, chiraring "thay
déi thiét k&" 1a nguyén nhan phd bién nhat. Ho nhan manh vai trd
cla viéc cai thién phéi hgp gilta cac bén lién quan dé gidm thiéu
cham tré va tranh tranh chdp [6]. Braimah (2013) da phan tich
phuong phép so sanh tién do ké hoach va thuc té (As-Planned vs.
As-Built), cho thay day la mét ky thuat don gian dé xac dinh miic do
cham tré bang cach so sanh ngay hoan thanh ké hoach va thuc té
[71.

Nguyen va Ibbs (2006) nhan manh rang viéc phan tich cham tré
ma khong tinh dén phan bd tai nguyén c6 thé dan dén két qua sai
léch. Mot s6 cham tré c6 thé gay ra phan bé tai nguyén khong thuc
té, lam gia tang cham tré du an. Nghién ctu dé xuat phan tich clra
s6 tién d6 cai tién, bao gom yéu té phan bé tai nguyén, dé dam bao
két qua dang tin cay hon [8]. Prasad and Vasugi (2017) da phan tich
nguyén nhan cham tré trong cac du an xay dung & cac nén kinh té
phat trién va dang phat trién. Nghién ctru cho thdy cdc nguyén nhan
cham tré thudng khac nhau gilta cac quéc gia, tdp trung vao ba
nhom chinh: ch dau tu, nha thau, va yéu t6 ngoai vi [9]. Braimah
(2013) da danh gia cac ky thuat phan tich cham tré phé bién trong
nganh Xay dung, bao gém “As-Planned vs. As-Built”, “Impacted As-
Planned” va “Window Analysis”. Nghién ctru nhan manh rang méi
ky thuat cung cap két qua khac nhau, phu thuéc vao phuong phap
ap dung va yéu cau phan tich [10]. Susi¢ (2024) nghién ctu cac
nguyén nhan gay cham tré trong dy an xay dung tai Bosnia va
Herzegovina, théng qua phong van ban cau trdc véi cac chuyén gia
trong nganh. K&t qua chi ra cac yéu t6 chinh gom lap ké hoach du

an khong day du, han ché vé tai chinh, rao can hanh chinh, thiéu
giao tiép hiéu qua va su thiéu hut lao dong. Tac gia nhan manh tam
quan trong cla quan ly rdi ro ché déng va cai thién giao tiép dé
gidm thiéu cham tré [11].

Viéc xac dinh va phan tich cac nguyén nhan gay cham tré la
buéc quan trong d€ nang cao hiéu qué quén ly va téi uu hoa tién do
thi cdng. Nhiéu nghién ctu da chira rang cham tré thudng xuat phat
tUr cac van dé nhu su thi€u hut nhan luc, thiét bi, su cham tré trong
viéc cung cap vat tu, va nhiing khé khan lién quan dén cac yéu té
phap ly nhu gidy phép xay dung. Tuy nhién, d6i véi cac du an nha
xudng tai tinh Binh Duong, cac nguyén nhan nay can dugc nghién
clru trong béi cdnh cu thé, véi cac yéu t6 dia phuong va dic thu cla
tung du an. Nghién ctru nay phan tich cdc nguyén nhan chinh gay
cham tién d6 trong qua trinh thi cd6ng nha xuéng tai Binh Duong. Su
dung phuong phép phan tich tién d6 dua trén cac cdng tac chinh,
nghién ctiu khong chi so sanh tién do thuc té vai ké hoach ma con
ap dung phuaong phap phan tich clfa s6 dé€ tim hi€u cac nguyén
nhan thudng xuyén dan dén su cham tré du an.

2. PHUONG PHAP NGHIEN cUU

Phuong phap phan tich clia sé (Window Analysis) dugc phat
trién ti cudi nhitng nam 1985 [12] va dugc st dung rong rai trong
quan ly tién do xay dung dé phan tich nguyén nhan gay cham tré.
Theo Trauner (2009) [13] va Holley (2012) [14], phuong phap nay
doéng vai tro quan trong trong viéc danh gia tac déng clia su cham
tré 1én tién do du an. Bugc ap dung phd bién trong cac du an 16n,
dac biét la cac hgp dong cé yéu cau cao vé tién do, phuong phéap
nay gilp xac dinh rd nguyén nhan cham tré, quy trach nhiém cu thé
cho tling bén, hé trg thuong thao vé gia han tién dé hoac boi
thudng thiét hai. Ngoai ra, n6é con nang cao tinh minh bach va hiéu
qua quan ly tién dé, gitp nha thau va cht dau tu c6 cai nhin t8ng
thé vé tinh trang thuc té ctia du an.

Phuong phép phan tich clfa s6 dugc 4p dung trong nghién cuiu
nay nham chia nho tién d6 dy an theo tiing giai doan thi céng, cho
phép danh gia chi tiét tac dong clia tiing su kién cham tré dén tién
dé téng thé. Theo nguyén ly, phuong phéap nay khéng phan tich
toan bo du an mét cach téng quat ma tap trung vao ting khoang
thai gian cu thé, so sanh tién do thuc té€ véi k& hoach dé xac dinh
muc d0 sai léch, nguyén nhan va trach nhiém ctia cac bén lién quan.
Cach tiép can nay gilip nang cao do chinh xac trong phan tich cham
tré va hé trg dé xuat cac giai phap téi uu héa ti€n dé thi cong.
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Hinh 1. Quy trinh nghién ctu

Dé phan tich cac nguyén nhan chinh gy cham tién dé trong
qua trinh thi céng nha xudng tai tinh Binh Duong, Viét Nam, nghién
clru da trién khai mét quy trinh (hinh 1) bao gém 06 buéc chinh. Pau
tién, dit liéu du &n dugc thu thap tur nhiéu nguén khac nhau bao
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gém théng tin tir ch( dau tu, tu van, nha thau chinh va nha thau
phu, v6i cadc ngudn dit liéu chinh la tién dé theo hgp déng, tién do
diéu chinh, ké hoach st dung nhan luc, may moc va thiét bj, tién dé
mua sam, bién phap thi cong, cling cac bao cdo hang ngay, bao céo
théng, bién ban hop tuan va bién ban cudc hop thang. Tiép theo,
dua trén cac dit liéu thu thap dugc, tién do ca s& dugc xay dung véi
su ho trg clia phuong phap dudng gang nham xac dinh ré céc cong
viéc can thuc hién, thai gian hoan thanh du kién va mai lién hé gidra
cac hoat dong, tir d6 lam néi bat cac cong viéc quan trong anh
hudng truc ti€p dén thai han hoan thanh du én. Sau d6, tién doé thuc
té dugc chia thanh cac khodng thdi gian (clfa s6) dé phan tich so
sanh vai ti€n d6 ké hoach, gitp nhan dién chinh xac cac yéu t6 anh
hudng trong tiing giai doan. Trong méi clfa s6 phan tich, cac cong
tdc cham tré dugc danh gia chi tiét, cac nguyén nhan chinh gay
cham tré dugc phan loai dé xac dinh muc d6 tac déng va lam ré
trach nhiém ctia cac bén lién quan. Trach nhiém cham tré trong
tiing clra s6 dugc quy dinh ré cho cac bén nhu chl dau tu, nha thau
chinh, tu van va cac nha thau phu dua trén tiing nguyén nhan cu
thé. Cudi cuing, sau khi hoan thanh phan tich tat cd cac clfa s6, trach
nhiém va nguyén nhan gay cham tré dugc téng hop nham danh gia
tac déng toan dién dén du an, lam ré vai trd clia tiing bén lién quan
va xac dinh cadc nguyén nhan thudng xuyén gay ra cham tré tién do
duan.

Hinh 2. Phdi canh nha xudng tai tinh Binh Duong

Du 4n nha xudng tai tinh Binh Duong, Viét Nam, la mét du én
nam tai Khu céng nghiép Viét Nam-Singapore II-A, véi dién tich
7.328 m? bao gém cac hang muc chinh nhu nha xudng 2 tang, tram
dién va ha tang xung quanh. Du an dugc thuc hién theo phuang
thuc Design-Bid-Build (Thiét ké - Dau thau - Thi céng) véi téng chi
phi khoang 123 ty d6ng. K& hoach, du an du kién hoan thanh trong
vong 10 thang, tir thang 5/2021 dén thang 2/2022. Tuy nhién, theo
cac bién ban cudc hop hang tuan, nhat ky cong trudng, cac van ban
trao d6i gilra cac bén lién quan tai dy an thi su cham tré tién do6 do
nhiéu yéu t6 anh hudng, bao gom su cham tré trong viéc cap phép
xay dung, tac déng tur dai dich COVID-19 va céc van dé vé nhan luc,
thiét bi, vat liéu, du an da kéo dai va dy &n hoan thanh vao thang
6/2023, chadm hon 16 thang so véi ké hoach ban dau.

3.KETQUASO
3.1 Tién do cta du an theo ké hoach va thuc té
Nim 2021 2022 2023
Cong tac
Thing 05 (06 |07 |08 |09 |10 [I1 |12 (o001 (02 [0O3 (04 |OF |06 |07 (08 [00 |10 (11 |12 |01 |02 |03 |04 |05 |06
K& hoach 16 thing (chim tre)
L.Giay phép xiy dung
Thure té
K& hoach
1. Coc
Thure t&
o K& hoach
3, Keét can
Thue te
Ké hoach
4. Hoan thién
Thure t8
K& hoach
5. He thong co dién
Thure t&
6. Thi nghiém va chay | ¢ hoach
thet Thire &
7. Chimg nhinhoan | ot hoach
thianh PCCC Thrc &2
8. Ching nhinhoin | Lo noach
thanh dw dn Thee 8
K& hoach
9. Ban giao d dn
Thure t&
Ghi chu: K& hoach — == Thuc té

Hinh 3. Tién d6 theo ké hoach va theo thyc té ctia nha xuéng

Hinh 3 trinh bay tién do thi céng theo k& hoach va thuc té cla
nha xudng. Cong tac gidy phép du ki€n hoan thanh trong thang
7/2021, tuy nhién thuc té bi kéo dai dén thang 12/2021, gay cham
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tré ban dau dang ké. Céng tac Coc theo ké hoach bat diu tu thang
5/2021 va két thuc vao thang 7/2021, nhung trén thuc té€ kéo dai
dén thang 11/2021. Cong tac két cdu dugc Ién ké hoach tir thang
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1/2022 dén thang 5/2022, nhung thuc té bi cham va kéo dai dén
thédng 7/2022.

Cong tac hoan thién du kién tir thang 3/2022 dén thang 6/2022
nhung thuc té kéo dai dén thang 10/2022. Céng tac hé théng co
dién lanh bat dau theo ké& hoach tirthang 1/2022 dén thang 6/2022,
nhung thuc té€ phai kéo dai dén thang 12/2022. Céng tac ching
nhan hoan thanh PCCC du kién két thuc vao thang 1/2023, nhung
thuc té€ phai dén thang 5/2023 mai hoan thanh. Nhu vay, 6 cong tac
cht yéu gay cham tién d6 du an, bao gém gidy phép xay dung, thi
cdéng coc, két cau, hoan thién, hé théng co dién lanh va chiing nhan
hoan thanh PCCC. Nhiing cham tré nay da tac dong dén tién do
chung vé6i téng thdi gian cham tré 1a 16 thang.

3.2 Phan tich tién d6 cham tré cta tiing cira s&
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Phan tich cham tré tién d6 clia s6 cla céng tac thi cdng coc
(Hinh 5) cho thay cong tac thi cong coc trong du an xay dung tai tinh
Binh Duong da bi cham tién d6 4 thang, nguyén nhan chl yéu dén
tU dnh hudng nghiém trong cutia dai dich COVID-19. Cac bién phap
gian céach xa hoi theo Chi thi 15 va 16 tai tinh Binh Duong dan dén
thiéu hut nhan luc, gian doan san xudt va van chuyén coc, gay anh
hudng 16n dén tién d6 du an. DU mot s6 bién phap khac phuc nhu
tdng cudng phdi hop véi nha thau phu va té chic thi cong tai chéd
da dugc trién khai, mdc d6 cham tré van dé lai tac dong dang ké.

- Theh gian 2022
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Hinh 5. Phan tich cong téc coc

Hinh 4 cho thdy qua trinh cdp phép xdy dung tai tinh Binh
Ducng da gdp cham tré dang ké, kéo dai thém 5 thang so vai ké
hoach ban dau, anh hudng nghiém trong dén tién d6 téng thé cla
du &n. Cac nguyén nhan chinh dugc xac dinh bao gém thay d8i quy
trinh cap phép, cap nhat tiéu chuan an toan PCCC va tac dong tu dai
dich COVID-19. Nhiing yéu t& nay chd y&u ndm ngoai tam kiém soat
clia cac bén tham gia.

Can cu vao su phan tich cham tré tién d6 clia s6 cla cong tac
gidy phép xay dung, tién hanh ap dung tuong tu phan tich cho cac
clra s6 tiép theo.
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Hinh 7. Phan tich cong tac hoan thién

Phan tich cham tré ti€n d6 clia s6 clia cong tac thi cong két cau
(Hinh 6) da xac dinh qua trinh thi céng két cdu ctia du an bi cham tré
2 thang so vai ké hoach, xuat phat tir cac nguyén nhan chinh: thiéu
hut céng nhan, nang suat lao déng thap, thiéu thiét bj va quan ly
giam sat céng trudng kém clia nha thau. Dac biét, sy cham tré tir cac
nha thau phu da lam tram trong thém van dé. Nhiing nguyén nhan
nay déu dugc xac dinh la khéng thé bao chifa, nha thau chju hoan
toan trach nhiém.
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Hinh 9. Phan tich hoan thanh nghiém thu PCCC

Phan tich cham tré tién d6 clfa s6 clia cdng tac thi cong hoan
thién (Hinh 7) lam ré qua trinh thi hoan thién cta du &n bi cham tré
4 thang so vai ké hoach, xuat phat tir cdc nguyén nhan chinh: thiéu
hut céng nhan, nang suat lao déng thap, hdng héc thiét bi, vat tu
giao tré, nha thau khé khan vé tai chinh va quan ly giam sat céng
trudng kém cia nha thau dan dén lam lai do khéng phu hgp trong
qua trinh thi cdng. Ngoai ra, su cham tré tir cac nha thau phu da lam
tién do kéo dai. Nhirng nguyén nhan nay déu dugc xac dinh la
khéng thé bao chita, nha thau chiu hoan toan trach nhiém.

Phan tich cham tré tién do clfa s6 clla cong tac thicong hé théng
o, dién, va lanh (Hinh 8) cho thdy hang muc co dién lanh, bao gobm
hé théng PCCC va lap dat thang may, bi chdm 6 thang so vai ké
hoach. Nguyén nhan chinh la su ph6i hop kém gilta cac bén, cham
tré ti nha thau phu chi dinh, cung véi viéc nha thau ban giao tudng
hoan thién khéng dung tién do, anh hudng dén thai gian 1ap dat.
Cac cham tré nay dugc xac dinh 1a khéng thé bao chira, thudc trach
nhiém cta nha thau chinh va nha thau phu.

Phan tich cham tré ti€n d6 ctia s clia cdng tac gidy chiing nhan
hoan thanh nghiém thu PCCC (Hinh 9) ching té qua trinh chuan bi
h6 sa, nghiém thu va cap ching chi hoan thanh nghiém thu PCCC
bi cham 4 thang so véi ké hoach. Nguyén nhan chinh bao gém thay
d6i quy dinh vé hé son chdng chay ti co quan PCCC, dan dén viéc
bé sung va diéu chinh hé so ky thuat. Cham tré nay dugc danh gia
la khéng thé bu dap, gay &nh hudng I6n dén tién d6 téng thé cla
duan.

3.3 Tong két

Cham tién do trong cac du an xay dung la mét van dé phé bién,
gdy anh hudng dén hiéu qua tai chinh, thai gian va chat lugng cong
trinh. Déc biét, d6i véi cac du dn nha xudng tai Binh Duang, cac yéu
t6 gady cham tré thuong lién quan dén nhiéu nguyén nhan khac
nhau, tir tht tuc hanh chinh dén kha nang thi céng clia nha thau.

Bang dudi day téng két cac nguyén nhan thudng xuyén dan dén
cham tién do6 trong qué trinh thi céng, déng thai téng két thai gian
cham tré cla tiing nguyén nhan thudng xuyén déi véi tiing céng
tac thi cong.

Bdng 1. T6ng két nhing nguyén nhdn thudng xuyén dén dén cham tré du dn
STT Nguyén nhan chinh (W] (2) | 3) | (4) | (5 | (6) Cham tré thudng xuyén
(=3V)

1 Thay d6i quy trinh cap phép v - - - - - Khong
2 Thay d6i quy dinh PCCC Vv - - - - v Khong
3 Dich Covid-19 v v - - - - Khong
4 Nha thau thiéu hut cong nhan - vV vV - - co
5 Nang suat lao dong thap - - ) v - - Khéng
6 Nha thau thiéu hut thiét bi - v v v - - Co
7 Gidm sé&t nha thau kém - - v | W - Khong
8 Nha thau phu - v v v - Co
9 Vat tu giao tré tif Nha Thau - Vv - v - Co
10 Nha thau kho khin tai chinh - - - v - - Khéng
1 Thay d6i thiét ké - - - v - - Khong
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Bdng 2. T6ng két thoi gian chdm tré clia cdc nguyén nhdn thudng xuyén

STT Nguyén nhan thuéng xuyén Thé&i gian cham tré (ngay)
m (2) (3) (4) (5) (6) Téng
1 Nha thau thi€u hut cong nhan - 30 7 15 - - 52
2 Nha thau thi€u hut thiét bi - 30 10 7 - - 47
3 Nha thau phu - 30 30 30 90 R 180
4 Vat tu giao tré tir Nha Thau - 30 - 8 90 - 128
Téng thai gian cham tré (ngay) 407

Ghi chu: Gidy phép xdy dung (1), Céng tdc coc (2), Cong tdc két cdu (3), Céng tdc hodn thién (4), Cong tdc hé téng co dién (5), va Cong tdc ching

nhdn hoan thanh PCCC (6).

Bang 1 t6ng hgp cac nguyén nhan chinh dan dén cham tré
du &n va danh gid mdc dé anh hudng cla tiing yéu t6 dya trén
s6 luong dau “v” trong cac cot. Cac nguyén nhan duoc coi la
cham tré thudng xuyén khi cé tur 3 dau “v/” tr& 1én, bao gém: Nha
thau thiéu hut cong nhan (STT 4), nha thau thiéu hut thiét bi (STT
6), vat tu giao tré tirnha thau (STT 9), va nha thau phu (STT 8).

Bang 2 téng hgp téng thai gian cham tré do cdc nguyén nhan
thudng xuyén anh hudng dén tién dé thi cong du an. Trong do,
viéc thi€u hut cdng nhan tir phia nha thau da gy cham tré téng
cdng 52 ngay, bao gom 30 ngay & cong tac coc, 07 ngay & cong
tac két cdu va 15 ngay & céng tac hoan thién. Tuong tu, tinh
trang thi€u hut thiét bi cting lam tri hoan tién d6 thém 47 ngay,
vGi 30 ngay cham & cong tac coc, 10 ngay & cong tac két ciu va
07 ngay & codng tac hoan thién. Bén canh do, van dé lién quan
dén nha thau phu c6 tac dong dang k&, gay ra téng cong 180
ngay cham tré, trai dai trén nhiéu cong doan gébm 30 ngay & céng
tac coc, 30 ngay G cong tac két cau, 30 ngay & céng tac hoan
thién va dén 90 ngay & céng tac hé théng co dién. Ngoai ra, viéc
vat tu ti nha thau chinh bj giao tré cling gép phan kéo dai thoi
gian thi céng thém 128 ngay, véi 30 ngay & cong tac coc, 8 ngay
& coéng tac hoan thién va 90 ngay & céng tac hé théng co
dién.Téng cdng, 04 nguyén nhan chinh nay da lam du an cham
tré dén 407 ngay, cho thay muc d6 anh hudng nghiém trong cta
viéc thi€u hut nhan luc, thiét bi, su phu thudc vao nha thau phu
va su cham tré trong cung Ung vat tu déi véi tién do chung cta
cong trinh.

4. KET LUAN

Nghién ctru da phan tich cadc nguyén nhan chinh gay cham
tién d trong qua trinh thi cdng nha xudng tai tinh Binh Duong,
tap trung vao 06 céng tac chinh: Gidy phép xay dung, cong tac
coc, két cau, hoan thién, hé théng co dién lanh va ching nhan
hoan thanh PCCC. Nghién ctu da ap dung phuong phéap phan
tich clra s6 dé€ tim ré nguyén nhan cham tré va trach nhiém lién
quan véi tiing trudng hgp gay ra sucham tré du an. Sau d6, téng
hgp két qua cho thay cac nguyén nhan thudng xuyén cham tré
cGa du an bao gém thi€u hut céong nhan (cham tré 52 ngay),
thi€u hut thiét bi (cham tré 47 ngay), vat tu giao tré tir nha thau
(cham tré 128 ngay) va cham tré cGia nha thau phu (cham tré 180
ngay). Téng céng, 04 nguyén nhan thudng xuyén nay da kéo dai
thai gian hoan thanh dy &n Ién dén 407 ngay. Nghién ctu dé
xudt nhimng két qua gitp cac nha quan ly thi céng nha xudng
tuang tu cé can ci dé€ diéu chinh quy trinh, nham giadm thiéu sy
cham tré trong qua trinh xay dung.

Méac du nghién ciu da dat dugc nhiing két qua nhat dinh,
nhung van ton tai mot sé han ché, dac biét 1a khi pham vi nghién

ctu chi gidi han trong mét du an nha xudng tai tinh Binh Duong,
Viét Nam. Do d6, cac nghién cdu trong tuong lai sé m& rong
pham vi dia ly, da dang hoa cac loai hinh dy an, déng thai ap
dung cac mé hinh phan tich tién tién dé tang tinh khai quat va
do tin cay hon.
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Anh huéng cua cét lieu tro bay két hop vun
cao su téi tinh chat caa vaa xi mang

Efect of fly ash combined crumb rubber aggregate on the properties of mortar

> NGUYEN THI BICH THUY", TRAN THUC TAI, NGUYEN HOANG HUYEN TRAN,

NGUYEN NGOC NGHYM, TRAN CAO MINH
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TGM TAT

Nghién ciru tap trung vao viéc tao ra cdt ligu gom tro bay ket
hop vai vun cao su va anh cia chang tai tinh chat coa vira xi
mang. Cdt lidu nhan tao |a san phdm coa su két hep giira xi méng,
tro bay, vun cao su, va niac vai ti g |1 :0.05 :0.25 tai nhigt da
alleC trong khoang thari gian 24 gie. Cat lieu nhan tao thay the
cat theo ti 18 0%, 10%, va 20% theo thé tich. Nhiing tinh chat
cia vira xi mang dugc khao sat khi st dung cdt ligu nhan tao gdm
da chay xde. cudng da chiu nén, khdi legng rigng, va tding do
rong. D6 chay xoe coa hén hop vira tang [n khi ti 18 thay the cat
béng cdt ligu cao su tang theo. Cuang d6 chiu nén cia vira xi
mang ciing dugc cai thien dac bigt [a mau CSI0 tai 31 ngay tudi.
Ngoai ra, k&t qua cda khdi legng rigng va ting da riing cia mau
vita ciing |am sang to hon &nh hedng cia cdt ligu cao su tai
cwring dd chiu nén coa vira xi mang. Dua vao két qua thu duge,
cdt lieu nhéan tao co sy ket hop giira tro bay, xi méng, va vun cao
su nay ca thé tng dung lam cdt ligu thay the cat trong vira xi
mang tai ti [8 sir dung 1a 20% theo thé tich.

Tir khéa: Cat ligu nhan tao; tro bay; vun cao su; cuang da; da réng.

ABSTRACT

The study focused on the production of fly ash and crumb rubber
aggregates and their effects on the properties of cement mortar. The
artificial aggregates were prepared by mixing cement, fly ash, crumb
rubber, and water in the ratio of 0.05:0.25 at 50°C for 24 hours. The
artificial aggregates replaced sand at 0%, 10%. and 20% by volume. The
properties of cement mortars using artificial aggregates included flow,
compressive strength, density, and total voids. The flow of the mortar
mixture increased as the ratio of sand replacement by rubber aggregate
increased. The compressive strength of the cement mortar was also
enhanced, especially for CSI0 mixture at 91 days of age. In addition, the
results of the density and total voids of the mortar samples improved the
influence of rubber aggregate on the compressive strength of cement
mortar. Based on the results obtained, this artificial aggregate with the
combination of fly ash, cement, and rubber crumb can be applied as an
aggregate to replace sand in cement mortar up to the usage ratio of
20% by volume.

Keywords: Artificial aggregate; fly ash; rubber crumb; strength;
porosity.

1. GIGI THIEU

Trong nhiing thap ky gan day, su phat trién cla nganh céng
nghiép 6 t6 trén toan thé gidi va dong thai viéc st dung 6 té lam
phuong tién chinh ngay cang thic ddy san xudt I8p xe tré nén dang
ké. Biéu nay da tao ra mot lugng 16n 18p xe bé di .Viéc thai bé 18p
cao su da néi lén nhu mét van dé moi trudng 16n & cac nudc trén thé
gidi. M6i ndm gan 1 ty 16p xe hét tudi tho va hon 50% ching bi bd
ma khéng dugc xt ly. Con s6 nay c6 thé 1én té6i 1,2 ty trong mdt nam
vao ndm 2030. Cao su la vat liéu kha bén vimng, phai mat hang tram
nam dé phan hly. Ching ta khéng thé xt ly nhiing 16p xe ci nay
bang cach dot, chén lap, hay bo ching di dugc, vi diéu nay dan dén
su 6 nhiém moi trudng va n6 con thai ra hoa chat vo cling déc hai
gay cac bénh chét ngudi. Cao su la vat liéu 6n dinh trong méi trudng
kiém nén cao su c6 kha nang ton tai va bén viing trong méi trudng
bé tdng. C6 nhiéu nghién ctiu da sir dung 16p xe bam nho nhu cét
lieu dé thay thé mot phan cat, da trong bé tong [1-4]. Day c6 thé noi
la mot gidi phap hitu ich dé xi ly nhiing van dé néu trén.
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Mat khac, mét van dé nan gidi gan day cla nganh Xay dung
chinh la viéc cat xay dung lai dan tré nén khan hiém. Do nhu cau xay
dung tang trong nhiéu ndm qua dan dén viéc khai thac qua muc
nhing nhién liéu nay. Viéc khai thac cat gay dnh huéng dong chdy
va sat 1& ba song va mot luc nao dé ching sé trd nén can kiét. SU
dung vat liéu thay thé cat, da la huéng di da dugc nghién cdu gan
day [5-8.

Trong nghién ctu nay, mét loai c6t liéu nhan tao bao gom xi
mang, tro bay, va vun cao su dugc ché tao nham thay thé mot phan
cat trong viia. Vai tro dugc biét dén clia tro bay la phu gia thay hoat
tinh, dac biét 1 cai thién dugc cusdng d6 cta vita & tudi mudn [9-10].
Nhiing nghién ctu trudc day thudng chi s& dung tro bay va vun cao
su nhu hai vat liéu riéng biét trong vita hay bé tdng. Tro bay thuong
dugc st dung lam phu gia khoang hoat tinh déng vai tro lam chat
két dinh trong bé téng. Ngoai ra, tro bay ciing dugc st dung nhu vat
lieu lap day trong mét s6 nghién ctu. Con vun cao su thudng chi
dugc st dung truc tiép vdi vai trd nhu cot liéu trong bé tong. Nhu



www.tapchixaydung.vn

da trinh bay & trén, vun cao su c6 d6 rdng kha cao va luc lién két
gi(ta da xi mang va vun cao su khéng cao dan téi giam cudng d6 clia
via hodc bé téng [11-12]. Mudn cai thién dugc cudng dé cla bé
téng st dung vun cao su can cé budc xt ly ki vun cao su trong moi
truong dung dich kiém trudc khi st dung. Viéc nay cling gay mat
thai gian va tén kém. Do dé, nghién ctru nay mudn két hgp ca tro
bay va vun cao su nhu mét cét liéu nhan tao dé thay thé mét phan
cat trong viia. Muc dich ctia nghién ctu vira giai quyét dugc van 6
nhiém moi trudng cla I6p xe cao su, 6 nhiém méi trudng cda tro
bay, su thi€u hut ctia cat tu nhién, va hudng tGi ché tao vat liéu xanh
va than thién véi méi trudng. C6t liéu nhan tao dugc dung dé thay
thé 0%, 10%, va 20% theo thé tich cda cét liéu nhd trong vita. Mac
du d6 chay déo clia vita xi mang gidam nhe khi st dung c6t liéu nhan
tao nhung cudng do chiu nén cla vita dugc cdi thién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Hé nguyén vat liéu

Trong nghién ctu nay, xi mang Portland hén hgp hén hgp
PCB40 dugc st dung vai vai tro la chat két dinh. C6t liéu nhoé bao
gém cat ty nhién va c6t liéu cao su (CS). Trong d6, c6t liéu cao su
dugc tao thanh tir hén hop xi mang, tro bay loai F, vun cao su dugc
bam nho tu [6p xe cao su, va nudc véi ti & 1:1:0,05 :0,25. H6n hgap
dugc tron déu va dugc tao hinh qua may dun vai kich thudc nhé
hon 5mm. Cét liéu nhan tao dugc dudng ho trong tu sdy tai nhiét

do 50°C trong 24 gid, sau d6é dugc ngam vao nudc 7 ngay trudc khi
dugc st dung trong vita, xem mo ta tai Hinh 2.1. M6t s6 tinh chat
vat ly cGia hé nguyén vat liéu dugc khao sat nhu khéi lugng riéng, do
hat nudc bao hoa, module d6 16n dugc thé hién & Bang 2.1. Khai
lugng riéng cla cot liéu cao su nhod hon cat tu nhién va c6 do huat
nudc bao hoa cao han. Nhu vy, c6t liéu cao su cé thé coi nhu la c6t
liéu nhe. Gia tri module d6 I6n ctia cat va c6t liéu nhan tao lan lugt
la2,24va287.
Bang 2.1. Tinh chat vat ly ciia hé nguyén vat liéu

STT Tinh chat vat ly Xi Tro Cat Cétlieu
mang bay caosu
1 Khéilugng riéng (g/cm?) 2,97 2,12 2,64 1,93
2 Do hut nuéc bao hoa (%) - - 1,12 24,36
3 M6 dun do I16n - - 2,24 2,87

Cét lieu cao su dugc gidrtai nhiét dd 50°C trong 24 gid nham day
nhanh qua trinh phat trién cudng dé va cai thién mai lién két gidra
da xi mang va bé mat cao su. Ti€p do, cot liéu cao su dugc ngdm vao
nudc trong 7 ngay giup c6t liéu nhan tao cai thién thém cudng do
truéce khi st dung trong vira. Cat dugc thay thé bang 0%, 10%, va
20% theo thé tich bang cét liéu cao su. Ti [é clia cAc nguyén vat liéu
trong vifa dugc st dung trong nghién ctiu nay thé hién & Bang 2.2.
V{ia xi mang trong nghién ctu nay dugc c6 dinh ti 1& nuéc trén xi
mang va ti 1& c6t liéu nho trén xi méang lan lugt1a 0,5 va 3 :1.

Nudce .
Vun cao su P = :
Tro bay ~ |:> i == -
Xi mang . v
) Say tai Dudng ho

Tao hat cot 50°C trong trong nudc
liéu qua 24 giy 7 ngay
may dun ép

Hinh 2.1. Quy trinh ché tao hat c6t liéu cao su

Bang 2.2. Ti Ié cla hé nguyén vat liéu trong viia

Ky hiéu Mau N/X CLN/X  CS/CLN (% theo thé tich)
CS00 0%
Ccs10 0.5 3:1 10%
CS20 20%

Trong dé:

N/X: ti 1é nudc trén xi mang

CLN/X: ti & c6t liéu nho (cat va c6t liéu tro bay) trén xi mang

CS/CLN: ti & c6t liéu cao su trén cot liéu nhé

2.2. Phuong phdp thi nghiém

Trong nghién ctu nay, d6 chay xoe va cudng d6 chiu nén, khoi
lugng riéng va téng dé réng clia vira xi mang s dung cét liéu cao
su dugc khao sat. Dau tién, d6 chay xode clia hén hagp vira duogc kiém
tra theo tiéu chudn ASTM C1437 [13]. Ngay sau khi xac dinh d6 chay
x0e, mau viia tiép tuc qua trinh tao hinh cho mau cda thi nghiém
xac dinh cudng d6 chiu nén tuan theo tiéu chudn TCVN 6016: 2011
[14]. Kich thudc mau thi nghiém 5x5x5 cm. Sau 24 gi¢, mau thi
nghiém dugc théo ra va tiép tuc dudng hé trong nuéc téi khi thuc
hién thi nghiém. Cung dé chiu uén va chiu nén dugc xac dinh tai 7
ngay, 28 ngay, va 91 ngay tudi.

Nham lam ré hon anh hudng cla cét liéu cao su téi cudng do
chiu nén cla vita xi ming, khéi luong riéng va téng dé réng clia mau
xi mang tai 28 ngay va 91 ngay dugc khao sat tuan theo tiéu chudn
ASTM C642 [15]. Mau vita xi mang c¢6 kich thudc 10x10x10 cm dugc
st dung. Tai ngay thi nghiém, mau vira dugc vét ra khoi nudc va sdy
kho hoan toan tai 105°C dugc khoi lugng mau kho hoan toan (A).
Mau dugc ngam tiép trong nudc it nhat 48 tiéng, va dun séi trong 5
gid va lam ngudi tir tlr, sau d6 lau kho bé mat mau va cdn mau trong
khéng khi va can trong nudc lan lugt dugc gia tri C va D. Téng d6
réng clia mau dugc tinh theo cong thic sau:

“A oo,
X 100%

Téng do rong =

3.KET QUA VA THAO LUAN

3.1. Anh huéng ctia c6t liéu cao su t6i @6 chdy xoe ctia hén hop vita

D06 chdy xoe la d3c trung ky thuat thé hién tinh cong tac ctia hén
hop vifa xi mang. Anh hudng clia ct liéu cao su téi dd chay xéo clia
hén hop vira xi mang dugc trinh bay & Hinh 3.1. Cét liéu cao su dugc
st dung trong thi nghiém & trang théi bao hoa khé bé mat. Tuy
nhién, cudng dé clia c6t liéu tai 7 ngay tudi chua cao. Trong qua
trinh nhao trén, cé thé mot phan cét liéu da bi v dan téi viéc giai
thoat lugng nudc ndam bén trong cla c6t liéu cao su. Két qua la do
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chdy x0e clia hén hgp vita tang khi ty 1& 6t liéu cao su thay thé cat
tang Ién. Mac du, bé mat ca c6t liéu cao su san sui hon bé mat cha
cat, nhung anh hudng nay cling chua du 16n khi so sanh véi luong
nudc bi thoat ra tir trong c6t liéu cao su. Diéu nay méi chi dugc khao
sat trong trudng hgp nay. Su anh hudng cla c6t liéu cao su téi do
chay xde con tuy thudc vao tudi (cudng do) ctia cét liéu va trang thai
dd dm cla c6t liéu cao su. Nhiing diéu nay sé dugc khao sat & nhing
nghién ctu sau.

160

143.43

140 135.17

120 1 109.33

100 -

Do chiay xoe (mm)

80 -

60

CS00 CS10 CS20

Hinh 3.1. D9 x0e clia hdn hgp vira

3.2. Anh huéng ctia c6t liéu cao su dén cuong dé chiu nén

Mau vira sir dung c6t liéu cao su thay thé cat theo ti 1& 0%, 10%,
va 20% dugc khdo sat cuong dé chiu nén tai 7 ngay, 28 ngay, va 91
ngay tudi. Hinh 3.2 thé hién anh hudng ctia ham lugng c6t liéu cao
su t&i cuong do chiu nén clia vira xi mang. Tai ca 7 ngay, 28 ngay, va
91 ngay tudi, cudng doé chiu nén ctia vita xi ming dugc cai thién khi
st dung 10% c6t liéu cao su, xem mau CS10. Trong trudng hgp mau
€S20 vai 20% cét liéu cao su, cudng do chiu nén tai 7 ngay va 28
ngay hai thap hon so v&i mau déi ching. Tuy nhién, tai 91 ngay tudi,
cudng d6 chiu nén clia mau CS20 dat 35,97MPa cao hon cudng do
clla mau doi ching la 34,93MPa. Cét liéu cao su nay gébm nén chat
két dinh gém xi mang va tro bay. Theo thoi gian va diéu kién dudng
ho, tro bay c6 phat huy vai tro la phu gia khodng hoat tinh va phan
Ung pozzolanic, dac biét & tudi mudn nén ciing gop vai trod céi thién
cudng dd chiu nén clia mau vira. Mat khac, bé mat cta c6t liéu cao
su cling san sui, né tang luc bam dinh gitia da xi mang va cot liéu
nhan tao. Két qua la cudng do chiu nén clia viia xi mang khi st dung
cbt liéu cao su dugc cai thién. Riéng trudng hgp clia mau €S20,
luong cét lieu cao su dugc sir dung la 20%, né cling lam tang ham
lugng vun cao su trong vita dan téi giam cudng dé chiu nén. Ngoai
ra, phan Ung pozzolanic clia tro bay chua thé hién ré nén cudng do
chiu nén ctia mau CS20 tai 7 ngay va 28 ngay tudi hai thap so véi
mau ddi ching, vi du tai 28 ngay tudi, dé gidm cudng dé so véi mau
d6i chiing chi la 3,27%.

45
40 39.83
34.93 35.97
E 35
30.07
s N
225 =7 ngay
2 17.56 —- 5
g 1620 15.67 ey
g 15 : 91 ngay
°on
§ 10
&) 5
0
CS00 CS10 CS20

Hinh 3.2. Cung d0 chiu nén cla vita xi mang
3.3 Anh huéng ctia cét liéu cao su téi khéi luong riéng va téng doé
réng ctia mau viia
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Mét trong nhiing yéu t6 anh huéng chinh téi cudng do chiu nén
clia vira d6 chinh 1a dac diém cdu tric clia vita, cu thé [a d6 réng hay
d6 dac cta vita. Nghién clru nay xac dinh téng dé réng va khéi luong
riéng clla mau xi mang tai 28 ngay va 91 ngay tudi nhdm lam ré hon
anh hudng clia cét liéu cao su trong viia. Gia tri khéi lugng riéng cla
3 nhém mau viia dugc thé hién tai Hinh 3.3. K&t qua cho thay, tai 28
ngay tudi, khéi lugng riéng clia cdc nhém mau khéng qua khac
nhau, riéng cé mau €S20 cé gia tri1a 2,01 g/cm3. N6 hai thap hon so
Vi gia tri khéi lugng riéng clia mau d6i chiing va mau CS10 vdi gia
tri dat 2,06 g/cm?3. Nguyén nhan la do ban chat vun caosu co tilé 16
réng kha cao, mau CS20 véi ham lugng cao su cao hon nén dan toi
gia tri khéi lugng riéng nhé hon. Tuy nhién, tai 91 ngay tudi, gia tri
khéi lugng riéng cia ba mau vira da c6 phan biét rd rang. Mau CS10
¢4 gid tri khéi luong riéng I6n nhat dat 2,15 g.cm?, ti€p theo la mau
déi chiing vai 2,08 g/cm?, va cudi cung la mau CS20 vdéi gia tri khoi
luong riéng dat 2,02 g/cm?. Gia tri khoi lugng riéng clia viia tai 91
ngay cao hon mau tai 28 ngay do cau tric vita xi mang dac chac hon.

Gid tri téng d6 réng cia ba nhdm mau thi nghiém dugc thé hién
& Hinh 3.4. Tai 28 ngay tudi, téng dé réng gitta ba nhém mau khéng
¢6 su chénh léch qua nhiéu. Tuy nhién, gia tri tdng do réng tai 91
ngay tudi clia ba nhdm mau la c6 sy khac biét dang ké. Mau CS10
¢6 d6 réng thap nhat 1a 10,33% nguyén nhan la tai 91 ngay tudi thi
phan ting pozzolanic cla tro bay da dat t&i hiéu suat cao cung luong
I6n san phdm thay héa C-S-H. Diéu nay dan tdi cdu truc hat cét liéu
cao su ddc chac hon va phan tiép xuc gitta da xi mang va c6t liéu cao
su cling dugc cai thién, xem mé phong tai Hinh 3.6. Tuong tu mau
SC20, gia tri t6ng d6 réng cling gidm chi con 11,45% va nho hon
mau d6i chiing véi 11,77%. Tuy nhién, méau SC20 ¢é ham lugng cao
su cao hon nén phan nao khién téng dé réng cia mau €520 I6n hon
mau CS10. Mau xi mang c6 cau tric cang dac chac thi cudng doé chiu
nén clia mau cang I6n va nguoc lai. M&i quan hé gilia téng d6 réng
va cudng do chiu nén clia 3 mau vira tai 28 ngay va 91 ngay tudi
tuan theo ti 1& nghich, ding theo quy luat nay, dugc thé hién rat rd
trén Hinh 3.5.
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Hinh 3.3. Khdi lugng riéng cla mau vita xi mang
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Hinh 3.4. Tong d6 rbng cla mau vita xi mang
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4. KET LUAN

Sau khi c6t liéu cao su dugc ché tao tir hédn hgp xi mang, tro
bay, vun cao su, va nudc theo dung ti 1& cap phdi va quy trinh
dudng hé. Cét liéu cao su da thay thé cat trong vita xi mang theo
ti 18 0%, 10%, va 20% theo thé tich da thu dugc nhing két qua
sau day:

- D06 chay xde cta hon hop vita tang Ién khi ti 1é sir dung cot
liéu cao su gia tdng, nguyén nhan c6 thé do trong qué trinh nhao
trén, lugng nudc bén trong cét liéu cao su dugc gidi phdng moét
phan, dan téi hén hop via long hon.

- Cudng d6 chiu nén ctia mau vira CS10 vai ti 1é thay thé cat
13 10% cho cudng dé cao hon mau d6i chiing tai ca 28 ngay tuéi
va 91 ngay tudi. Trong khi d6, mau CS20 vdi ti 1& thay thé cat la
20%, cudng d6 chiu nén tai 7 ngay va 28 ngay tudi hai thap so
vGi mau ddi chung, vi du tai 28 ngay tudi, dé gidm cudng do so
vGi mau ddi ching chi la 3,27%. Tuy nhién, cudng do tai tudi
mudn 91 ngay thi cudng d6 cia mau €S20 van cao hon mau déi
chung.

- Cudng do chiu nén cha vira xi mang tai tudi muén déu dugc
cai thién khi s dung c6t liéu cao su thay thé cat. Co ché dé giai
thich sy anh hudng clia c6t liéu cao su téi cudng d6 chiu nén cua
vita chinh la tac dung clia phan tng pozzolannic cla tro bay &
tudi muodn. N6 da lam ban than cau tric hat c6t liéu nhan tao déc
chac hon va cai thién luc lién két gitia bé mat hat c6t liéu vai I6p
da xi mang bao quanh khién cdu tric vira dac chac hon. Diéu nay
da dugc thé hién ré qua két qua t8ng d6 rdng cla ciu tric va.
Khi téng d6 réng clia mau cang gidm thi cudng dé cang tang.

Dua vao két qua thu dugc, c6t liéu cao su nay hoan toan c6
thé st dung dé thay thé mét phan cat trong vira xi mang hay
trong bé téng. Nghién ctu nay méi dung lai & phan nghién ctu
nhiing tinh chat cd ban cla vita xay dung, dé€ lam rd thém anh
hudng cta c6t liéu cao su nay t&i dé bén nhu kha nang chéng an
mon sun-phat, bién dang do co ngét, kha nang chéng an mon

clo va mot s6 tinh chat co ly khac cla vita va bé téng, nhém
nghién clu sé tiép khao sat trong nhiing nghién ctu tiép theo.

L&i cdm on: Tac gia chan thanh cdm on su ho trg tai chinh
ctia Trudng Dai hoc M& thanh phé H6 Chi Minh cho dé tai “Anh
hudng cla cét liéu nhan tao gom tro bay két hgp vun cao su tGi
d6 bén cha vita xi mang” ma s6 £2024.02.2.
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Phan tich so sanh kha nang chiu cat cia dam
bé tong dat cét thép theo cac tieu chuan thiét ke

Comparative analysis of shear capacity of reinforced concrete beams according to design

standards

> TS TRAN TRUNG HIEU
Khoa Xay dung, Trudng Dai hoc Kién truc Ha Noi

TGM TAT

Khé néng chiu cat cia ddm bé tdng cdt thép chiu sy chi phii cia
nhiéu y&u td. Hién nay, cac tieu chudn thigt ke trén the gioi co nhiéu
cach tiép can khac nhau dé tinh toan kha nang chiu cét cia dam bé
tong cat thép, bao gém ma hinh thanh ching - giéng (strut-and-tie
model - STM), mé hinh truing (ng suét nén (compression stress
field theory - CSFT), ma hinh ban thyc nghigm, v.v... Hau hét cac tieu
chuén thigt k& ket céu ba tong cdt thép chi xem xét kha nang chiu
cét coa bé tong va cat dai, trong khi ba qua anh huréng cia mat sd
y&u td khac. Bai bao nay trinh bay tdng quan vé mat sd ma hinh tinh
toan kha nang chiu cét cia ddm bé tong cdt thép theo cac tiéu chudn
thigt k& khac nhau, bao gam TCVN 0a74:2018, ACI 318, CSA AZ3.3 va
EN 1992-1-1:2004. Cac ma hinh nay dugc kiém ching thang qua ba
dit ligu thrc nghigm gam 99 dam be tang cdt thép chiu tai trong tap
trung, vai ty sd giita nhip cét va chiéu cao higu dung cia tiét dién
(a/d) thay ddi trong khoang 2.5 dén 4.0. Trong nghién ciru, kha ning
chiu cét cia bé tong va cot dai theo ting tigu chudn duge danh gia
rigng bigt. Dang thavi. khé nang chiu cét cia bé tong durgc so sénh
v ket qua tinh toan theo |y thuygt vét nit cét tai han (Critical
Shear Crack Theory - CSCT) ddi vai dam be tang khang dat cat dai.
Két qué cho théy, trong bdn tigu chudn duge xem xét, EN 1992-1-
:2004 cho ket qua an toan nhat, trong khi TEVN 5574:2018 cho ket
qua gan vai thuc nghigm nhat. Ngoai ra, TEVN 5374:2018 danh gia
kha nang chiu lyc cia bé tang gan trong dang vai kha nang chiu lyc
cia dam bé tang khang dat cdt dai.

Tir khod: Dam; bé tong cdt thép; khé nang chiu cat; tiéu chudn
thigt ke.

ABSTRACT

The shear capacity of reinforced concrete beams is influenced by
multiple factors. Currently, different design standards worldwide
adopt various approaches to calculating the shear strength of
reinforced concrete beams, including the strut-and-tie model (STM),
compression stress field theory (CSFT), and semi-empirical models,
among others. Most reinforced concrete design standards consider
only the shear resistance provided by concrete and stirrups while
neglecting the influence of other factors. This often results in overly
conservative calculations. This paper provides an overview of several
shear strength calculation models for reinforced concrete beams
based on different design standards, including TCVN aa74:2018, ACI
318, CSA A23.3, and EN 1992-1-:2004. These models are validated
against an experimental dataset comprising 09 reinforced concrete
beams subjected to concentrated loads, with the ratio of shear span to
effective depth (a/d) ranging from 2.5 to 4.0. In this study, the shear
contributions of concrete and stirrups are separately evaluated for
each standard. Additionally, the concrete shear capacity is compared
with the shear strength of corresponding beams without stirrups,
calculated based on the Critical Shear Crack Theory (CSCT). The
results indicate that among the four considered design standards, EN
[992-1-1:2004 provides the most conservative estimates, while TCUN
0a74:2018 vyields results closest to the experimental data. Moreover,
TCVN 55742018 assesses the shear contribution of concrete similarly
to the shear strength of corresponding beams without stirrups.
Keywords: Beam; reinforced concrete; shear strength; design
standards

1. MG PAU

Két cau bé tong cot thép dugc st dung rong rai trong nhiéu linh
vuc xdy dung nh& vao nhiing uu diém vugt trdi clia né so vdi cac vat
lieu khac, dién hinh nhu khé nang chiu luc cao, tudi tho cao, bén &n
mon, kha nang chiu Ita, gia thanh thap do c6 kha nang st dung vat
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liéu dia phuong. Mét trong nhiing cau kién bé tdng cét thép dugc
st dung phé bién 1a cau kién chiu uén, dién hinh I3 dam. Dudi tac
dung cua tai trong, dam c6 thé bi pha hoai trén tiét dién thang goc
hoic tiét dién nghiéng. V&i dang pha hoai trén tiét dién thdng goc
do mémen uén, kha nang chiu luc cé thé du béo chinh xac dua vao
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cac ly thuyét tinh toan trong cac tiéu chuan hién hanh dugc xay
dung dua trén gia thiét “tiét dién phang”. Ngugc lai, van dé du bao
kha nang chiu cat ctia dam tuang déi phuc tap, diéu nay thé hién
qua ly thuyét tinh toan trong cac tiéu chudn hién hanh. Cac tiéu
chudn hién nay st dung cac ly thuyét tinh toan khac nhau va van
chua c6 moét mé hinh tinh toédn nao danh gia dung ung x{ cdt cda
dam. Nguyén nhan clia van dé nay xuat phat tir (g x& cat phuc tap
clia dam va bi chi phéi nhiéu yéu t6, tir dac trung cda vat liéu dén so
dé gia tai. Chinh vi vay, nghién ctiu ting x{ cat cGia cau kién bé téng
c6t thép va hoan thién céc ly thuyét tinh toan van la mét méi quan
tam 16n d6i vai cac nha khoa hoc trong va ngoai nudc [1].

Cac nghién ctu thuc nghiém Gng xt cdt cta dam bé téng cét
thép da chi ra rdng, trong trudng hgp téng quat kha nang chiu cat
cia dam dugc quyét dinh bai nhing yéu t6 sau: cudng dé cta bé
téng; hiéu tng kich thudc; ti 1& nhip cat (a) véi chiéu cao hiéu qua
cla tiét dién (d) - a/d; c6t dai va cot doc [2]. Cudng dd cla bé téng
dong vai trd quan trong dén (ing xi téng thé cia dam. Trén tiét dién
nghiéng, cudng do chiu kéo ctia bé tdng c6 anh hudng I6n hon dén
kha nang chiu luc ctia dam so véi cudng doé chiu nén. Khi tang kich
thudc tiét dién, dac biét 1a chiéu cao hiéu qua cla tiét dién, kha nang
chiu cét ctia dam tang. Bén canh do, hiéu tng kich thudc tiét dién
con anh hudng dén dang pha hoai cat. Ti s6 a/d &nh hudng dén sy
phat trién vét nit nghiéng trong cac dam cé nhip cit bé, con déi voi
cac dam c6 nhip cat I6n (i s6 a/d 16n), anh hudng cha a/d giam. Cac
nghién ctu thuc nghiém chira rang, khi ti s6 a/d>2.5, né khéng anh
hudng dang ké dén kha nang chiu cat ctia dam. Tuy nhién, khi ti s6
a/d<2.5, cudng do cat ctia dam tang do hiéu ting vom [3]. C6t doc
trong dam ciing &nh hudng dén kha nang chiu cat ctia dam. Cu thé,
ham lugng c6t doc sé lam gidm chiéu dai va bé réng vét nit thang
gdc, qua do lam tang hiéu iing chét cai va truyén cat qua bé mat vét
nut (dowel action and interface shear transfer), t do la tang kha
nang chiu cit cha dam. C6t dai trong dam dugc st dung dé ting kha
nang chiu cét ctia dam cling nhu dé thay déi dang pha hoai cét trg
nén déo hon. Thudng thi c6t dai sé phat huy vai tro sau khi cac vét
nut nghiéng dugc hinh thanh.

Tu két qua téng quan & trén c6 thé thay, cudng do chiu cét cla
dam trén tiét dién nghiéng 1a mot ham phc tap, chiu su chi phdi
cla nhiéu yéu t6, va cho dén ngay nay van chua cé mét mo hinh tinh
toan nao hoan hao. Bai b4o nay sé cung cdp mét géc nhin téng quat
vé mot s6 md hinh tinh toan trong cac tiéu chuan dua trén cac ly
thuyét tinh toan khac nhau.

2. LY THUYET TiINH TOAN KHA NANG CHIU CAT CUA MOT SO
TIEU CHUAN THIET KE KET CAU BE TONG COT THEP

2.1.Tiéu chudn cia Viét Nam - TCVN 5574:2018

TCVN 5574:2018 [4] dugc ban hanh dua trén tiéu chuan thiét ké
clia Lién bang Nga SP63.13330.2012 [5]. Trong tiéu chudn nay, ly
thuyét tinh todn kha nang chiu cat clia dam dugc xay dung dua trén
ly thuyét “tiét dién khang cat yéu nhat”. Phuong phap tinh toan nay
c6 xét dén anh hudng cudng dé chiu nén va cudng do chiu kéo cua
bé tdng, c6t doc chiu kéo, cbt dai va dic diém cac vét nit nghiéng.
Cac coéng thiic co ban tinh toan kha nang chiu cat cia dam bé tong
Ot thép theo TCVN 5574:2018 dugc thé hién trong Bang 1. Cling
nhan manh thém rang, nhiéu nghién ctu gan day cling chi ra rang,
phuong phap tinh toan kha nang chiu luc trén tiét dién nghiéng
theo TCVN 5574:2018 con ton tai nhiéu han ché [6, 71.

2.2.Tiéu chuan ACI 318-19 [8]

Ly thuyét tinh toan kha nang chiu cat ctia dam bé téng c6t thép
theo ACI 318-19 la cong thic ban thuc nghiém. Kha nang chiu cat
cGa dam bao gom kha nang chiu cat clia bé tong (Vric) va cot dai
(Vrds). CONg thic xac dinh Viac la cong thic thuc nghiém dua trén bo

d liéu nghién ctu thuc nghiém, trong khi d6 Vzes dugc xac dinh dua
trén mé hinh gian 0. Cac cdng thic xac dinh kha nang chiu cét ctia
dam bé téng cot thép theo ACI 318 dugc thé hién trong Bang 1.

2.3 Tiéu chuan CSA A23.3 (2004) [9]

Tiéu chuan CSA cung cap phuong phap tinh toan kha nang chiu
cat clia dam bé téng c6t thép dua trén ly thuyét trudng (ng suat
nén stfa d6i (Modified Compression Field Theory). Phuang phép tinh
toan nay c6 ké dén anh hudng cia vét nut dén su phana bé tng suat
trong bé téng; tinh tuong thich bién dang gilia bé téng va cét thép
cling nhu ké dén thanh chdéng xién c6 goc thay déi (Variable-angle
compression struts).

2.4.Tiéu chuin Eurocode 2 (EN1992-1-1:2004) [10]

Cong thuc xac dinh kha nang chiu cat theo EN1992-1-1:2004
dugc xay dung dua trén moé hinh thanh chéng-gian (strut-and-tie
model) v6i géc nghiéng thay déi (Variable Strut Inclination), trong
dé gbc nghiéng ctia thanh chéng bé téng 0 thay déi tir 22° dén 45°.
Theo d6, kha nang chiu cdt ciia dam gém 2 phan: phan do thanh
chéng xién bé téng ti€p nhan va phan do cét dai. Chi tiét cong thic
tinh kha nang chiju cat cia dam bé tong c6t thép theo EN1992-1-
1:2004 dugc thé hién trong Bang 1.

Bang 1. Céng thiic xac dinh kha nang chiu cdt cia dam bé téng
c6t thép theo mét s6 tiéu chuin thiét ké

Kha néang chiu luc theo bé téong Kha néng chiu luc

theo cét dai

TCVN 5574:2018[4]- O, =0, +0,,

_ (/7;;2szbho2

=0,4,,C
0.5K, bhy< 0, = 120 < 2.5R, bh, 0, = 00l

RYWASW
hy < C <2k, g, === 225R.b

ACI318-19(8]- Vi, = Vi + Vs,

Jfbd Ay f
Vide = fg Ve .= 2 d
N

Rd,s —

CSAA23.3(2004)[9]- V, =V, +V,,
.

B=0.18 ’ s

Eurocode 2 (EN1992-1-1:2004) [10]
- Vi =min (de,v > VRd,max)

acwbe V].f c

cotd +tan @

v, = 0.6(1 —L];
250

1<cotfd<2.5
z=~0.9d

Rd,max —

a... 1ahésé phu thudc vao luc doc zcotf

VR d,s = As‘w s f:vw

(Ung suat trudc) tac dung lén tiét dién,
a,, = min(1.25;l +v,;25(1-v, ))

— NEd

Aﬁxf;
6=29"+7000¢,

M,/d +V,

s =
i 2E A

d
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Ghicha: ¢, =0.75 - hé s6, ké dén su suy gidm noi luc doc theo
chiéu dai hinh chiéu cua tiét dién nghiéng C; ¢, =1.5 - hé s6, ké
dén anh hudng clia c6t thép doc, luc bam dinh va dic diém trang
thai Uing sudt cha bé téng nam phia trén vét nut xién; ho hodc d -
chiéu cao hiéu qua cua tiét dién; b hodc bw - bé réng ctia dam; Re: -
cudng do chiu kéo ctia bé tong (theo TCVN); f'c - cudng d0 chju nén
cla bé téng; gsw - luc trong ¢St thép ngang trén mét don vi chiéu dai
cau kién; Raw - cudng d6 chiu cét clia cot dai; s - budc cot dai; Aw -
téng dién tich tiét dién ngang ctia mot c6t dai; f,w - gidi han chay clia
c6t dai; B - hé s6 iing suat kéo; 6 - géc nghiéng cua trudng Ung suat
nén; z- khodng cach giita diém dat téng hgp luc trong bé tdng viing
nén va trong tam cot chju kéo.

2.5. Kha nang chiu cat cia tiét dién khong dat cot dai theo ly
thuyét vét nirt cat téi han (Critical shear crack theory - CSCT) [11]

Dé danh gia kha nang chiu cét cla tiét dién bé tdng khéng dat
c6t dai, mét trong nhiing phuong phap dugc danh gia cao la
phuong phép ly thuyét vét nuit cat téi han. Phuong phéap nay dua
trén su m& réng vét nit tGi han trén tiét dién nghiéng [11, 12].
Phuong phap nay ké dén anh hudng cla bé réng vét nat téi han,
kich thudc cot liéu va cudng do chiu nén cha bé téng. Theo do,
cudng do chiu cét trong trudng hop cau kién khong dat cot dai dugc

trong d6: dj - kich thudc cuc dai clia ¢t liéu; € - bién dang tai
chiéu cao tiét dién dugc xét, gia tri nay dugc xac dinh dua vao mé
men uén M trén tiét dién tdi han theo céng thic:

M 0.6d —c¢
&= (2)
bdpE (d—c/3) d-c
chiéu cao vliing nén c trong trudng hgp nay dugc xac dinh.
c= dpﬂ 1+ £ -1 (3)
E, PE;

M6 dun dan héi cta bé téng trong cong thuc (3) dugc xac dinh
gan ding: E, 10000/, MPa.

3. KIEM CHUNG CAC MO HINH TINH TOAN VA BAN LUAN

DE kiém ching céc ly thuyét tinh toadn da dé cap & trén, tac gia
st dung bd 59 d liéu thi nghiém dam bé téng c6t thép chiu tac
dung cUa tai trong tap trung tu co s& dir liéu ACI-DAfStb Databases
[13]. Cac dam thi nghiém co6 ti s6 a/d thay déi tir 2.5 dén 4.0. Cac
thong sé chi tiét vé cac dam thi nghiém cung véi két qua thi nghiém
dugc thé hién trong Phu luc. K&t qua tinh toan kha nang chiu luc cda
cacdam theo cac ly thuyét trén dugc thé hién trong Bang 2. Cac biéu
dé so sanh kha nang chju lyc gitia ly thuyét va thuc nghiém cua cac

xac dinh theo céng thic: dam dugc thé hién trén Hinh 1.
Ve _1 2 (Bon vi: MPa, mm) (M
bd\[f, 61112050
16+d,
Bang 2. Kha nang chiu luc ly thuyét ctia cac dam
Thi nghiém ACI318 (SAA233 TCVN 5574:2018 Eurocode 2 | Ve d;’é‘r?ggm bé
tendam o N L Dua Voo Vs Vo Aesa G G Qrem Vidnay - Vass Vas lec Vi Nosa |Docsa |Dorow
KN kNm |kN kN kN kN kN kN kN kN kN kN kN kN kN ’ ’ ’

NHW-4 3.92 94 73| 367 417 784 0.83| 443 56.2 100.6 1.07| 586 437 1023 1.09] 250.7 928 928 0.99| 59.4| 0.62| 0.75] 0.99
DB0.530M | 2.88| 265.9 707.7| 228 110.9 338.9 1.27| 2754 1193 3947 1.48| 249.8 174.6 4244 1.60| 1141.8 247 247 0.93| 102.2| 2.23| 2.69| 2.44
DB140M 2.88| 279.5 744| 2486 1109 359.5 1.29] 300.1 150.9 451 1.61| 277.5 174.6 4521 1.62| 13303 247 247 0.88| 189.4| 1.31| 1.58| 1.47
(1 3.78| 157.7 2763 56.8 463 103.1 0.65| 68.5 55 1235 0.78| 91.6 48.6 140.2 0.89| 275.8 103.1 103.1 0.65| 59.3| 0.96| 1.16| 1.54
H100/2 295 226.6 2351 957 64.1 159.7 0.7] 1155 77.7 193.2 0.85| 105.9 1009 206.7 0091| 643.8 142.7 1427 0.63| 117| 0.82| 0.99| 0.91
Vv 3.950 1237 1839 25.8 1053 131.1 1.06] 31.1 117.8 1489 12| 674 674 1348 1.09 165 164.2 164.2 1.33| 31.8| 0.81| 098] 2.12
1 3.1) 3443 5749 144 1245 2685 0.78| 173.8 1743 348.1 1.01| 234 130.7 364.7 1.06| 7585 277.2 277.2 0.81| 203| 0.71| 0.86| 1.15
S1-1 25| 2296 166.7) 83.2 626 1459 0.64| 100.5 849 1854 0.81| 91.2 987 189.9 0.83| 520.8 139.5 139.5 0.61| 134| 0.62| 0.75| 0.68
$1-2 250 209.7 1521 83.2 626 1459 0.7] 1005 869 187.4 0.89| 91.2 987 189.9 0.91| 5208 139.5 139.5 0.67| 136.7| 0.61| 0.74| 0.67
S1-3 25| 207.4 150.5| 83.2 626 1459 0.7]) 1005 872 187.7 09| 91.2 987 189.9 0.92| 5208 139.5 139.5 0.67| 137.2| 0.61| 0.73| 0.66
S1-4 250 2793 2029| 83.2 626 1459 0.52| 100.5 80.1 180.6 0.65| 91.2 98.7 189.9 0.68| 520.8 139.5 139.5 0.5| 129.7| 0.64| 0.77 0.7
S1-5 25| 2546 184.9| 83.2 626 1459 0.57]| 1005 824 1829 0.72| 91.2 987 189.9 0.75| 520.8 139.5 139.5 0.55| 132.7| 0.63| 0.76] 0.69
S1-6 25| 2253 163.6]| 83.2 626 1459 0.65| 100.5 853 185.8 0.82| 91.2 987 189.9 0.84| 5208 139.5 139.5 0.62| 136.2| 0.61| 0.74| 0.67
S2-1 25| 2614 190| 889 41.8 130.7 05| 1073 545 161.8 0.62| 985 658 1643 0.63 575 93 93 0.36| 141] 0.63| 0.76 0.7
$2-2 250 2338 169.7) 88.9 50.1 139 0.59| 1073 67.6 1749 0.75| 98.5 789 1774 0.76 575 111.6 111.6 0.48| 144.5| 0.62| 0.74| 0.68
S2-3 25| 2546 184.9] 889 626 1515 0.6] 1073 824 189.7 0.75| 985 98.7 197.2 0.77 575 139.5 139.5 0.55| 142.5| 0.62| 0.75| 0.69
S2-4 250 2206 160.2] 88.9 62.6 1515 0.69| 107.3 858 193.1 0.88| 98.5 98.7 197.2 0.89 575 139.5 139.5 0.63| 146.7| 0.61| 0.73| 0.67
$3-1 249( 2105  154.8| 87.2 47.1 1343 0.64| 1052 55.7 161 0.76/ 96.5 742 170.7 0.81| 553.7 1049 105 05| 125.6] 0.69| 0.84| 0.77
$3-2 249 179.3  131.7| 87.2 47.1 1343 0.75] 1052 59.1 1644 092| 96.5 742 170.7 0.95| 553.7 1049 105 0.59| 131.4| 0.66| 0.8 0.73
$3-3 249( 229.8  166.9 86 46,5 132.5 0.58| 103.8 63 166.8 0.73| 952 73.2 1684 0.73| 546.2 103.5 103.5 0.45| 1425 0.6 0.73| 0.67
$3-4 249 176.1 1277 86 46.5 132.5 0.75] 103.8 67.2 171 0.97| 952 732 1684 0.96| 546.2 103.5 103.5 0.59| 148.7| 0.58| 0.7 0.64
$3-5 251 2979 2136 84.2 455 129.7 0.44| 101.7 62.1 163.8 0.55| 933 717 1649 0.55| 5351 101.4 101.4 0.34| 145.4| 058 0.7 0.64
$3-6 251| 2842 203.7| 84.2 455 129.7 0.46] 101.7 629 1646 058 933 717 1649 058 5351 101.4 101.4 0.36| 146.6| 0.57| 0.69| 0.64
S4-1 248 356  460.2| 175.1 112.4 287.5 0.81] 211.3 162.2 373.5 1.05| 189.9 177.1 367 1.03| 1173.5 2504 250.4 0.7 275| 0.64| 0.77| 0.69
S4-3 25| 2448 202| 1109 71.2 1821 0.74| 1339 99.7 233.6 0.95| 1204 1122 2326 0.95| 7435 158.6 158.6 0.65| 185.4| 0.6 0.72| 0.65
S4-4 25| 2594 188.4| 976 626 160.2 0.62| 117.8 82 199.7 0.77| 1058 98.7 2045 0.79| 653.9 139.5 139.5 0.54| 158.8| 0.61| 0.74| 0.67
S4-6 253 204 1015 66.2 425 108.6 0.53] 799 56.7 136.6 0.67| 71.7 669 138.6 0.68) 443.4 946 94.6 0.46( 111.2| 0.6/ 0.72| 0.64
$5-2 2.74| 2613  207.9| 98.7 62.6 161.3 0.62| 119.2 80 199.2 0.76] 109.5 98.7 208.2 0.80| 663.8 139.5 139.5 0.53| 158.5| 0.62| 0.75| 0.69
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Thi nghiém ACI318 (SAA233 TCUN 5574:2018 Eurocode 2 cscr | TV1€dong g6p be
Tendim  |a/d 1ong
Vi, M Via  Vias Vg Ving A Acsa & Qo Araw Vitnae  Vhas Vo A2 Vi QAosa |Docsa |Dotam
W km ol kv kN WO kN WK KN W KN kN T e e
574 34 2746 2586] 86 745 1605 058 1038 1023 2061 0.75| 1459 783 2241 082 550.9 1661 1661 06| 1532 056 0.68] 0.95
575 343054 2877] 86 852 1712 056| 1038 1136 2174 0.71] 1459 894 2353 077 5509 1898 1898 0.62| 1515 0.57] 0.69] 0.96
57-6 34/ 3118 2935] 86 994 1854 059 1038 1317 2355 076 1459 1044 2502 080 5599 2214 2214 071] 1513] 057] 0.69 0.96
581 25 2734 1986] 902 418 1319 048] 1089 537 1626 059 985 658 1643 060 5866 93 93 034 149 0.61) 0.73] 066
582 25 2523 1832] 902 501 1403 056] 1089 661 175 0.69] 985 789 177.4 070] 5866 111.6 1116 044 1513| 0.6] 072] 065
583 25( 3108 226] 902 626 1528 049 1089 772 186 06| 985 987 1972 063| 5866 1395 1395 045 146.1| 0.62| 075 0.67
584 25 2671 194] 902 626 1528 0.57] 1089 812 190.1 071 985 987 197.2 074 5866 1395 1395 052| 1504 0.6] 072] 065
2992 387] 1528 2646 668 477 1146 075 805 697 1503 098 955 501 1456 095 248 1063 1063 07| 1144] 058 07| 0.83
1536 31568 145] 585 283 869 055 707 352 1059 0.68] 651 446 1097 070 3838 631 63.1 04| 988 059 072] 066
TH39 31438 1329] 577 248 825 057 697 237 934 065 651 391 1041 072] 3766 552 553 038| 83.8| 0.69| 083| 078
1539 31801 1667] 577 331 908 05| 697 27.1 968 054 651 521 1172 065 3766 737 737 041 785 074 089 083
Vi 357] 1009 1161 505 392 897 089 60.9 412 1022 101| 845 412 1256 125 2701 873 873 086 751 067 0.81] 1.13
7 291] 7991 17485] 4306 2441 674.8 0.84] 5201 3132 8333 1.04] 487.8 3846 8723 1.0 28032 543.8 5438 068| 6187 07| 0.84] 079
9 291] 7606 1663.2] 5665 2441 8107 1.07] 6842 3385 10227 134| 592.3 3846 9768 128| 38518 5438 543.8 072| 8792 0.64| 078] 0.67
1471 337] 1706 1493] 523 493 1016 06 631 663 1294 076] 858 518 1376 0.81] 3033 109.8 1098 064 97.8] 053] 065 088
17N 337] 1905 1667 536 1597 2133 1.12] 648 2077 2725 143| 1226 1226 2452 129] 3324 3314 3314 174] 995 054 065 1.23
NHW-4 | 392] 94 73] 367 417 784 083| 443 562 1006 107 586 437 1023 109 2507 928 928 0.99] 697 053] 0.64] 084
DBOSIOM | 2.88] 2659 707.7| 228 1109 3389 127| 2754 1193 3947 148| 2498 1746 4244 160 11418 247 247 093] 253.9] 0.9 1.08] 098
DBIAOM | 2.88] 2795 74| 2486 1109 3505 129] 300.1 1509 451 161| 277.5 1746 4521 162] 13303 247 247 0.88] 360.3 0.69| 083 077
H100/2 | 295 2266 2351] 957 641 1597 07| 1155 777 1932 0.85| 1059 1009 2067 091 6438 1427 1427 063] 163.1] 059 0.71] 0.5
23 25| 2546 1849 889 626 1515 06| 1073 824 1897 075 985 987 197.2 077] 575 1395 1395 055 162.6] 0.5 0.66] 061
24 250 2206 1602 889 626 1515 0.69) 1073 858 193.1 0.88| 985 987 1972 089 575 1395 1395 0.63| 164.6] 0.54] 0.65 06
533 249 2298 1669] 86 465 1325 058 1038 63 1668 073 952 732 1684 073 5462 1035 1035 045] 158.9] 0.54] 065 06
534 249] 1761 1277] 86 465 1325 075 1038 672 171 0.97] 952 732 1684 096 5462 1035 1035 0.59] 161.8] 053] 0.64] 059
541 248] 356 4602] 1751 1124 2875 081 2113 1622 3735 1.05] 1899 177.1 367 1.03] 11735 2504 2504 07| 3147| 056] 0.67] 06
S44 25| 2504 1884] 976 626 1602 0.62] 1178 82 1997 077 1058 987 2045 079 6539 1395 1395 0.54] 178] 0.5 0.66] 059
546 253 204 1015 662 425 1086 053] 799 567 1366 0.67] 717 669 1386 068 4434 946 946 046 1225 054 065 059
553 25 2451 178] 987 626 1613 0.66] 1192 833 2025 0.83 1095 987 2082 085 6638 1395 1395 0.57| 181.1] 0.55| 0.66] 0.6
574 34 2746 2586] 86 745 1605 058 1038 1023 2061 0.75| 1459 783 2241 082 5599 1661 1661 0.6] 163.1] 053] 0.64] 0.89
2992 387] 1528 2646 668 477 1146 075 805 697 1503 098] 955 501 1456 095 248 1063 1063 07| 123.3| 0.54] 065 077
Gia tri trung binh (Mean) 071 0.88 091 0.64 066] 08 082
D lech chudn (SD) 021 0.5 0.5 0.24 024 029 034
He s6 bién dong (CoV, %) 296 284 2.5 375 364] 363 415

Ghi chu: Anc, Acsa, Arewy, Aecz (i) - tuong dng la t s6 gidia kha nédng chiu luc tinh theo cdc ly thuyét ACI, CSA, TCVN va EC so vdi gid tri thuc nghiém;
QNoscy Nocsa va Dorevn (Do,i)- tuong ting la ti s6 giiia khd néng chiu luc do phdn bé téng déng gép theo cdc tiéu chudn ACI, CSA va TCVN so véi kha
ndng chiu luc cia dam duoc tinh cho trudng hop khéng ddt cét dai theo CSCT.
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¢ Tiéu chudn EN1992-1-1:2004
Hinh 1. So sanh khé néng chiu cdt Iy thuyét theo cac tiéu chudn va gid tri thuc nghiém
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d) Tiéu chudn TCVN 5574:2018
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thuyét véi gia tri thuc nghiém trén Hinh 1 c6 thé thdy, cac tiéu
chuan thiét k€ & trén déu cho két qua nhd hon gia tri thuc
nghiém, tudc 1a két qua thién vé an toan. Tiéu chudn Eurocode 2
cho két qua an toan nhat, vdéi ti 1& gia tri ly thuyét véi thuc
nghiém trung binh 14 0.64, trong khi d6 TCVN 5574:2018 cho két
qua kém an toan nhat, vdi ti s6 gilta gia tri ly thuyét va thuc
nghiém (A) trung binh 13 0.91. Bong thdi, ti |& A tang khi tang ti
s6 a/d déi vai tat ca cac tiéu chudn xem xét & trén (Hinh 2). Vdi
cac dam co ti 1é a/d thap (gan 2.5), két qua tinh toan ly thuyét
TCVN 5574:2018 tuong dong vai két qua thuc nghiém, khi tang
ti 1& a/d, két qua ly thuyét c6 xu hudng tang 16n hon két qua thi
nghiém (Hinh 2d). Trong khi d06, khi ti s6 a/d gan véi 2.5, cac tiéu
chuan ACI 318, CSA A23.3 va EN1992-1-1:2004 cho gia tri kha
nang chiu luc ly thuyét nho hon nhiéu so vdi gia tri thyc nghiém,
khi tang ti s6 a/d dan dén 4, cac gia tri ly thuyét nay dam tiém
can véi gia tri thuc nghiém (Hinh 2a, b va c).
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¢) Tiéu chudn EN1992-1-1:2004 d) Tiéu chudn TCVN 5574:2018

Hinh 2. Anh huéng clia a/d dén két qua du béo kha ning chiu luic cia dam theo Iy
thuyét

Qua két qua so sanh & trén c6 thé thdy, kha ning chiu luc ly
thuyét ctia dam bé téng c6t thép trén tiét dién nghiéng theo cac
tiéu chudn nhoé hon nhiéu so vdi gia tri thuc nghiém. Nguyén nhan
chinh & day la do cac ly thuyét tinh toan néu trén da bé qua nhiéu
yéu t6 anh hudng dén kha nang chiu luc clia dam, céc tiéu chudn
chi ké dén kha nang chiu luc clia bé téng va c6t dai. Ngoai ra, cac
céng thiic xac dinh phan déng gop cua bé téng theo cac mo hinh ly
thuyét khac nhau cing chua that su hoan chinh. D& lam rd hon khia
canh nay, tac gia tién hanh so sanh phan kha nang chiu luc tir déng
gbp cla bé tdng theo cac tiéu chudn ACI 318, CSA A23.3 va TCVN
5574:2018 vai kha nang chiu luc cta dam tuong tng khi khéng dat
c6t dai theo CSCT (Muc 2.5), két qua so sanh dugc thé hién trén Hinh

= 1000 = 1000
x B3
S [ ] X [ ]
< o]
~’ 750 N 750
o .- °
500 500
s . Mean: 0.66 s . Mean: 0.8
250 % 9 SD:0.24 250 % SD:0.29
‘e CoV:0.364 ° CoV: 0.363
0 0
0 250 500 750 1000 0 250 500 750 1000
Vi kN V,, kN

a) Tiéu chudn ACI 319-18 va CSCT b) Tiéu chudn CSA A23.3 va (SCT

= 1000
-~
z [
2 750
o] ° }
500
. Mean: 0.82
250 o SD:0.34
! o CoV:0.415
o k

0 250 500 750 1000
Vi kN
¢) Tiéu chudn TCVN 5574:2018 va (SCT
Hinh 3. So sanh phan ddng gdp ctia bé tong vao kha nang chiu cat clia cdc dam theo
cac tiéu chudn thiét ké so vdi kha nang chiu luc cia dam khdng c6t dai theo CSCT (Vz).
Tu két qua so sanh trén Hinh 3 c6 thé thay, tiéu chuan ACI 319-
18 uéc luong thap phan déng gop clia bé téng so vai hai tiéu chuan
CSA A23.3va TCVN 5574:2018, TCVN 5574:2018 danh gia phan déng
gop clia bé tong gan véi kha nang chiu luc ctia dam tuong tng
khong dat cét dai. Theo d6 ti s6 trung binh gitia phan kha nang chiu
cit do bé téng déng gop theo cac tiéu chuan ACI 319-18, CSA A23.3
vaTCVN 5574:2018 so v&i kha nang chiu luc cla dam bé téng khéng
c6t dai theo CSCT lan lugc 13 0.66, 0.8 va 0.82.

100| XAYDUNG 03.2025 | ISSN 2734-9888

4, KET LUAN

Tir két qua nghién clu t8ng quan vé cac ly thuyét tinh toan kha nang
chiu cit clia dam bé tdng c6t thép theo mét s6 tiéu chudn va tir két qua
kiém chiing mé hinh tinh toan clia cc tiéu chudn dé véi cac dam chiu tai
trong tap trung, c6 thé rdt ra mét s6 két luan chinh nhu'sau:

1. Hién nay, dé tinh toan kha nang chiju cit cia dam bé téng cét
thép van chua cé mét phuong phap hoan chinh nao dugc ap dung
théng nhat gilia cac tiéu chuan. Méi tiéu chuan sirdung cac phuong
phép tinh todn khac nhau duoc xay dung tU nhiing co s riéng biét.

2. Phan 16n cac tiéu chuan dua ra cong thic tinh toan cuéng doé
trén tiét dién nghiéng clia cac dam bé téng cét thép gém hai phan:
phan do bé téng déng gép va phan do cét dai, bo qua nhiéu yéu té
anh hudng dén kha nang chiu luc khac.

3. Cac mo6 hinh tinh toan kha nang chiu luc trén tiét dién
nghiéng clia dam bé tong c6t thép qua thién vé an toan, vi vay két
qua tinh todn kha nang chiu luc trén tiét dién nghiéng ctia dam theo
cac ly thuyét tinh todn nhé hon nhiéu so vdéi gia tri thuc nghiém.
Dong thai, ti s6 gilta kha nang chiu luc theo ly thuyét so véi thuc
nghiém thay déi khi thay déi ti s6 a/d (thay d&i nhip cat);

4. Déi véi vi pham nghién clu 1a cdc dam bé tdng cét thép co ti
1& nhip cdt a/d thay d&i tir 2.5 dén 4.0, tiéu chudn EN1992-1-1:2004
dugc danh gia cho két qua thién vé an toan nhat, trong khi d6 TCVN
5574:2018 cho két qua ly thuyét gan tuong déng vai két qua nghién
cdu thyc nghiém.

5. Gilra cac tiéu chudn dugc xem xét & trén, bao gém ACI 319-18,
CSA A23.3, EN1992-1-1:2004 va TCVN 5574:2018, TCVN 5574:2018
danh gia phan kha nang chiu luc do bé tdng dong gép gan véi kha
nang chiu cua tiét dién khong dat cét dai.

Cang luu y thém, cac két luan trén dugc dua ra Ung vai pham vi
nghién ctiu, cu thé 1a cho cac dam bé tong cét thép chiu tac dung cla
tai trong tap trung vdi ti s6 a/d thay d6i tir 2.5 dén 4.0. D8i v6i cac dam
€6 céc dic diém gia tai khac, can c6 nhiing nghién ctu cu thé han.
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PHU LUC KET QUA NGHIEN CUU THUC NGHIEM

Kich thuéc Gt doc (Gt dai Bétong | KQthinghiem

Tac giﬁ Tén dam by, h, d, L (& a ad As, fy, Swy Asw, fyw, fu, Vie, Mye,

mm mm mm mm  mm mm mm®  Mpa | mm  mm* Mpa P MPa kN kNm
Ahmad_1996 NHW-4 127 254 198.1 1585 31.8 776.6 3.92| 1146.1 420.7 0.046 9.1 643 324.1 0.0051 76.6 94 73
Angelakos_1999 DB0.530M 300 1000 925 5400 76 2662 288 14043 550 0.005 300 708 508 0.0008 243 265.9 707.7
Angelakos_1999 DB140M 300 1000 925 5400 76 2662 2.88| 2808.6 550 0.010 300 708 508 0.0008 28.9 279.5 744
Bresler_1963 1 1549 558.8 463.6  3657.6 1524 17526 3.78| 12939 555.2 0.018 2096 643 325.5 0.0020 22.5 157.7 276.3
Cladera_2002 H100/2 200 400 353 2160 75 10425 295( 16085 500 0.023 165  56.5 530 0.0017 66.1 226.6 235.1
Guidi_1963 v 80 400 380 0 0 1500 3.95 904.8 490.5 0.030 100 56.5 490.5 0.0071 25.9 123.7 183.9
Johnson_1989 1 3048 609.6 5387 42545 9144 1670.1 3.1 4097 5248 0.025 1334 643 479.3 0.0016 27.7 3443 5749
Kong_1997 S1-1 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 229.6 166.7
Kong_1997 §1-2 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 209.7 152.1
Kong_1997 S1-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 207.4 150.5
Kong_1997 S1-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 279.3 202.9
Kong_1997 S1-5 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 254.6 184.9
Kong_1997 S1-6 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 46.8 2253 163.6
Kong_1997 $2-1 250 350 292 1960 500 730 25| 20358 452 0.028 150 377 569 0.0010 534 2614 190
Kong_1997 $2-2 250 350 292 1960 500 730 25| 20358 452 0.028 125 377 569 0.0012 534 2338 169.7
Kong_1997 $2-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 534 254.6 184.9
Kong_1997 S2-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 534 220.6 160.2
Kong_1997 $3-1 250 350 297 1980 500 740 249 12315 450 0.017 100 251 632 0.0010 49.6 210.5 154.8
Kong_1997 $3-2 250 350 297 1980 500 740 249 12315 450 0.017 100  25.1 632 0.0010 49.6 179.3 131.7
Kong_1997 $3-3 250 350 293 1960 500 730 249 20358 452 0.028 100 251 632 0.0010 49.6 229.8 166.9
Kong_1997 $3-4 250 350 293 1960 500 730 249 20358 452 0.028 100 25.1 632 0.0010 49.6 176.1 127.7
Kong_1997 $3-5 250 350 287 1940 500 720 251 27143 442 0.038 100 251 632 0.0010 49.6 2979 213.6
Kong_1997 $3-6 250 350 287 1940 500 720 251 27143 442 0.038 100  25.1 632 0.0010 49.6 284.2 203.7
Kong_1997 $4-1 250 350 524 3100 500 1300 2.48| 40715 452 0.031 100 377 569 0.0015 64.3 356 460.2
Kong_1997 54-3 250 350 332 2160 500 830 25 2463 450 0.030 100 377 569 0.0015 64.3 2448 202
Kong_1997 S4-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 64.3 2594 188.4
Kong_1997 S4-6 250 350 198 1500 500 500 253 13572 442 0.027 100 377 569 0.0015 64.3 204 101.5
Kong_1997 $5-2 250 350 292 2100 500 800 2.74| 20358 452 0.028 100 377 569 0.0015 65.8 261.3 207.9
Kong_1997 $5-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 65.8 245.1 178
Kong_1997 S7-4 250 350 278 1940 50 945 34 3217 433 0.046 80 377 569 0.0019 55.1 274.6 258.6
Kong_1997 S7-5 250 350 278 1940 50 945 34 3217 433 0.046 70 377 569 0.0022 55.1 305.4 287.7
Kong_1997 S7-6 250 350 278 1940 50 945 34 3217 433 0.046 60 37.7 569 0.0025 55.1 311.8 293.5
Kong_1997 $8-1 250 350 292 1960 500 730 25| 20358 452 0.028 150 377 569 0.0010 54.9 2734 198.6
Kong_1997 $8-2 250 350 292 1960 500 730 25| 20358 452 0.028 125 377 569 0.0012 54.9 2523 183.2
Kong_1997 $8-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 54.9 310.8 226
Kong_1997 S8-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 54.9 267.1 194
Krefeld_1966 29g-2 254 508 4557 3657.6 127 17653 3.87| 25877 276.6 0.022 2286 643 3724 0.0011 12 152.8 264.6
0Ozcebe_1999 TS36 150 360 310 2260 400 930 3| 12064 450 0.026 70 251 255 0.0024 57 156.8 145
0Ozcebe_1999 TH39 150 360 310 2260 400 930 3 6283 439 0.014 80 251 255 0.0021 55.5 143.8 132.9
0Ozcebe_1999 TS39 150 360 310 2260 400 930 3 6283 439 0.014 60 25.1 255 0.0028 55.5 180.1 166.7
Petersson_1972 Vi 175 353 322 2600 100 1150 3.57 603.2 977 0.011 150  56.5 323 0.0022 28.9 100.9 116.1
Roller_1990 7 4572 870 762 4572 1334 22193 291 65552 4724 0.019 196.9 1417 445.2 0.0016 55 799.1 17485
Roller_1990 9 4572 870 762 4572 1334 22193 291 8194 4724 0.024 196.9 1417 445.2 0.0016 95.2 760.6 1663.2
Rosenbusch_2003 | 1.4/1 200 300 260 1800 0 875 337 18473 550 0.036 90 25.1 680 0.0014 36.4 170.6 149.3
Rosenbusch_2003 | 1.7/1 200 300 260 1800 0 875 337 18473 550 0.036 90 100.5 550 0.0056 383 190.5 166.7
Ahmad_1996 NHW-4 127 254 1981 1585 31.8 776.6 3.92| 1146.1 420.7 0.046 9.1 643 324.1 0.0051 76.6 94 73
Angelakos_1999 DB0.530M 300 1000 925 5400 76 2662 288 14043 550 0.005 300 708 508 0.0008 243 265.9 707.7
Angelakos_1999 DB140M 300 1000 925 5400 76 2662 288 2808.6 550 0.010 300 708 508 0.0008 28.9 279.5 744
Cladera_2002 H100/2 200 400 353 2160 75 10425 295( 16085 500 0.023 165  56.5 530 0.0017 66.1 226.6 235.1
Kong_1997 $2-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 534 254.6 184.9
Kong_1997 S2-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 534 220.6 160.2
Kong_1997 $3-3 250 350 293 1960 500 730 249 20358 452 0.028 100 251 632 0.0010 49.6 229.8 166.9
Kong_1997 $3-4 250 350 293 1960 500 730 249 20358 452 0.028 100  25.1 632 0.0010 49.6 176.1 127.7
Kong_1997 $4-1 250 350 524 3100 500 1300 248 40715 452 0.031 100 377 569 0.0015 64.3 356 460.2
Kong_1997 S4-4 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 64.3 259.4 188.4
Kong_1997 S4-6 250 350 198 1500 500 500 253 13572 442 0.027 100 377 569 0.0015 64.3 204 101.5
Kong_1997 $5-3 250 350 292 1960 500 730 25| 20358 452 0.028 100 377 569 0.0015 65.8 245.1 178
Kong_1997 S7-4 250 350 278 1940 50 945 34 3217 433 0.046 80 377 569 0.0019 55.1 274.6 258.6
Krefeld_1966 29g-2 254 508 4557 3657.6 127 17653 3.87| 2587.7 276.6 0.022 2286 643 3724 0.0011 12 152.8 264.6

Ghi chui: - by, - bé rong dam; h - chiéu cao dam; d - chiéu cao hiéu qua cdatiét dién; L nhip thi nghiém; C - khodng cdch gitia 2 diém dat luc; a - nhip cdit (khodng cdch tirgéi tua dén
diém dét luc géin nhat); As va f, - tuong ting la téng dién tich va gidi han chdy cda cét doc chiu kéo; ps - ham luong c6t doc chiu kéo; s.— budc c6t dai; Asw va pw - tuioing ting la téng dién
tich mdt cdt ngang cda 01 c6t dai va ham luging c6t dai fu - cuéng do chiu nén clia bé tong; Ve va Mue — tuioing ting la luc cdt cutc dai v mé men cuc dai tai théi diém phd hodi.
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ABSTRACT

Shear failure of punching pertaining to slab of concrete
reinforced type consisting of metal mesh expansion and lower
density aggregates was simulated numerically in this study. We
studied and spoke about the simulations' outcomes. Because
punching shear failure occurs so suddenly and brittlely, research
into it was crucial. Software of Finite element analysis (ANSYS
V.2020.R1) was used for creating numerical models for punching
shear failure of such slabs. Both non-linear performance of
concrete and steel are considered for development of such
prototypes. Modeled slabs applied solid components for concrete,
space bars for reinforcements, a smear layer of embedded inside
solidified elements for simulating an extended mesh of metal. Test
information provided in concerned tasks were compiled by
reviewing appropriate literature. Slab's Numerical prototypes
were tested, and their findings compared to published
experimental data utilizing load deviation responses and pattern
of fracture. There was excellent aligning between experimental
outcome and findings of computer models. Predictions concerning
the punching resistance of concrete slabs reinforced with
expanded metal mesh and concrete slabs built with low density
aggregate may be generated using the numerical models created
for this work.

Key words: Reinforced Concrete; ANSYS: Punching shear; Low
density concrete; slabs; Ferrocement.

1. INTRODUCTION

When designing reinforced concrete slabs [1] that are exposed
to concentrated loads or that are located around supported
columns, it is known that the two-way reinforced concrete shear
failure of flat slabs amongst major designing issues. Two-way shear
failure is the root cause of the rapid brittle failure. Many scientists
have tested both low-density and standard-density reinforced
concrete slabs, as well as EMM-reinforced concrete slabs. These
slabs have been exposed to many different environments [2].
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Due to its exceptional strength to weight ratio, low density
aggregate concrete (LDAC) may be employed in a wide range of
applications. As determined by experimental analysis of LDAC
slabs' punching shear behavior [3], the surface failure angle of
punching shear is affected by the kind of low density aggregate
used. Two kinds of low density aggregates were employed in the
punching shear tests for this investigation. Higashiyama et al. [4]
looked at the elements that reduced punching sheared strength of
5 low density reinforced concreted slabs, finding fact about
density of aggregate fell, so did the punching shear strength.

Test experiment was conducted over connection of 3 slab-
column connections with a combined length of 762 c¢cm as
structure of flat slab to compare performance of stud railings
arranged in radial or orthogonal layout in slab-column junction
whose slabs contains comparatively lower ratio of flexural
reinforcements [5]. The connection of 3 slab-column totaling 7.62
m long were analyzed in this research. The shear strength of slab-
column connections was found to be significantly improved by
using a radial architecture as opposed to an orthogonal one. The
researchers wanted to test the effects of high temperatures on low
density silica fume aggregate concrete and found that increasing
substitution proportion of silica fume aggregate improved
working capability while decreasing compressive strength and
density [6]. It was discovered that using pre-wetted low density
aggregates as part of a novel strategy to internal curing increased
hydration while decreasing cracking and shrinkage. The method
was successful in achieving the desired result. With this method,
water may be used for cement hydration at any time throughout
the life of the concrete. Naama et al. [7] explain that ferrocement is
a composite material used as a structural component due to its low
price. Expanding wire mesh and cementitious mortar form the
layers of this material.

In order to improve prefabricated foam concrete, which had a
density ranging from 1300 to 1900 kg/m?, Helal et al. [8] conducted a
practical study to investigate the best ways to do so. This study
made use of a water reduction agent in addition to two other types
of materials that are added to concrete (fly ash and silica fume). The
water reduction agent was the primary focus of the investigation.
The outcomes of the research were promising since these materials
showed a discernible improvement in the structure of the pores in
concrete, in addition to an increase in strength and a reduction in
the quantity of water that was absorbed by the concrete. In addition,
the data suggested that the use of these materials resulted in a little
rise in the level of heat conductivity shown by concrete. According
to the findings of the study [9] conducted by Wan lbrahim et al., the
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compressive strength and flexural strength of foam concrete were
evaluated in relation to the influence of polyolefin fibres. The density
of the concrete that was used in this experiment ranged from 1300
to 1600 kg/m?3, depending on the exact mix. Polyolefin-sized fibres
were employed by the researchers in the examination in quite
modest volume fractions, with percentages ranging from 0% to
0.2%, 0.40% to 0.60%, respectively. The investigation was carried out
in the United Kingdom. According to the results of the research,
making use of the fibres stated above had a somewhat negative
influence on the compressive strength and flexural strength of foam
concrete, with a decrease of 4.3% and 9.3%, respectively. In addition,
Lee et al. (2017) [10] used foam concrete slabs and beams in their
study. These foam concrete structures had a density of 1700 to 1800
kg/m® and were created using a light foam mortar. As a direct
consequence of this, the compressive strength of the concrete was
20 MPa. When compared to reinforced concrete with its natural
density, the results of the research indicate that using the same sort
of mortar resulted in a maximum load reduction of 8.0%, which
brought the total reduction to 34.0%. According to studies and past
study, the use of additives together with an assortment of fibre types
might make foam concrete an effective material for usage in
reinforced concrete structures. Slabs made of structural polystyrene
foam concrete may be used in lieu of layers that provide thermal
insulation and hollow block panels. However, the qualities and
processes that went into the production of each design model for
punching shear strength are quite different from one another [11-
15]. A variety of design models have been developed for punching
shear strength. Take, for instance, the semiempirical model known as
the European Concrete Design Code (EC2) [16]. The FIB model
design code, often known as MC [17], [18] is contrast-based in a
physical sense. As a direct consequence of this, a number of studies
have been conducted to investigate how flat slabs behave when
exposed to fire [19]. Despite the diversity of these experiments, the
behaviour of polystyrene foam concrete when it is subjected to fire
was not investigated. In their experiment, El-Fitiany and Yousef [20]
employed a simple method to make a prediction about the
behaviour of reinforced concrete sections when they were subjected
to high temperatures.

2. MATERIALS AND METHODS

2.1. Material Properties

Table 1 provides the volume % of the wire mesh together with
the material parameters of the modeled slabs derived from the
literature. Mechanical features of concrete used are provided in
table with group ID and the slab thickness. Compressive strength,
tensile strength, and elasticity are all examples of these
characteristics.

Table 1: Cementitious slabs and modeled concrete features of
material

. Compressive Tensile Modulus of | Volume
- S Thickness N N R "
Group | Specimen nm strength strength Elasticity fraction Reference
fo (MPa) fip (MPa) E.(GPa) W
NN 200 406 341 3.7
- ) Youm et al.
: 2 372 3 2
1 LA 200 372 340 226 2014)
LD 200 342 282 200
Slab-1 40 320 5.20 249
" c N . Ibrahim,
2| slb-os 50 320 520 249 141 e
(2011)
DP-2.0 30 320 520 249 060

Table 2, lists the bars that were utilized in the Slab-6 specimen
that was created by Group 1 and the DP-2.0 specimen that was
created by Group 2.

Table 2: Feature of steel bar material used

@10 mm steel bars D6 mm steel bars
Yield stress 411 MPa 252 MPa
Ultimate strength 600 MPa 364 MPa
Elongation 12 % 30 %
Elastic modulus 200 GPa 195 GPa

Expanded metal mesh (EMM) material features used for
creation of DP-2.0 specimens for Group 2 are detailed in Table. 3.
Table 3: Expanded metal mesh (EMM) material features used

Diamond size 22.5x57.5 mm

Dimension of strand 2 mm
Proof stress 300 MPa
Proof strain 0.117%
Ultimate strength 500 MPa
Ultimate strain 5.4%

2.2. Concrete Slabs simulation details

Youm et al. (2014) report that the first group included one
normalized weight concrete slab (NN) with 2 low density concrete
slabs (LD and LA). Size and reinforcing layout of the three slabs
were identical. Dimensions of the slabs and reinforcement
placements are shown in Figure 1. The thickness of the top and
bottom layers was 20 m. The vertical movement was achieved with
the help of 300 mm square, 35 mm thick steel plates.
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(o ] -
% 400 mm .. = 1 -
E4—™ (2 = 1 o
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= I 300'/mm £ | R :
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% Tx B = Pl | & i | &
frrd i | o = ‘ =
Loading plate 77 R | &
/ ¥ AR BE:
[ — s E -
250 mm s T

s

300@7=2,100 mm 150(@2=300 mm

. . .

00 mm

150(@ 19=2,850 mm

-

Fig. 1. lllustration showing NN, LA, and LD samples

Approximately 27 cementitious 490 mm by 490 mm x 40-60
mm thick square slabs made comprised the second set, as stated
by Ibrahim (2011). This arrangement relied on the edges of the
slabs for support. Three specimen models were developed
throughout this investigation: Slab-l, Slab-6, and DP-2.0. Simple
mortar was used in the early construction of the slab. The second
slab was made of cementitious material, had a thickness of 100
mm, and was reinforced by steel bars 6 mm in diameter running in
opposite directions. The third example is a 2-millimeter-thick
cementitious slab that has been reinforced with an EMM
ferrocement layer. A steel plate, 80 millimeters square and 20
millimeters thick, was used to apply the vertical displacement.
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Dimensions of the slabs and the different

arrangements are shown in Fig. 2.

reinforcing

8 mm

Steel bars 6 mm mesh [/ diameter 22.5 x 57.5 diamond
f Steel bars
L}
p i
' IF 1B
A
2| & =
| - -
L
1 1
445
- -
490
(a) Slab-06 (b) DP-2.0

Fig. 2. Dimensions of the specimens with reinforcements

2.3. Model of Finite Element

Developed FE prototype were constructed using plans of
experiment as their foundation [10]. In this part, we'll go through
the methodology used by the subsequent models of finite element
we suggest.

Ferrocement layer, Reinforcement grid and Concrete:

X
Fig. 3. Details on the Solid65 element's shape, node positions, and coordinate system
The robust nonlinear analytical capabilities of ANSYS V.2020.R1

were employed for the modeling of all slabs. All six scenarios (NN, LA,

LD, Slab-l, and Slab-6) were modeled with the help of ANSYS's

algorithms.The solid65 sub-element concerning given finite element

models represented actual concrete. A solid element in three
dimensions, Solid 65 includes eight nodes and 3 freedom degrees

(translated in x, y, and z axes) on every node, as shown in Figure No. 3.

This means that Solid 65 may shift in any of the aforementioned three

ways. Nonlinearities in materials and geometry, as well as cracking

under tension and crushing under compression, may all be modeled
using this element. In addition, it may represent the crushing effect of
stress. Additionally, it is capable of imitating fear. A smudged layer that
was concealed among solid parts was used for the aim of imitating the

EMM layer. Open cracks were given a shear transfer coefficient of 0.3,

whereas closed cracks were given a 0.6 value. The shear transmission

in fractured concrete components was evaluated using these two

values.
'

Fig. 4. The Link8 element's shape, node locations, and coordinate space.
Fig. 4 demonstrates how the Link8 element were deployed in
simulating reinforcement grid pertaining to non-ferrocement layer
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samples. Uniaxially loaded throughout its length, Link8 is a space bar
element having 3 degrees of freedom (z, x and y) at every nodal junction.
Link8 may be used to recreate the effects of large deformations and the
nonlinearity of materials. Fig. 5 depicts a reinforcement bar model, while

Fig. 6 shows a solid-component concrete mesh.
— b — waT:

. -

Fig. 5. we see the mesh components (link8) utilized to create the reinforcement grid

L — ET

Fig. 6. Mesh components with a solidity level of solid65 to represent cementitious
and concrete slabs

Plastic deformation and modeling Material properties

The stress-strain curve for group 1 specimens reinforced with
steel bars of diameter less than 10 millimeters is shown in Fig. 7.
The strain-stress relation for concrete is showcased through Fig. 8
using LA specimen as the data point. The Poisson's ratios for
concrete were established at 0.2 and those for steel at 0.3. These

criteria were consciously chosen as the best fit.
o p— ————

Fig. 7. For steel bars with a diameter of 10 Fig. 8. The stress-strain relationship for
millimeters, the stress-strain curve recycled concrete (fc' = 37.2 MPa)

Loading and boundary conditions:

To mimic the experimental work under circumstances analogous
to when the slabs were simply supported, translational restrictions in
the x, y, and z directions were added as boundary conditions at the
four corners of the slabs. The top surface of the loading plate was
displaced vertically in the direction of a negative Z in order to mimic
the real loading operation. Every joint was treated in this way. You can
see the four-corner boundary conditions with used displacements
concerning to first groups in Fig. 9, for second group in Fig. 10. The two

pictures may be found in the same file.
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Fig. 10. Second group’s applied and Restraints displacement pertaining to secondry group

Analysis of Non-linear nature:

Automated stepping of time were utilized as a means of
regulating non-linear resolution due to non-linear character of
issue under consideration. Using a thorough implementation of
the Newton-Raphson technique, the non-linear equations were
solved. To regulate the convergence of non-linear solution, force
of residual convergence criteria got applied, and an appropriate
tolerance has been given to it.

Bond behavior

People believed the connection between the reinforcing bars
and the concrete was excellent because they assumed bond failure
did not play a role in slab collapse. In other words, the expected
load at failure and the deformed shape are not likely to be
significantly affected by the underlying premise of this inquiry.

3. RESULTS

The results from each sample are summarized in Table 4. Fig. 11
provide both numerical and experimental results for the maximum
loads that may be applied to members of group 1. Fig. 12 illustrate
both numerical and experimental examples of the maximum loads
that may be applied to Group 2 members. Center deflections at
ultimate loads for Group 1 are calculated using both experimental
and computational methods. Fig. 13 displays these findings. Center
deflections under maximum loads applied to Group 2 are shown for
both theoretical and experimental methods in Fig. 14.

Table 4. A comparison between the computational and
experimental data for the maximum load and the central deflection.

Expernmental results [1,%] MNumerical Resulis Numernical/Experimental
Group | Specimen [T Tioad | Deflection | Max. load | Deflection Load Deflection
(KN} {mm) (KN} {rmm)

NN 6704 16.7 675.64 16.67 1008 0.998
1 LA 352.0 10.6 356.63 11.28 1.008 1.064
LD 6263 152 605,96 14.80 0.968 0974
2 Slab-1 8.0 0.32 8,60 0.34 1.075 [ELE]
Slab-£3} 345 6.2 3477 .00 1.008 0968
DP-2.0 25.0 4.5 26,30 4.25 1.052 0944

Figs 15-20 presents experimental as well as numerical
respnses of load-deflection responses over central points of six
investigated slabs. Calculated findings and the experimental data
were in close agreement. For failure loads and maximum
deflections, the numerical and experimental values were off by
around 8% and 7%, respectively. The provided models thus
provided reliable predictions of failure load and displacement.
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Fig. 11. The FEA and experimentally Fig. 12. The ultimate load for group 2

calculated ultimate load for group 1. (Finite Element Analysis vs.
Experimental Data).

WExp. BFEA

atetets

b

K

4

S

LRSS

Deflection, mm
58

NN LA LD
Fig. 13. The central deflection from the
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The discrepancies between the numerical and experimental
failure patterns are graphically shown in Fig. 21. And Fig. 22 shows
how the warping affects the form of the LA, LD, and DP-2.0 slabs.
Computational outcomes was quite close to testing observations.

and FE models.

ISSN 2734-9888 | 03.2025 XAY1DUNG |105



NGHIEN CUU KHDA HOC

Fig. 22. Depicts the failure pattern for the DP-2.0 slab that was seen experimentally and was predicted by the FE models.

4. CONCLUSION

In this research, a finite element model built in ANSYS is used
to provide predictions about shear response of punching with
strength of several slab types. Cementitious slabs with
reinforcement (a regular bar's grid or layer of ferrocement),
cementitious  slabs having no reinforcement (without
reinforcement). Six concrete slabs were subjected to a three-
dimensional FEA with a nonlinear analysis. Based on the
algorithms given in [11] and [18], finite element models were
developed and tested, with the results compared to those from the
experiments. Failed loads, deformed forms, center deflections at
ultimate loads, , pattern of failure was all very close to predictions.
Analysis of Non-linear finite element is a powerful software on
studying response of concrete and cementitious slabs under
punching shear. Given finite element prototype may be useful
software in forecasting shear resistance of punching for kinds of
slabs mentioned, reducing need for expensive trials. As a result, it
is now possible to conduct a thorough numerical analysis of shear
punching performance and factors affecting shear strength of
punching. In the past, this was not the situation.
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Mé réng khong gian lan bién cua doé thi, bai hoc
tu kinh nghiem TP Rach Gia, tinh Kién Giang

Expanding the sea space of the city, lessons from the experience of Rach bia city, Kien

Liang province

> THS.KTS.NCS DO CONG TU, KS DO VAN PHEP

Phong Phat trién d6 thi & Ha tang ky thuat, S& Xay dung Kién Giang

Email: kts.congtu@yahoo.com.vn; phepkg@gmail.com

TGM TAT

(lua trinh tac dang lan bign cia con ngudi cho céc muc tigu phat
trién da thj, tao dung dién mao mai cho da thi, phat trién kinh t&
bién; tang quy md sir dung dét va tac dang tai cac hinh thai khang
gian canh quan gén vai bao tdn, phat huy céc gia trj vin haa khu
vrc ven bign, ludn nham hudng dén tao dung mai trugng sing ca
trach nhiém vi cong ddng va than thign vai mai truang, hinh thanh
vain haa van minh, hign dai cia da thi sinh thai bién. Bai viét chia
sé mot sd thanh cang dat duge ca qua trinh mé rang khéng gian
da thi TP Rach Gia theo dinh huéng phat trién bén viing vai céc
y&u td vé diéu kién kinh t& xa hai, diéu kién dia hinh, tu nhién va khi
hau coa dia phuong.

Tir khoa: Khu virc [dn bign; du an [&n bién; da thi ven bién; quén Iy da
thi; quan Iy phat trién khang gian da thi; céi tao va tai thigt da thi.

ABSTRACT

The process of human sea encroachment for urban development
goals, creating a new look for urban areas, developing the marine
economy; increase the scale of land use and impact on landscape
spatial forms associated with conservation and promotion of
cultural values in coastal areas, always aiming to create a
responsible and environmentally friendly living environment, form
a civilized culture, of the marine ecological city. This article
shares some of the successes achieved in the process of
expanding the urban space of Rach Gia city in the direction of
sustainable development with factors of socio-economic
conditions, topographic conditions, natural and climatic conditions
of the locality.

Keywords: Sea reclamation areas; sea reclamation projects;
coastal cities, urban management; urban space development
management; urban renovation and reconstruction.

1.M& PAU

Viét Nam c6 chiéu dai b bién 3.260 km, 28/63 tinh c6 bién, d6
thi tur loai IV c6 bién khodng 41 d6 thi doc theo bd bién. Cac tinh
ven bién da gia tang phat trién kinh t€ bién, trong dé xu thé hinh
thanh cac khéng gian dé thi ven bién va béi lap mat bién & nudc ta
c6 thé dugc xem 1a nhiing tiém nang, phét huy lgi thé diéu kién
hién trang tu nhién hinh thanh nén cac khu vuc 1an bién & Viét
Nam. Mac du vay, qua trinh cai tao, san 1ap, bién d&i khéng gian
bién cho cac muc tiéu phat trién d6 thi cling boc 16 nhiéu van dé
vé quan ly khéng gian quy hoach, ha tang ky thuat, dac biét la méi
trudng sinh thai d6 thi va cac hoat ddng kinh té xa hoi ven bién.

Trong béi cdnh pham vi réng, nhiéu van dé dugc dé cap, noi
dung bai bédo tap trung phan tich vé chinh sach, cai tao, tai thiét va
dinh hudng phat trién khéng gian dé thi va dinh huéng phat trién
bén viing trong viéc ma& rong khong gian d6 thi Rach Gia. Noi
dung dé cap dén quan ly 1an bién tai Rach Gia, bai hoc kinh
nghiém quéc té, va cac gidi phéap thich Ung véi bién ddi khi hau
(BDKH).

2. TGNG QUAN SU HINH THANH MG RONG KHONG GIAN
VEN BIEN RACH GIA

Rach Gid trugc day la vung ngdp mdn it dan cu. Tru6c nam
1975, ngudi dan sinh séng cht yéu doc séng Kién va séng Rach Gia
thuéc phuong Vinh Thanh Van (Hinh 1). Rach Gia ban dau chi la
mot vung dat am thdp nhé hep, sinh dy. Do qua trinh béi tu cla
phu sa séng cung véi nhiing du an 1an bién thanh céng tu thé ky
trudc dén nay da mé rong dang ké dién tich st dung dat lam thay
déi dién mao thanh phd, phét trién mé rong Rach Gia da bt dau
tir 1997 dén nay, véi hoat déng dang chu y la khoi cong KDT lan
bién Rach Gi4, c6 stiic manh phat trién kinh t€ téng hgp thudc top
dau va dong dan nhat 8 mién Tay (hinh 2a). Nam 2005, TP Rach Gia
dugc thanh lap theo ND s 97/2005/ND-CP ctia Chinh pha.

}:' i

ke v 2 b

0

Rach Gia _ i
1969 R ZaN
Hinh 1. Ban do hién trang TX Rach Gia 1969 chua lan bién (Ngudn: Internet)
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Hinh 2a. Hién trang SSD trudc ndm 1997 va Hinh 2b. TP Rach Gid hién nay

Nam 1987 QHC xay dung TX Rach Gia dugc diéu chinh lan 1;
Nam 1997 diéu chinh lan 2 tai Quyét dinh 2814/QD-UBND ngay
01/9/1998 cta UBND tinh Kién Giang pham vi 2.420ha, KDT lan
bién mai 420ha; DEn nam 2008 diéu chinh lan 3 tai Quyét dinh
257/Qb-UBND ngay 30/01/2008 cGia UBND tinh Kién Giang pham
vi réng 10.780ha; Nam 2019 diéu chinh cuc bd 1an 4 tai Quyét dinh
s6 353/QD-UBND cua UBND tinh Kién Giang quy mé khu vuc bg
bién 517,07ha (hinh 2b).

Nam 2023 QHC Rach Gia dén nam 2040 phé duyét Quyét
dinh s6 1024/QD-UBND ngay 18/4/2023, quy mé 13.885ha, dién
tich hién trang 10.446ha va 3.440ha dién tich 1an bién mdi va cac
dao trén khéng gian vinh Rach Gia (khu 1an bién md&i 640ha va cac
dao nhan tao 2.800ha) (hinh 3).

3. CAC PIEU KIEN PIA HINH TU NHIEN CUA TP RACH GIA
THUAN LGOI TRONG VIEC MG RONG KHONG GIAN BIEN

Vung bién Kién Giang réng hon 63.000km?, véi b bién dai hon
200km, c6 143 dao thuan Igi phat trién chudi d6 thi bién, d6 thi hai
dao gan véi chién lugc kinh té bién. TP Rach Gia nam & trung tam
cla tinh Kién Giang, b& bién trai dai ti Bac xuéng Nam, vi tri dia ly
thuan Igi véi hon 20 km bg bién, ndm & trong tam giao luu thay bd
vGi khu vuc. Nén cao do dia hinh bang phdng va thap tur 0,2+2,3m,
khu vuc phia Bic thanh phé c6 nén déc 0,5% nghiéng vé phia bién,
c6 nhiéu kénh rach soéng chay qua la diéu kién dia hinh tu nhién
vung bai béi clra séng ndng boi 1ang phu sa thuan loi cho hoat
déng 1an bién, 1a dé thi du lich bién sam uat, hdp dan va phat trién
thanh d6 thi trung tdm giao thuong hang hoa, tir tiém nang nay,
Rach Gia dang khai thac nhu la mét Igi thé manh mé va bén lau, la
diéu kién ly tudng cho viéc hinh thanh mé& rong khong gian vé
phia bién véi hoat dong 1an bién xay dung mé rong phat trién d6
thi.

Sau 25 nam xay dung, khu 18n bién TP Rach Gi4, khu dé thj lan
bién dau tién cla Viét Nam da trd thanh niém tu hao cla ngudi
dan Kién Giang, la diém nhan thu hut cac nha dau tu va du khach.
Dy an lan bién Rach Gia dugc khdi cong xay dung nam 1997, tu
vung dat sinh lay, hoang védng nay da thanh khu dé thi hién dai c6
téng dién tich 450 ha. Lan bién la cong trinh déc dao, day sang tao,
b&i day la lan dau tién trong cd nudc c6 du an “ddi non lap bién”
dé xay dung moét khu dé thi quy mé 16n, tao ra quy dat rong gan
450 ha, thuc hién bang phat huy noi luc theo phuang thic déi dat
18y ha tang. Khu 18n bién huéng ra vinh Thai Lan trén 500 m va
chay dai trén 7 km, mé& rong thanh phé hinh thanh nhiing KBT mdi
I6n nhat viing Tay Nam BO.

* Quan diém ma& réng khéng gian bién: Quy hoach tinh Kién
Giang 2021-2030 phét trién hudéng bién, mé& réng khéng gian 1an
bién dugc xac dinh hinh thanh nén khéng gian d6 thi - dich vu
déng bo, hién dai. TP Rach Gia la moét trong nhiing dé thi du lich
bién, c6 thé manh phat trién du lich bién, kinh té bién, mot mai
nhon tién phong cla cd tinh trong m& rong giao luu va giao
thuong vai thé gidi: véi cac dau méi giao thong dudng bo, dudng
thuay, dudng khéng trong yéu cla vung. TP Rach Gia la mot tién
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dén quan trong cla quéc gia hudng ra khu vuc va thé giéi. Trong
hanh trinh ti€n ra bién tinh Kién Giang c6 chl truang 1an bién khi
bién hang trdm ha sinh lay trg thanh khu déat vang, véi 7km nam
canh b& bién, Rach Gia la d6 thi ndng déng bac nhat & DBSCL.

Du &n 1&n bién mé& rong TP Rach Gia khai cdng nam 1997, c6 5
khu téng dién tich 420ha, trong dé dién tich 14n bién 360ha, dién
tich cai tao hién trang 60ha. Rach Gia dat muc tiéu phan dau dén
nam 2025 dat dé thi loai |, v6i t6ng dién tich dién tich khoadng
13.885 ha, bao gém dién tich TP Rach Gia 10.446 ha va khoang
3.440 ha dién tich 1an bién mgi va phat trién cac dao trén khong
gian vinh Rach Gia (Cac khu |an bién mdi khodng 640 ha va cac dao
nhan tao khoadng 2.800 ha). (hinh 3).

4. MOT SO TON TAI THACH THUC VE QUAN LY KHONG
GIAN, KIEN TRUC CANH QUAN MG RONG PHAT TRIEN KHONG
GIAN LAN BIEN TP RACH GIA

- Khung phdp ly: Chua quan tam dinh hudng vé phat trién bén
viing cho d6 thi. Qua trinh quan ly dé thi khéng gian khu vuc lan
bién (KVLB) chua day du, van ban phap luat vé quy hoach KVLB
chua dé cap nhiéu va chua hoan thién.

+ Quy ché quan ly quy hoach, khong gian kién trac, ha tang do
thi KVLB chua c6 hodc da c6 quy dinh nhung thuc hién chua tét.
Cao ché chinh sach vé quy hoach phat trién dé thi thi€u én dinh va
déng bé khi trién khai thuc hién.

+ Khu vuc 1an bién thi€u nhiing chinh sach phat trién va su
déng bd gilia chinh séch vé dat dai, xay dung, giao théng, phan bé
ngudn luc tai chinh dé dau tu ha tang chua hgp ly.

+ Ap dung tiéu chuin thiét k& quy hoach thich tng BDKH chua
phu hgp véi vung dia ly ty nhién KVLB. Banh gia chua ding vai tro
kinh t&€ DTVB va méi trudng doé thi vai té chiic khéng gian mat
nuéc bién.

Quy hoach khu 1an bién TP Rach Gia (nam 1997) chét luong
thap, thi€u gén két vai cac quy hoach khac, mot s6 tuyén dudng co
mat cdt nhd, CVCX nhd 1& va khéng gian chic nang st dung dat
khéng phu hgp véi viec mé rong co s& HTKT thiét yéu vé moi
trudng dé x{t ly nudc thai, can phai dinh hudng trong cai tao tai
thiét lai d6 thi.

+ Sy phat trién manh mun cic du an nhé KVLB ciing tao su
phat trién thi€u dong bé, thi€u két ndi vai dé thi hién hiru va lam
cho kha nang hoan thién cau tric cdnh quan dé thi clia cac khu
vuc bi han ché.

Van dé phat trién bén viing vé mai trudng: chua st dung diéu
kién ty nhién tich hgp va ap dung vao quy hoach, cau triuc phat
trién khéng gian bién, dé thich tng véi BDKH.

+ Nhiing dnh hudng clia d6 thi héa do hoat déng 1an bién dén
mai trudng khi phat trién cac du an két hgp véi mua lén gay ngap
cuc bd cac truc dudng ven bién, lam bién déi dong chay & cac khu
vuc gan clra séng, dé thi hda nhanh khéng chi tao suic ép 1én co sé
ha tang dé thi ma con anh hudng 16n dé€n méi trudng. Chat lugng
ha tang d6 thi KVLB chua dugc tét do tinh trang ngdp ung khi mua
mua dén két hgp véi nudc bién dang, anh hudng dén my quan va
phat trién kinh té€ d6 thi ven bién.

Su phan cong, phoi hgp nhiém vu quan ly nha nudc vé PTDT
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chua ré rang, thi€u chit ché. Nang luc clia can b, cong chlic, vién
chiic quan ly @6 thi con yéu. Cong tac thanh tra, kiém tra, phat hién
xU ly sai pham, tiéu cuc chua kip thai va nghiém minh.

Thi€u su tham gia cong déng trong viéc lap quy hoach khu vuc
1&n bién, vai trd cla cdng déng chl yéu phan énh cac van dé moi
trudng, hé thoéng thoat nudc.

* Gidi phdp kinh nghiém thuc hién:

Dé quan ly khéng gian cong cong, khdng gian xanh va ha tang
dé thi can xem xét cac kinh nghiém quéc té véi diéu kién ty nhién,
thuc ddy hiéu qua cac chinh séch, gidi phap hoat déng 1an bién,
kinh nghiém thuc tién cho thdy, gidi phap cai tao tai thiét cac KGCC
va ha tang d6 thij rat can sy tham gia cGa cong déng, doanh
nghiép.

Qua trinh lap quy hoach db thi cac khu vuc 1an bién can phan
tich cac lgi thé yéu t6 tu nhién nhu: dia hinh, khi hau, thay van, mat
nuéc...

Hoan thién quy ché quén ly khong gian kién truc canh quan va
thiét k& d6 thi truc ngang mat ding ven bién va cac tuyén dudng
khu 1an bién, xac dinh cac khéng gian kién tric nao la diém
nhan...quy hoach va thiét k& d6 thi can giai quyét van dé nay.

Cap quyén phét trién khong gian hudng mé ra bién; céi tao, tai
thiét va quan ly hinh thai kién tric cac cong trinh nam & canh bién
giap bién va cac clra séng nham tao bd mat kién trac dep nhin tu
bién. Uu tién gir lai khédng gian mat nudc hién cé ring ngap man
ven bién, mé rong khéng gian mat nudc két hgp khoi théng, gia ¢
kénh rach hién hu.

Bao vé cadnh quan méi trudng, céi tao lan bién nhu da dang
sinh hoc, dat, tai nguyén thién nhién, ddm bao phat trién hdi nhap
va bén viing; bdo vé ngudi dan théng qua cac bién phap tng phé
vGi van dé vé méi trudng.

Tang khéng gian mé, giam dién tich bé téng, st dung vat liéu
tham tai via hé, san cong trinh, xay dung cong trinh xanh tang hé
s6 tham nudc trong d6 thi. Lap cac khéng gian canh quan mat
nudc d6 thi nhu la mét chic nang thiét yéu trong d6 thi, xay dung
hé chia lién théng hé théng kénh muong dé diéu tiét lugng nudc
trong cac khu vuc nham gidi quyét ngap lut do mua I6n va nudc
bién dang.

Céc khéng gian céng vién cdy xanh va mat nudc cong cong
ven bién xdy dung quéan an, nha hang.. gdy 6 nhiém mai trudng,
can phai thu héi dé dau tu st dung khéng gian mat nudc dé té
chuc thanh vanh dai xanh, céng vién ven kénh cho céng déng va
ngudi dan ti€p can. Phat trién hé théng cong vién cay xanh cip doé
thi va don vi &, hé th8ng cdy xanh ven bién va cac déo nhan tao.

Hoan thién chinh sach vé 1an bién: Luat D4t dai ndm 2024 da c6
hiéu luc, quy dinh vé hoat déng lan bién tai Diéu 190. D& hoat
déng 1an bién cé hiéu luc thi hanh theo dung quy dinh, can ban
hanh cu thé nhu: Quy hoach, ké hoach st dung dat d8i véi khu vuc
bién dugc xac dinh dé 1an bién; lap, thdm dinh, phé duyét du an
dau tu 1an bién hodc hang muc 1an bién clia du &n dau tu; giao dat,
cho thué dat, giao khu vuc bién dugc xac dinh dé 1an bién; nghiém
thu hoan thanh 13n bién; xac dinh tién st dung dat, tién thué dat
d6i véi dién tich dat 18n bién; cap gidy ching nhan quyén st dung
dat, quyén s& hiru nha & va tai san khac gan lién véi dat 1an bién;
quy dinh xtr ly chuyén tiép d8i véi cac trudng hgp da thuc hién
nop hé so dé nghi giao khu vuc bién truéc day.

5. KET LUAN

Kinh nghiém phat trién khéng gian d6 thi Ian bién tai TP Rach
Gia mang lai nhiéu bai hoc quy gia vé quan ly va m& réong do thi
bén viing. Thanh céng trong viéc chuyén di nhimng vung dam lay
ngap nudc thanh trung tam do thi hién dai khéng chi gép phan gia

tdng quy dat ma con thuc ddy phat trién kinh té - xa hoi va cai
thién d&i séng dan cu. Cai tao chinh trang tai thiét quy hoach mé
réng khéng gian bién can nghién cliu danh gia hién trang va phan
tich cac yéu t6 anh hudng, dé€ dua ra nhiing du bao cho phat trién
dé thi va ha tdng bén viing, muc tiéu cho khu vuc nay trg thanh
khong gian d6 thi co gia tri, mai tao nen su hap dan va co gia tri
dac trung clia viing dé thi ven bién.

Su phdi hap, lién két gilia cac nganh can phai chat ché va hiéu
qua hon khi thuc hién quy hoach. D€ tranh chéng chéo, lang phi
cac quy hoach chuyén nganh khac, quy hoach dé thi git vai tro
chl dao, phéi hgp da nganh dé dat dugc hiéu qua vé kinh té, VH-
XH. Su tham gia cla cdng déng trong qua trinh thuc hién quy
hoach va xay dung dugc quy dinh ré rang.

Viéc ap dung mé hinh d&i dat 1dy ha tdng da tao dong luc
manh mé cho cac du &n phat trién doé thi ven bién khac tai Viét
Nam. Nhiing bai hoc nay sé gilp xay dung cac dé thi bién théng
minh, linh hoat va cé kha nang thich (ng cao, déng gop vao tdm
nhin phat trién bén viing ctia Viét Nam trong tuong lai.
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TOM TAT

Tdi wru haa ket céu cang trinh lugn |3 dé tai dvge quan tam trong
qué trinh thigt k& cia cac ki su xay dung. Nghién citu nay trinh
bay céc budc dé thuc hién thang qua viec ap dung phuong phap
phan tir hiru han k&t hop vai céc thuat toan tdi vu haa phd bign
hign nay. Viec so sanh mirc do higu qua cia céc thuat toan
NSGA-II, MOPSO, MOEA/D va MOJS s& dugc khao sét trén cac vi
du cong trinh dién hinh. K&t qué cho thay thuat toan MOJS cho
ket qua tinh toan dn dinh va nhanh hon cac thuat toan con lai.
K&t qué nghien ciru sé dé xudt them cho céc ki su thigt k& nhigu
sur lua chon va can nhac khi lra chon thuat todn tdi vu haa két
cdu cang trinh

Tir khda: Da myc tiéu; tai vu ket céu; ket cdu thep; MOJS; Meta-
heuristic.

1. GIGI THIEU

Viéc t6i uu héa trong thiét k& céng trinh thép thu hat su quan
tdm ngay cang I6n khi téng gia thanh hay khéi lugng ctia céng trinh
thudng dugc téi thi€u héa dua trén bién thiét ké la dién tich tiét dién
dién hinh clia cac cau kién [1]. Khéng chi ding lai & cac muc tiéu
don 1é, cac bai toan t6i uu hoa thuc té phai giadi quyét nhiéu van dé
cung luc [2]. Trong nhiéu trudng hop, viéc tim gia tri téi uu clia cac
yéu t8 lién quan la rat kho khan, vi vay khong thé sir dung phuong
phap chinh xac ma phai 4p dung metaheuristic - moét gidi phap cao
c&p han cho bai toan tim kiém hodc t6i uu hoa van dé.

Trong vai thap ky viia qua, nhiéu thuat toan metaheuristic da
dugc phat trién va ching dugc 18y cdm hing tur cac qua trinh tu
nhién hodc con ngudi. Nhiing thuat todn nay dugc phan loai theo
mé hinh I8y cdm hiing tlr thién nhién tuang tng, vi du c6 thé ké dén
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ABSTRACT

Structural optimization has always been a topic of interest in the
design process of construction engineers. This study outlines the
steps to implement the process by applying the finite element
method combined with currently popular optimization algorithms.

The effectiveness of the NSGA-Il, MOPSO, MOEA/D. and MOJS
algorithms will be examined using representative structural
examples. The results indicate that the MOJS algorithm provides
more stable and faster computational performance than the other
algorithms. The findings of this study offer engineers additional
options and considerations when selecting optimization algorithms
for structural design

Keywords: Multi objective; structural optimization; steel structure;

MOJS: Meta-heuristic.

nhu mé hinh 3y cdm hiing cho cac thuat toan t6i uu hoa bay dan
(PSO - Particle swarm optimization), t8i uu héa dan kién (ACO - Ant
Colony Optimization), thuat todn dan ong nhan tao (ABC - Artificial
Bee Colony), thuat toan tim kiém sua (JS - Jellyfish Search).

Di cling vdi viéc sang tao ra cac thuat toan thi viéc déi chiéu vai cac
thuat todn khac dé kiém tra tinh hiéu qua clia tiing thuat toan ciing la
viéc tat yéu. Trong qua trinh so sanh, cac tac gia cting dé xuat nhiing
thuat toan nang cap dé nang cao hiéu qua téi uu, déng thdi gidm thoi
gian tim dugc két qua. Nam 2016, I. Aydogdu, A. Akin va M. P. Saka [3]
dé xuat thuat toan LFABC (Artificial bee colony algorithm with Levy
flight distribution) khi so sanh véi cac thuat toan S-ABC, DHS va ACO,
C4c tac gid nhan ra khi ap dung ca bén thuat toan trén mé hinh khung
thép khong gian 8 tang, 1024 thanh thi thuat toan LFABC cho két qua
nhe hon 25,2% so vdi thiét ké téi uu dugc tim thay béi thuat toan ACO.
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Tiép theo, nam 2020 va ndm 2022, hai tac gia la Jui-Sheng Chou
va Truang Pinh Nhat [4, 5] da dé xuat hai thuat toan MOJS (Multi-
objective Jellyfish Search) va MOFBI (Multi-objective forensic-based
investigation) dé déi chiéu véi cac thuat toan khac Cac két qua cho
thay thuat toan MOJS vugt trdi & hau két cac chi s6 khi thuc hién
ki€ém tra 20 tiéu chi khac nhau trén nhiéu vi du gian thép, diéu tucng
ty véi thuat toan MOFBI.

Hién nay trong nudc chua cé nhiéu cac nghién ctiu vé téi uu hda
da muc tiéu, nhat la cac bai toan t&i uu héa két cau céng trinh. Cac
nghién ctu téi uu héa phé bién trong nuéc hién nay xoay quanh
viéc ap dung cac thuat toan t6i uu héa don 1é dé t8i uu héa tir don
muc tiéu sang da muc tiéu [6-8], tuy nhién cac so sanh thuat toan
van chi diing & cac vi du don muc tiéu. Vi vdy nghién ctiu nay sé
cung cap goc nhin vé viéc déi chiéu cac thuat toan t6i uu héa phé
bién hién nay thong qua cac bai toan da muc tiéu.

2. COSG KHOA HOC

2.1. Phuong phap phan ti hitu han

Phucong phap phan tithiiu han (FEM) [9] dugc 4p dung dé tinh toan
luc doc truc (hodc Uing suat phan td) ctia két cdu dan 3D, dugc trinh bay
nhu mét phuong trinh d6 cling téng thé nhu cdng thuic (1-3):

{F} = [K{d} m

Dinh luat Hooke tinh toan (ng suat truc ca méi phan tu (o)

nhu sau

oy = Ee, (2)
Do d6, luc truc cia méi phan tl (T) dugc tinh bang céng thuc sau:
T = Ao, 3)

Trong d6: {F}la luc nut téng thé, [K] 1a ma tran do cing téng thé,
{d}1a chuyén vi nut téng thé, E la mé dun dan héi,  1a bién dang doc
truc, A la dién tich mat cit ngang

2.2. Cac ly thuyét t8i uu héa dién hinh

Bai bao sé thuc hién so sanh 4 thuat toan t6i uu hoa sau: NSGA-
I, MOPSO, MOEA/D va MOJS

2.2.1. Thuat toan NSGA-II

Thuat toan t6i uu NSGA-II dugc Kalyanmoy Deb va cac cong su
dé xuat vao nam 2002 [10]. Thuat todn NSGA-Il 4p dung phucng
phap phan loai khéng bi chi phéi dé thuc hién gén tri thich nghi.
Mét ca thé dugc xem la chiém uu thé so véi ca thé khac néu: 1- giai
phap clia n6 khéng kém hon gidi phap clia ca thé kia & moi muctiéu,
2 - gidi phap clia né vugt troi han gidi phap cla ca thé kia & it nhat
mot muc tiéu. Tat cd cac ca thé khong bi bat ky ca thé nao khac
thong tri dugc xép vao nhom mot, lan lugt dén cacnhom 2, 3... [11]

2.2.2. Thuat toan MOPSO

Thuat toan t6i uu MOPSO dugc Carlos A. Coello Coello va
Maximino Salazar Lechuga dé xuat vao nam 2002 [12] Idy cam hiing
tu hanh vi bay dan trong tu nhién. Thuat toan mé phéng hanh vi xa
hoi cla cac bay dan dién hinh la loai chim, bang cach két hgp kinh
nghiém ban than va xa hoi thi bay chim hoc cach ti€p can muc tiéu
thiic an clia ching. Chang lién tuc diéu chinh vi tri ban than trong
bay dan dé t&i uu hoa vi tri toan cuc, tir d6 tu té chic lai thanh mot
cdu tric t6i uu. [13]

2.2.3. Thuat toan MOEA/D

Thuat toan t6i uu MOEA/D dugc Qingfu Zhang va Hui Li dé xuat
vao nam 2007 [14], thuat todn dua trén qud trinh phan ra. Muc tiéu
cla bai toan t6i uu héa thong qua MOEA/D la phan ra moét bai toan
da muc tiéu (MOP) thanh mét s6 bai toan téi uu hda don muc tiéu
théng qua cac ham téng hgp va st dung cac thuat toan ti€n hoa
khac dé téi uu chiing cing mét luc. Vi céc gidi phap téi uu ctia moi
bai toan con da dugc ching minh la pareto t6t nhat doi vai bai toan
da muc tiéu ban dau nén tap hop cac giadi phap t6i uu cla cac bai
toan con dugc xem la xap xi tét clia pareto tot nhat [15].

2.2.4. Thuattoan MOJS

Thuat toéan t6i uu MOJS dugc Jui-Sheng Chou va Truong Pinh
Nhat dé xuat vao nam 2020 [18]. Thuat toan ldy cdm hung ti chuyén
déng cda loai sta bién - thit bi chi phdi bdi ngoai canh. Mac du c6
kha nang boi nhung sta lai chd yéu tréi trong nudc, tly thudc vao
dong chay va thuy triéu, khi gap diéu kién thuat lgi thi ching két
thanh dan 16n va phét trién nhanh chéng. Vi la loai sinh vat bai yéu
nén hoat déng clia chiing gan lién véi hai luu, cing véi s6 luong
thic &n tai cac dia diém stia ghé thdm khac nhau, tat ca dinh hinh
dugc hudng di chuyén va tap trung t8i uu cla loai sta trén khap dai
duong [16].

2.3. Cac phuong phap danh gia

2.3.1. Chi sé thé tich siéu hinh (HV - Hypervolume index)

Thé tich ca khéng gian muc tiéu dugc bao phd bdi cac thanh
cUa tap hop cac gidi phap khéng bi chi phéi (A) dugc goi la chi s6
thé tich siéu hinh (HV) [17]. Mét hypercube vi véi mot diém tham
chiéu dugc tao ra vé mat toan hoc cho méi gidi phap i € A. HV dugc
tinh bang céng thuc (4):

A
HV = volum <U vi) (4)

i=1

HV cung cdp thong tin vé ca su héi tu va sy da dang cla tap A;
mot thuat toan tét hon ¢é gia tri HV 16n hon.

2.3.2. Chi sé khoang cach (SP - Spacing)

Chi s6 SP la phuong sai ctia khodng céch gitia cac vector lan can,
nhu sau:

sp= |— Z(_'—dg)z )

n—1
=1
Trong do:
kePs <
, s . .
p= L min ) |fh = £ ©
m=1

SP biéu thi d6 léch chudn ctia khoang cach gilia cac gidi phap khéng
bi chi phéiivak, Ps 1a tap hgp cac gidi phap khong bi chi phai, d’ la gia
tri trung binh clia tat ca cac d; va n la s6 lugng vector khdng bi chi phéi
da dugc kham pha cho dén nay (cong thtic (5), (6)). Su phan phéi dong
déu clia cac giai phap tuong ting vdi gia tri SP nho hon.

2.4. Ap dung thuat toan t6i uu héa dé giai quyét van dé két cau

Cac phuong trinh sau day st dung dé€ gidi quyét bai toan t6i uu
héa da muc tiéu ctia mét két cdu véi nm phan td (trong ng nhom)
va nm nut [18] (cong thuc (12-15)).

TimA = {A;,A,, ... Ay} sao cho

T6i thiéu hoa:

fi4) = Z AipiL;
=1
f>(4) = max([;])

Véi diéu kién:
0. < 0; < 0y, i=12,..nm (8)
Omin < 6; < Smax j=12,..nm (9)
Apin < Ay < Amaer k=12, .09 (10)
Ai < Aigh’ k= 1,2, L.nm (1 1)

Trong do A la vector cac bién kich thudc, f; (4) la trong lugng
clia két cau; f,(A) la do léch t6i da clia nat trong két cau. &; la do
léch clia nut thi j; p; 1a mat d6 vat liéu ctia phan tar thii; A; la dién
tich mat cat ngang clia phan ti thi i, c6 thé thay déi ti A, dén
Az, va A; 1a d6 manh cla phén thir thiri, dugc gidi han bai 1;4p,.
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han tir . A qia q 3

P i Khoi tao tiét dién cua tirng phan

tr

Xay dung mé hinh két cau

! |

Phuong phép phén tir hitu han

M5 hinh t6i wu hoa

‘ Tinh ra ma tran d¢ cing ‘

Tinh ra chuyén vi

‘ Tinh ra ndi luc ‘

|

Tinh ra gié tri tmg suat

Tinh ra céc gia tri phat

(1+¢)°

l

Tinh ra cac gié tri muc tiéu
Fip(A)=fi(A)x(1+¢)"
Fap(A)=fa(A)x(1+¢)"

Tiéu chi dung da dat?

So db t6i wu hoa

Hinh 1. Khung t6i uu héa metaheuristic dé gidi quyét cac vn dé thiét ké két cdu
Degertekin va cong su da dé xuat mot ham phat F, dé x{r ly cac
diéu kién rang budc trong bai toan téi uu hoa viéc t6i thiéu hoa ham
muc tiéu f(A).
Fy = f(A) x (1+ §)° (12)
Trong do: ¢ la téng cac s6 phat, dugc dinh nghia nhu sau:

¢ = idn (13)
i=1

o = (14)

Trong d6 ¢; la muic d6 vi pham rang budc véi gisi han lap; va g
1a s6 lugng rang budc hoat dong. S6 ma trong ham phat € 1a ham sé
biéu thi s6 1an 13p va dugc cho bai:

£=g, (1 + ) (15)
R Maxiter i
Gia tri ban dau g c6 thé dugc dat tur 1,001 dén 10000 [19] va

dugc ddt thanh 2 trong trudng hgp nay.

Hinh 1 m6 ta quy trinh thuc hién mé hinh t6i uu hoa két cau tur
lic nhan dugc cac tham s6 ban dau dén luc hoan thanh biéu dé
pareto t6t nhat. Trong nghién cliu nay, MOJS va cac thuat toan khac
sé dugc tinh toan trén phan mém MATLAB R2022b bang may tinh
vGi chip Intel(R) Core i7-7700HQ, téc d6 xung nhip 2.80 GHz, RAM
16GB va Windows 10.

3. ViDU DIEN HINH

3.1. Gian 25 thanh

Bai toan thap khong gian 25 thanh dugc mo6 ta trong hinh 2. Mat
dd vat liéu, mé dun dan héi va giéi han Ung suat ctia cac thanh phan
trong két cau nay tuong ting la 0.1 Ib/in3, 10000 ksi va 40000 psi.
Tat ca cac nut cla két cdu phai chiu gidi han dich chuyén la £0.35
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(in) theo cac hudng X, Y va Z va tai trong tai cac nut dugc dat thanh
P1x =1 kips, P3x = 0.5 kips, P6x = 0.6 kips, P1ly =P1z=P2y =P2z =-
10 kips. Cac thanh phan cda két cau dugc chia thanh tam nhom: (1)
AT, (2) A2-A5,(3) A6- A9, (4) A10-A11,(5) A12-A13,(6) A14-A17,
(7) A18-A21va (8) A22 - A25. Cac khu vuc mat cat ngang rdi rac, bao
gém trong vi du véi vi du tam bién téi uu héda, dugc chon tirtap hop
D=1{0.1,0.2,0.3... 2.3,24, 2.6, 2.8, 3.0, 3.2, 3.4} (in?) la dién tich c6t
thép chiu kéo va x1 1a dién tich ti€t dién mat cat ngang) nén hai bién
X6 va x9 sé bi loai ra trong khi xay dung mé hinh. [16]

200 -
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Hinh 2. M hinh gian 25 thanh

Bang 1 thé hién két qua thdng ké cda gia tri HV. Qua d6 cho thay
rang thuat toan ngoai trir MOEA/D cho két qua trung binh HV thap
nhat thi 3 thuat toan con lai déu co gia tri xap xi nhau, tuy nhién
phuong sai ctia MOJS la nhé nhat (std = 0.0061). Diéu nay cho thay
rang MOJS c6 kha nang tim ra dudng pareto tét nhat c6 phan bé
cao nhat va 6n dinh nhat.

Bang 1. Gia tri HV giai két cau 25 thanh

Max Min Avg. Std.
NSGA-II 0.9980 0.7853 0.7970 0.0380
MOPSO 0.9416 0.7777 0.7987 0.0377
MOJS 0.7877 0.7672 0.7804 0.0061
MOEA/D 0.9852 0.2103 0.4882 0.2072

Tiép theo, bang 2 thé hién két qua théng ké cla gia tri SP. Két
qua phan tich cho thay rang MOJS la thuat toan duy nhat khéng ra
két qua SP = 0, dong thdi gia tri trung binh va phuang sai déu nho,
vi thé phan phdi két qua céac gid tri tim ra clia thuat toan MOJS la tét
nhat.

Bang 2. Gia tri SP giai két cdu 25 thanh

Max Min Avg. Std.

NSGA-II 3.5710 0.0000 2.7287 0.5825
MOPSO 132.8134 0.0000 9.1176 23.3957
MOJS 4.2625 2.0436 2.8884 0.5492
MOEA/D 21.8276 0.0000 2.4571 4.9749

Bang 3. Thai gian trung binh bai két ciu 25 thanh (giay)
NSGA-II MOPSO MOJS MOEA/D
108.12 30.20 30.81 126.69

Két qua pareto front t&t nhat dugc thé hién trong hinh 3, bao
gém pareto tét nhat cla 4 thuat toan. Trong bai toan 25 thanh thi
thuat toan MOJS cho biéu d6 tim kiém c6 d6 phd rong nhat (HV tét
nhat) va mat do cac gia tri thap nhat (SP tét nhat). Dong thai két qua
trong béang 3 cho thay thai gian xt ly ctia MOJS (30.81s) thap hon
nhiéu so v&i NSGA-I1 (108.12s) va MOEA/D (126.69s). Diéu nay minh
chiing MOJS la thuat toan thuc hanh t6t dé xt ly bai toan nay.
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3.2. Gian 72 thanh

Tiép theo la bai toan két cau gian khong gian 72 thanh dugc mo
td nhu trong hinh 4. Mat d6 vat liéu la 0.1 Ib/in3 va va m6 dun dan
héi la 10000 ksi. Cac phan t phai chiu ting suat trong pham vi +25
ksi. Cac phan t ctia két cau dugc thanh 16 nhom: (1) A1 — A4, (2) As
— A1z, (3) A1z — Ae, (4) A1z — Asg, (5) Ao — A2z, (6) Azz — Az, (7) Azt — Asa,
(8) Ass — Ass, (9) As7 — Aso, (10) Asr — Asg, (11) Azo — Asz, (12) Asz — Ass,
(13) Ass — Ass, (14) Ass — Aes, (15) Ae7 — Aro, (16) A71 — Az2. Tap tiét dién
la D =1{0.1, 0.2, 0.3...2.5} (in?). Tai trong trén két cau trusng hgp 1:
Fix=Fiy =5 kips va Fi. = -5 kips, va tdi trong trudng hgp 2: Fi.=F2. =
Fsz=Fs,=-5 kIpS [9]
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Hinh 4. M hinh gian 72 thanh

Két qua HV dugc thé hién trong bang 4, gié tri trung binh cla thuat
toan MOEA/D van thap hon so vdi gia tri xap xi nhau clia 3 thuat toan
con lai. V& phuong sai, thuat toan MOJS cé phuong sai nho nhat, chiing
td cac gia tri biéu d6 trong nhiéu trudng hgp clia thuat toan MOJS luén
6n dinh, cac gia tri cia NSGA-Il du cho két qua bao ph t6t nhung van
xuat hién nét vai trudng hgp bi léch nhiéu so véi viing xuat hién chinh
clia cac trudng hgp. DU vay ta van c6 thé xem NSGA-Il va MOJS Ia 2 thuat
toan cho két qua tét véi vi du nay.
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Hinh 5. Két qua tdi uu Pareto tot nhat

Bang 4. Gia tri HV giai két cau 72 thanh

Max Min Avg. Std.
NSGA-II 1.0000 0.8042 0.9672 0.0618
MOPSO 0.9199 0.8058 0.8297 0.0235
MOJS 0.8303 0.7744 0.8047 0.0141
MOEA/D 0.9641 0.1017 0.4524 0.2432

Nhin vao bang 5, dé nhan thay gia tri SP ciia MOEA/D trai tur can
nho nhat bang 0 dén can I6n nhat bang 1, khdng nhiing vay cac gia
tri cGa thuat toan nay cling gan nhu déu bang 0. Ca thuat toan
NSGA-Il va thuat toan MOPSO cing xuat hién céc gia tri bang 0
trong mot vai vi du, nhu vay mic d6 8n dinh ctia MOJS 1a cao hon
so véi cac thudt todn con lai trong vi du nay. Khéng nhiing vay, gia
tri SP cia MOJS nhin chung cing nho nhat so véi cac thuat toan con
lai néu khong tinh dén gia tri ly tudng bang 0 clia cac thuat toan con
lai.

Trong bai todn gian 72 thanh, thuat toan MOJS t6 ra t6t hon khi
xét dén gia tri SP cla mbi thuat toan, gia tri HV cling thudc nhém
thuat toan tét. Khong nhiing vay, khi xét dén gia tri thai gian thi
MOJS (40.26s) cling td ra tot hon so véi NSGA-II (135.60s) va MOEA/D
(119.96s). Nhu vay, MOJS van t6t nhat trong 4 thuat toan dé xt ly bai
toan nay.

Bang 5. Gia tri SP gidi két cau 72 thanh

Max Min Avg. Std.

NSGA-II 21.2950 0.0000 1.0069 3.9383
MOPSO 20.1218 0.0000 13.3529 3.8931
MOJS 18.2302 1.8723 7.7773 4.3633
MOEA/D 25.9638 0.0000 3.0443 7.1609

Bang 6. Thai gian trung binh bai két cdu 72 thanh (gidy)
NSGA-II MOPSO MOJS MOEA/D
135.60 45.60 40.26 119.96

3.3. Mai vom 120 thanh

Bai toan giadm thiéu trong lugng ctia mai vom 120 thanh ban dau
dugc nghién ctiu béi hai nha khoa hoc Soh va Yang vao nam 1996
(thé hién trong hinh 6). Hai muc tiéu chinh cda bai toan nay la giam
thiéu téng trong luong két cau va gidm thiéu su chuyén vi t6i da clia
tat ca cac nat theo moi hudng. Mai vom chiu tai trong thang diing -
13.49 kips (60kN) tai nut 1, -6.744 kips (30kN) tai nut 2 dén nut 14 va
-2.248 kips (10kN) tai cadc nut con lai. Gigi han dudi va trén dién tich
mat cat ngang clia cac thanh lan lugt la 0.775 in? va 20.0 in% Cac
thanh phan két cau dugc chia lam 7 nhom (1) Ay = Avz, (2) A1z — Az,
(3) Azs — Asg, (4) Ao — Aso, (5) As1 — Ass, (6) Ags — Ags, (7) Aoz — Ar20. MO
dun dan héi, iing suat chay va mat dé vat liéu tuong ting la E = 30450
ksi, Fy = 58 ksi va p = 0.288 Ib/in®. Ung suat kéo va nén va dé manh
cho phép dugc udc tinh dua trén cac thong sé ky thuat AISC-ASD [4]

Hinh 6. M hinh gian 120 thanh

K&t qua HV dugc thé hién trong bang 7, tuong tu nhu 2 vi du
trén thi gia tri trung binh cda thuat toan MOEA/D lan nifa chi tim ra
cac mién gia tri thap hon so véi gid tri xap xi nhau cla 3 thuat todn
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con lai. V& phuong sai, véi gia tri chi rai vao 0.0012 thi NSGA-Il tao
dugc vling gia tri rat gan nhau gilra cac lan xt ly véi nhau, khéng
nhiing vay, gia tri I6n nhat va nhé nhat cing 1a tét nhat. Ta ¢6 thé
két luan la HV cta NSGA-II khi xét dén bai toan 120 thanh nay cho
gia tri t6t nhat.

Bang 7. Gia tri HV giai két cau 120 thanh

Max Min Avg. Std.
NSGA-II 0.4776 0.4721 0.4750 0.0012
MOPSO 0.4268 0.3084 0.3832 0.0267
MOJS 0.4687 0.3810 0.4451 0.0172
MOEA/D 0.3511 0.0512 0.1406 0.0918
Bang 8. Gia tri SP giai két cdu 120 thanh

Max Min Avg. Std.
NSGA-II 96.7592 34.6822 48.4876 14.4835
MOPSO 833.0958 21.4837 316.2612 177.6477
MOJS 602.4524 0.8584 82.0493 121.4704
MOEA/D 125.7937 0.0000 9.1911 28.7990

Thong s6 trong bang 8 cho thay gid tri SP ciia MOPSO trdi tir can
nho gan bang 0 dén can I6n nhat bang 1, con thuat toan MOEA/D
gan nhu chi cho ra cac gia tri SP bang khong. Thuat toan NSGA-Il va
MOJS nhin chung cho két qua 6n dinh hon va thap. Néu so dén
phuong sai Std thi NSGA-II (14.48) cho két qua phuong sai tét han
MOJS (121.47) nén vé gia tri SP thi NSGA-Il van t6 ra én dinh.

w107
, .
zg < NSGA2
e MOPSO
5- % MOLAD -
45 % + MOIS

Chuyén vi lén nhdt (in)

2 2.2 24 2.6 2.8 3 3.2 3.4 3.6 38 4
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Hinh 7. Két qua t6i uu Pareto t6t nhat
Bang 9. Thai gian trung binh bai két cdu 120 thanh (gidy)

NSGA-II MOPSO MOJS MOEA/D

176.54 67.41 76.23 103.44

Trong bai toan mai vom 120 thanh, thuat toan NSGA-II té ra tot
haon. Két qua pareto t6t nhat trong hinh 7 dé dang nhan thay dé pha
HV va khoédng cach gilia cac diém (gia tri SP) cla NSGA-II 13 t6t nhat.
Tuy nhién, khi xem xét dén thoi gian thyc thi téi uu hda (bang 9) thi
thuat todn MOJS (76.23s) lai té ra t6t han hén so vdi thai gian xt ly
cla thuat toan NSGA-II (176.54s) va thuat todn MOEA/D (103.44s).
Xét dén tinh Ung dung hiéu qua vé mat thoi gian, thi ta van xem
thuat toan MOJS (gia tri tét thi hai trong vi du nay) cho két qua hiéu
qué nhat.

4. KET LUAN

Nghién cttu nay xay dung mét khung gidi téi uu héa két cau da
muc tiéu vai diéu kién ung suat, chuyén vi va d6 manh cla céng
trinh dan thép khéng gian. Nghién cttu da thuc hién so sanh 4 thuat
toan t6i uu héa da muc tiéu cho nhimng vi du cu thé. Ung véi méi vi
du, sé cho ra cac dudng pareto tét nhat ing véi méi thuat toan,
déng thai kiém tra iing sudt cac thanh ting véi diém nguy hiém nhat
clia mbi thuat toan tim dugc.

K&t qua phan tich da chi ra rang khong phai thuat toan t6i uu
héa nao cling c6 thé x{ ly cac bai toan két cdu moét cach hiéu qua.
Cac thuat toan cling déi khi tao ra sai s6 I6n vé vi tri diém tim dugc
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trong nhiing lan thuc hién lai. Thuat toan MOJS dugc phat trién sau
nay da té ré tinh uu viét hon so véi cac thuat toan tién nhiém khi da
€6 thé: 1- Ludn xU ly s6 liéu trong thai gian nhanh nhat, 2- Nhanh
chéng tim dugc cac diém t6i uu cla céac vi du, 3- Tinh déng déu, 6n
dinh cta céc 1an thuc hién trong cac vi du la cao haon han cac thuat
toan con lai.
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Xay dung mé hinh hé tro bao gia dau thau
phan két cau thep tai Viet Nam

Developing a steel structure bidding support model in Vietnam

> PHAN QUOC THAI'*, LE ANH TUAN?3, HO THI QUYNH CHAU*, VO TIEN DAT®
'BO mon TC&QLXD, Khoa Ky thuat xay dung, Truong DH Bach khoa TPHCM
2B6 moén VLXD, Khoa Ky thuat xay dung, Trudng DH Bach khoa TPHCM

*Pai hoc Quéc gia TPHCM
5Céng ty TNHH Kirby Déng Nam A

TGM TAT

Sur phat trign manh mé cia cac khu cong nghigp (KCN) tai Viet Nam
lam gia tang canh tranh trong linh vuc xay dung ket céu thép nha
xuréng. Nghién ciru duge xay dung dé gap phén ha trg nha thau trong
viec wac tinh chi phi xay dung két céu thép nha xuéng, phuc vy céng
tac béo gid dur thau ciing nhu tao co si dé so sanh chi phi giita cac
phueng &n xay dung nha xwdng. Nghién citu da dua ra 16 nhan td
anh hwréng chinh va xay ding mat ma hinh wéc legng chi phi ing
dung mé hinh mang no-ron nhan tao (ANN) trén phan mém
Rapidminer Studio dya trén nguan dir lieu 40 du &n da thyc hien.
Dang gop cia nghién citu nham tigt kiem thai gian va tang tinh chinh
xac cho viéc bao gia du thau ket céu thep nha xurdng va tao co st
tién dé cho cac nghién ciu sau nay.

Tir khaa: K&t cdu thép; nha xuéng; vac tinh chi phi; ddu thau; mang
no-ron nhan tao (ANN).

ABSTRACT

The strong development of industrial parks in Vietnam has
increased competition in the field of steel structure workshop
construction. This research is conducted to assist contractors in
estimating the cost of constructing steel structure workshaops,
serving the bidding process as well as providing a basis for
comparing costs between different workshop construction options.
The study identified |6 main influencing factors and built a cost
estimation model applying an artificial neural network (ANN) model
on Rapidminer Studio software based on data from 40 completed
projects. The contribution of the research is to save time and
increase accuracy for bidding on steel structure workshops and
create a premise for future studies.

Keywords: Steel structure; factory; cost estimation; bidding;

Artificial Neural Netwark (ANN).
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1.GIGI THIEU

Trong linh vuc xay dung tai Viét Nam, thép va bé tdng c6t thép
luén dugc xem la nhiing loai vat liéu xay dung quan trong. Véi viéc
dugc ing dung rdng réi trén toan cau, két cau thép da du nhap va
phét trién manh mé tai Viét Nam trong hon ba thap ky qua. Su tham
gia clia cac nha thau quéc té dong vai trd quan trong trong qua trinh
nay. Nhiing uu diém vuot troi clia két cdu thép da khang dinh vai tro
cla no, trd thanh lya chon uu tién trong nhiéu hang muc cong trinh
nhu nha xudng, nha nhip 16n va cac céng trinh cdng cdng. Su phd
bién ngay cang tang cla két ciu thép doi hoi phai nang cao hiéu
qua quan ly chi phi, dac biét trong béi canh gia thép bién dong va
yéu cau t6i uu hoa chi phi xdy dung. Diéu nay doi héi nhiing phuong
phap quan ly chi phi hién dai va hiéu qua.

Dé gidi quyét van dé nay, viéc iing dung cac phuong phép hién
dai la vé cling can thiét. Trong d6, Mang na-ron nhan tao (Artificial
Neural Network - ANN) ndi lén nhu mot cong cu ti€ém ning. Pugc
gidi thiéu lan dau tién vao nam 1943 bai Warren McCulloch va
Walter Pitts, ANN da trai qua mot chiang dudng dai phat trién. Mac
du nhiing han ché vé ky thuat ban dau da can trd viéc nghién ctu
sau, nhung nhing tién b vugt bac trong linh vuc mé phong nhing
nam gan day da md ra canh ctia ing dung rong rai cho ANN trong
nhiéu linh vuc, bao gém dién - dién tu, ky thuat ché tao, y hoc, quan
su, kinh té, va gan day nhat la quan ly du an xay dung. Vi kha nang
hoc héi ti di liéu, nhan dién cac mé hinh phic tap va dua ra du bao
chinh xac, ANN hta hen mang lai nhitng gidi phap hiéu qua trong
viéc udc tinh, kiém soét va t8i uu chi phi cho cac du an st dung két
cdu thép. Nhing lgi ich cu thé nhu giam thiéu sai s6 du toan, rut
ngan thai gian lap ké hoach, va nang cao hiéu qua quan ly vat tu sé
g6p phan thuc day su phat trién bén viing clia nganh Xay dung.

Ngay nay, ing dung ANN trong udc tinh chi phi da tré thanh chu
dé nghién ctru phé bién trén pham vi quéc t€ néi chung va tai Viét
Nam néi riéng. Ngay ti nhiing ndm dau thap nién 90, da cé nhiing
nghién ctu tién phong st dung mang no-ron lan truyén nguoc dé
du doan bién déng chi sé gia xay dung dua trén cac yéu té nhu gia
xay dung, lai suat, ty gia va so lugng nha, cho thay kha nang nhan
dang mau t8t mac du gap han ché trong du bao do tinh phtc tap
cUa van dé [1]. Tiép n6i huéng nghién cliu nay, sau d6 da xuat hién
cacmo hinh ANN stirdung co s& ditliéu 16n véi nhiéu thudc tinh khac
nhau nham udc tinh chi phi xay dung véi d6 chinh xac cao [2]. Trong
moét nghién clu khac, da c6 ing dung cda mang no-ron chinh quy
(Regularization Neural Network) két hop véi phuong phéap kiém
ching chéo dé du doan chi phi xay dung. Mé hinh xem xét cac yéu
t6 dau vao nhu dién tich san, sé tang, s6 lugng va dién tich trung
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binh hang mug, vi tri, loai mai va mic d6 hoan thién. Két qua cho
thdy d tin cdy cao va khd nang du béo 8n dinh, khéng bi anh huéng
bdi kién tric mang hay tham s6 huén luyén [3]. Cac nghién ctu tiép
theo da (ng dung ANN dé udc tinh chi phi két cdu nha thép tur dir
liéu cGia nhiéu du &n, cho thdy hiéu qua vugt trdi so véi cac phuong
phap héi quy truyén théng nh& vao dé chinh xac cao va kha nang
udc tinh dugc ca chi phi truc ti€p lan Igi nhuan, dong thai dap tng
linh hoat véi bi€én déng cua thi trudng [4]. Su két hgp gidia ANN va
cac phuong phép dua trén tinh huéng da mang lai dé chinh xac cao
Vvdi sai s6 trung binh rat thap, khdng dinh tiém nang Ung dung clia
cac phuong phép nay [5]. Mot s6 nghién ctiu khac da phat trién cac
mo hinh két hop dua trén kinh nghiém va phuang phap phan tich
thir bac, mac du yéu cau cau tric phuc tap, nhung gép phan lam néi
bat tiém ndng clia cdc moé hinh cai tién [6]-[7]. Ngoai ra, ANN cling
da dugc Ung dung hiéu qua trong du béo chi phi xdy dung dudng
cao téc, cho thdy kha nang ndm bat cac thay déi ca thi trudng va
hé trg 1ap ké hoach ngan sach [8]. Mot s6 nghién ctu khac phat trién
mo hinh két hgp gitta ANN, mang no-ron bac cao va logic mg da dat
dugc d6 chinh xac cao ngay tur giai doan dau du an, vugt tréi hon so
vGi mang na-ron tuyén tinh don & [9]. Tai Viét Nam, cac ing dung
cta phuang phap mé phéng nhudéng luc hoc hé théng trong phan
tich va du béo chi phi xay dung nha thép tién ché ciing da cung cap
thong tin quy bau vé khéi lugng cong trinh va cac chi phi lién quan
[10].

T d6 6 thé thdy, mac du nhiéu nghién cu vé tng dung ANN
trong du toan chi phi xay dung da dat dugc két qua kha quan, viéc
chuyén giao cdc mé hinh nay vao thuc tién, dac biét trong linh vuc
nha thép tién ché tai Viét Nam, van con nhiéu tiém nang can dugc
khai thac. Trong béi canh canh tranh gay gét véi cac hgp déng gia
¢6 dinh va yéu cau tiét kiém chi phi, viéc du doan chinh xac chi phi
thuc hién du &n 1 yéu t6 then chét, vi udc tinh qua cao c6 thé lam
mat co hoi trang thau, trong khi udc tinh qua thép lai dan dén thua
16 cho nha thau. Do d6, xay dung mot mé hinh hé trg béo gia dau
thau cho phan két cau thép, dua trén nén tang ANN va cac ky thuat
tién tién, 1a hét stc can thiét nham rat ngan thoi gian lap du toan,
nang cao nang luc canh tranh va tao dung niém tin véi khach hang
thong qua tinh minh bach va chinh xac trong du béo chi phi.

2.TONG QUAN VE UGC TiNH CHI PHI XAY DUNG

Chi phi phan két cau thép ctia du an nha xudng co ban bao gém
céc khoan: chi phi thiét k&, nguyén vat liéu, gia cong, van chuyén va
bao quan, chi phi thi cong cung cac chi phi khac. Theo nghién ctu
[11], chi phi két cau thép clia du an nha xudng dugc phan chia
thanh: khodng 25% cho nguyén vat liéu; 35% cho gia céng, san xuat
(bao gém van chuyén va bdo quan); 25% cho thi cong; va 15% cho
cac chi phi khac. Trong cac khoan muc trén, chi phi thi céng la khé
xac dinh nhat do phu thuéc vao don gia thi cdng, von bi chi phéi béi
nhiéu yéu t6 nhu quy mé du an, dia diém xay dung, bién phép thi
c6ng, thai diém va tién d6 thi cong. Vi vay, viéc xac dinh mét don gia
I3p dung chinh xac va téi uu la thach thic 1én déi véi ca ch dau tu
Ian nha thau.

Van phong Trach nhiém Chinh phd Hoa Ky (GAO) da dinh nghia
udc tinh chi phi l1a“téng hop cac yéu t8 chi phi riéng 1&, dugc tinh
toan theo céc phuong phéap da dugc thiét 1ap va st dung di liéu
hop 1& dé du bao chi phi tuong lai clia chuong trinh, dua trén nhiing
théng tin hién c6”[12]. Viéc udc lugng chi phi dugc thé hién qua 5
I6p, nhu trinh bay trong Bang 1 [13]:

Nghién ctu nay 4p dung muc udc tinh thudc I6p 1 va 16p 2 khi
muc dinh nghia du an dat it nhat 30%.

Trong thuc tién dau tu xay dung, céng tac dinh gia va quan ly
gi& van con tén tai mot s6 bat cap. Nhu thiéu can cirkhoa hoc dé xac
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dinh cac chi tiéu vé gia san pham xay dung trong céc giai doan dau
tu, chdng han nhu téng muc dau tu hay téng du toan, vén thudng
dugc xac dinh theo phuong phap udc tinh. Dong thai, nhiéu hang
muc cong viéc chua c6 dinh muc rd rang hodc dang dp dung cac
dan gia 16i thai, khéng dap ing duoc yéu cau cla sy phat trién cong
nghé va thuc tién quan ly gia hién nay. Hon nira, qua trinh quan ly
gia trong dau thau xay dung con nhiéu bat cap, khi gia géi thau
trong ké hoach dau thau khé cé thé dugc xac dinh rd rang so véi du
toan hay téng du toan da dugc duyét.
Bdng 1: Cdc I6p trong udc lugng chi phi

Lép uéc R . Muc d6 dinh
tinh Teén Muc dich nghia du an
Lép 5 Theo dd | Sang loc hodc kha thi 0% dén 2%

. Trung Nghién cttu khai niém o A% 150
Lop 4 gian hoac tinh kha thi 1% dén 15%
L6p 3 Sobs | Ngan sich, iy quyén 10% dén 40%

hoac kiém soat

. Thuc | Kiém soét hodc bo thau/ o AE 700
Lép 2 chat d5u thau 30% dén 70%
Lo 1 Dut Kiém tra udc tinh hodc 50% dén

i khoat | bé thau/ ddu thau 100%

Tinh trang bé thau gia thap dang phé bién, dan dén hién tugng
thi cdng du, cat gidm vat liéu, qua d6 lam gidm chat lugng cong trinh
va anh hudng tiéu cuc dén lgi ich 1au dai cling nhu su phat trién clia
doanh nghiép. Vi vay, viéc uéc tinh chi phi xay dung déng vai tro vo
cling quan trong. Nghién cttu nay huéng téi muc tiéu xac dinh cac
nhan t6 anh hudng dén chi phi xdy dung nha xudng, cung cap cai
nhin téng quan cho cht dau tu va nha thau, déng thai xay dung mo
hinh udc lugng chi phi dua trén mang ng-ron nhan tao (ANN) nham
t6i uu hoa thai gian bao gia va nang cao do chinh xac, ti d6 dat nén
mong cho cac nghién ctu tiép theo trong linh vuc nay.

3. P!-_IU'ONG PHAP NGHIEN CUU

' Tham khao tai liéu va v k_iéu chuyén gia !
[ Lap danh sich so b cic yeu to anh hwrong
Lap biang khao sat so bd

l Khong dat

7 Khao st va phan tich
dimh gid tir chuyén

bat
*

( Thiét ké bang ciun hoi khao sat chinh thire )

I.-' Khao sat, thu nhan két qua va phan tich dir ligu thu \J

' thap dwrge

o ) ™,
( Xac dinh cac nhén 1o anh Inrémg chinh )
N %
f Thu thap thong tin dir in dyra trén cac nhan téanh
\ hwrémg da dirgre xac dinh 1)
4 . ™
[ Xir 1% 50 lidu va xay dymg mdé hinh ANN

L =4

_ l : Khong dat

_ Péanh gia mé hinh
——
Pat
F

( Ké Iudn
\

S’

Hinh 1. Sa d6 quy trinh nghién ctu
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Hinh 1 minh hoa quy trinh nghién ctu véi cac budc trién khai cu thé.
Trudc hét, dé xac dinh cac nhan t6 anh hudng dén chi phi xay dung két
cdu thép nha xudng, nghién ctu tién hanh hai giai doan chinh. Giai
doan dau la téng quan tai liéu trong va ngoai nudc, qua dé xay dung
bang téng hgp so bd cac nhan té tiém ning. Bang nay dugc hiéu chinh
va hoan thién théng qua viéc khao sat y kién chuyén gia giau kinh
nghiém trong linh vuc xay dung nha xudng két cau thép. Cac chuyén
gia da tién hanh danh gi3, loai bé va b8 sung cac nhan t6 nham dam
bao tinh phu hgp véi boi canh thuc tién tai Vit Nam. K&t qua phan tich
gia tri trung binh cho thdy c6 18 nhan t& anh hudng chinh: Thoi diém
thi céng, Dia diém cong trinh, Céng nang st dung, Bién phap thi cong,
Tién do thi cong, Két cau khung, Khdu d6 nha (nhip nha), Budc nha,
Chiéu cao nha, Cau truc, S6 tang, Dia hinh tinh gio, Tai treo (bao gom tai
phu va tai pin mat troi), Dién tich xay dung, Loai mai, Loai vach, Hé s6
trugt gia va Hé so Uing sudt (Stress ratio). Trén co s& 18 nhan t6 nay,
nghién clu tiép tuc khdo sat dién rong dé danh gia mdc d6 anh huéng
clia tling nhan t6. Boi tugng khao sat la cac ca nhan gilr vi tri quan Iy va
chuyén mén trong linh vuc xay dung, bao gbm Giam déc du an,
Trudng/Chuyén vién phong Du an, Trudng phong Thi cong, Chi huy
trudng, Ban Chi huy cong trinh, va Trudng/Chuyén vién phong Quan ly
du an. Téng cdng 80 phiéu khao sat dugc phat ra, thu vé 75 phiéu hap
& (ty 1& phan hoi 93,75%). DE kiém tra dé tin cay clia thang do, nghién
ctu &p dung phan tich hé sé Cronbach’s Alpha. Két qua cho thay mot s6
nhan t8 c6 hé s6 tuong quan bién-téng thap, lam gidm dé tin cay téng
thé clia thang do. Sau khi loai bd cac nhan té nay, 16 nhan t quan trong
nhatanh hudng dén chi phixay dung két cau thép nha xudng trong giai
doan dau thau dugc xéac dinh, gém: Thai diém thi cdng, Dia diém céng
trinh, Bién phap thi cong, Tién d6 thi cong, K&t cdu khung, Khdu @6 nha
(nhip nha), Budc nha, Chiéu cao nha, S6 tang, Bia hinh tinh gid, Tai treo
(bao gbm tai phu va tai pin mat trai), Dién tich xay dung, Loai mai, Loai
vach, Hé s6 trugt gia va Hé s Uing sudt (Stress ratio).

Ké tiép, tir 16 nhan t6 anh hudng da xac dinh, nghién cuu tién
hanh thu thap di liéu tir hé so ctia 40 du én KCN. Cac thong tin lién
quan dén timng nhan t6 dugc téng hop lam di liéu dau vao cho mé
hinh. D€ dam bao tinh khach quan trong viéc danh gia hiéu nang,
dir liéu nay dugc chia thanh hai tap riéng biét: tap dit liéu dung dé
hudn luyén (dao tao) va tap dit liéu dung dé kiém tra mé hinh. Cu
thé, theo phuaong phap 5-fold cross-validation, 80% dir liéu dugc st
dung dé dao tao mé hinh va 20% con lai dugc dung dé kiém tra, vai
ti 1é nay dugc lua chon nham t6i da hoa thong tin hudn luyén trong
khi van d3m bao dugc d6 tin cay cla két qua kiém tra. Trén co s& dir
liéu nay, m6 hinh mang no-ron nhan tao (ANN) dugc xay dung va
huan luyén bang phan mém Rapidminer Studio.

Sau khi hoan thanh qua trinh dao tao, hiéu suat cia mo hinh
dugc kiém nghiém trén tap di lieu kiém tra. D& danh gia muc d6
chinh xac va tinh hiéu qua ctia mo hinh, nghién ctiu dp dung céc chi
tiéu danh gia phd bién nhu hé s tusng quan tuyén tinh (R), sai s6
trung binh tuyét d6i (MAE), sai s6 phan tram trung binh tuyét déi
(MAPE) va sai s6 toan phuong trung binh (RMSE).

DPong thai, nham so sanh va khdng dinh kha ning du bao,
nghién ctu cing trién khai cac thuat toan déi chiing gém héi quy
tuyén tinh va may véc-ta hé trg (SVM) trén cung b di liéu, qua do
cho phép so sanh tryc tiép hiéu qua cla cac phuong phap du bao
chi phixay dung. Qua d6, két qua thu dugc sé gitp xac dinh mé hinh
du bao c6 kha nang téng quat héa t6t nhat va ing dung hiéu qua
trong thuc tién.

4. XAY DUNG VA THUC HIEN MO HINH

Trong qua trinh trién khai nghién ctu, viéc s dung Rapidminer
gop phan quan trong trong qua trinh x ly va xay dung mé hinh.
Rapidminer la mot méi trudng ma nguén ma, dugc viét bang ngén

ng(t 1ap trinh Java, ap dung mé hinh Client/Server va cé thé trién
khai trén may chii on-premise, public cloud hodc private cloud. Nén
tdng nay cung cap day du cac luge do6 va thuat toan trong khai pha
dit lieu, giip thuc hién cac tac vu tir tai va chuyén déi di liéu (ETL),
xU ly va truc quan héa dit liéu, dén xay dung cac mé hinh du bdo va
phan tich théng ké. Dac biét, Rapidminer cho phép ma rong cac
chiic nang bang céch tich hgp ngdén ngir R va Python, gidp linh hoat
trong viéc Ung dung cac thuat toan hoc may.

Trong nghién ctru nay, dé du bao chi phi xay dung, cac thuat
toan thudéc nhém hoc gidm sat dugc dp dung, trong dé c6 ba
phuong phap d6i chiing: Mang no-ron nhan tao (ANN), My véc-to
hé trg (SVM) va Héi quy tuyén tinh. Mbi thuat toan déu cé nhiing uu
diém riéng biét.

4.1. Thu thap va xt ly sé liéu

Dii liéu: Cac thong tin dugc thu thap tir hé so clia 40 dy an xay
dung, dua trén 16 nhan t6 anh huéng da dugc xac dinh (xem Bang
2 va Bang 3).

Bdng 2: Cdc nhan t8 va kiéu dit liéu dugc chon dé thu thdp

Nhéan té anh R . . R
STT hudng Phan loai Thi nguyén
1 Thési diém thi cong 2018, 2019, 2020, Khonghthu’
2021 nguyén
) D\ga diém cong B4c, Trung, Nam Khong:chu
trinh nguyén
o a (b oA . \ Khong tha
3 Bién phap thicong | Kho, trung binh nguyén
Tién do thi cong Ngay
. RF, MS, BC1, BC2, Khong tha
5 Két cau khung BC3, S5 nguyén
6 Khiu @6 nha "
(Nhip nha)
7 Budc nha m
8 | Chiéucaonha m
9 | Sotang [0+4] Khonghthu
nguyén
10 | Piahinhtinhgi6 | B,C,D Khong th
nguyén
Tai treo (bao gém
11 | tdi phu va tai pin [0.05+0.47] kN/m?
mat trdi)
mZ
12 | Dién tich xay dung
S Tén ma mau, tén Khéng thu
13 | Loai mai . R
j thudng, panel nguyén
14 | Loai véch Ton\ma mau, tén Khonghthu
thudng, panel nguyén
15 | Hé sé trugt gia %
16 | Hé s6 tng suat [0.93+1] Khong th
nguyén
17 | Giatrung thau VND

Trong nghién cuu, cac dir liéu vé dia diém xay dung, bién phép
thi cdng, két cdu khung, loai tudng va loai mai dugc thu thap va
phan loai mét cach chi tiét. Cu thé, dir liéu vé dia diém xay dung
dugc thu thap tir 20 khu vuc khac nhau, bao gbm An Giang, Binh
Duong, Binh Phudc, Can Tho, Da Nang, Déng Nai, Ha Noi, Hai Phong,
Hau Giang, Kién Giang, Lam Déng, Long An, Nghé An, Quang Nam,
Quang Binh, Quang Ngai, Tay Ninh, Thira Thién Hué, TPHCM va Tra
Vinh. V& bién phap thi céng, di liéu dugc phan loai theo hai muc d6:
kho va trung binh. Ngoai ra, dir liéu vé dia hinh tinh gié dugc thu
thap dua trén tiéu chudn ASCE 7-05, vGi cdc nhém phan loai la B, C
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va D. D6i véi loai tudng va loai mai, méi yéu t6 dugc chia thanh ba
loai: tdn ma mau, tén thudng va panel.

L&p no-ron dau vao cia mé hinh sé nhan 40 bé dir liéu. Trudc
khi ti€n hanh xt ly, cac kiéu di liéu nay can dugc chuyén déi sang
dang s6 hodc dang ma héa phu hgp. Bang 3 cung cap théng tin chi
tiét vé cach thiic ma hoéa va dang di liéu tuong Ung cho tiing nhan

10.

Bdng 3: Mé héa va goi tén bién cdc nhdn to

Mang no-ron nhan tao (ANN) la cdng cu dang tin cay va dugc
ung dung rong rai trong nhiéu linh vuc. Tuy nhién, do chinh xac cta
ANN bi anh huéng béi mét s6 han ché tir cac yéu té bén ngoai va
bén trong. Cac yéu t6 bén ngoai bao gém dac diém dii liéu dau vao
va quy md nghién ctu, trong khi cac yéu té bén trong lién quan dén
cdu tric mang, trong s6 ban dau, sé lan ldp, ham truyén va téc do
hoc. Do dé, thach thuic I6n nhat trong thiét ké mang na-ron la xac
dinh cac théng s6 t6i uu nham t6i thiéu hoéa sai s6 va t6i da héa dd

Chia ditliéu: Ap dung phuang phap 5-fold cross-validation, tap

dirliéu dugc chia thanh 5 phan (moi phan gém 8 bé dir liéu).

Lin 1 Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
Lin2 Fold 1 Fold 2 Fold3 Fold 4 ‘ Fold 5
Lan 3 Fold 1 Fold 2 Fold 3 Fold 4 Fold s
Lin4 Fold 1 ‘ Fold 2 Fold 3 Fold4 ‘ Fold 5
Lin 5 Fold 1 Fold 2 ‘ Fold 3 Fold 4 Fold 5
TRAINING TEST
Huan luyén Kiém tra

Hinh 2. Phan chia tap dif liéu thanh 5-fold
4.2, Thiét lap cac théng sé
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) s chinh xac.
K}’ Nhan f° anh Dang di liéu Ky hiéu Cac théng s6 can thiét cho mé hinh da dugc tinh toan va liét ké
hiéu hudng & Bang 4. Viéc thiét lap cac thong s6 nay trong phan mém
. o Dang s6 Rapidminer Studio sé dya theo tai liéu huéng dan di kém. Qua trinh
X1 | Thaidiemthicong | |0 an Integer nay dugc thuc hién trudc khi dua cac tap dit liéu vao mo hinh.
O - didm <o o Dang chit: vi tri ool o Bang 4: Thiét lap cgic théng sé cho mé hinh mang ANN
Dia diém cong trin (tinh) olynomina Théng sé Gia tri trong Rapidminer
X3 Bién phap thi cong Dang chir Polynominal
’ ~ 5 it cia 160 v ]
X4 Tién dé thi cong DangAso ) Integer S(Z n,ut Eua dp vao 6
nguyén (ngay) S6 I6p an 1
X5 K&t cdu khung Dang chi Polynominal S6 nut clia I6p &n 4
X6 Kh3u do6 nha Dang s6 thuc Real S6 vong lap 200
(Nhip nha) (m) Momentum (d6ng lugng) 0.9
X7 Budc nha Dang s6 thuc Real Le\arnmg Eate (ti 1é hoc) '0.02'
(m) Ham truyén Sigmoid
X8 | Chiéu caonha Dang 56 thyc Real 5ai s Chf) phép — 1.08-4
m) 4.3. Xay dung mé hinh ANN
X9 | S6ting DangAsé Integer SaL’J khi dr Ii?u Qu‘qc ),(L’I ly ya Fhuyén déi sang darlg ’méﬂh()aiphlu
nguyen hop, cac tham s6 chinh cia mo6 hinh ANN, bao gém s6 16p an, s6 nut
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Xyg: HE 56 img suat

Lép dauvio

Lopin

Hinh 3. M@ hinh hudn luyén ANN

4.4. Panh gia mé hinh va so sanh véi thuat toan déi chiing

4.4.1. bdnh gid mé hinh ANN

Sau khi hoan thanh qua trinh huan luyén, mé hinh dugc danh
gia trén tap du liéu kiém tra bang cac chi tiéu du bao phd bién hé
s6 tuong quan tuyén tinh (R), sai s6 trung binh tuyét d6i (MAE), sai
s6 phan tram trung binh tuyét d6i (MAPE) va sai s6 toan phuong
trung binh (RMSE).

4.4.2. So sdnh cdc thudt todn déi chiing

Dé& khang dinh tinh hiéu quéa ctia mé hinh ANN, nghién cu con
xay dung va so sanh vai hai mo hinh d6i ching:

- May véc-to hé trg (SVM): S dung ham nhan dé anh xa di liéu
vao khéng gian dac trung, tim kiém siéu phang t6i uu nham phan
tach va du bdo, dac biét hiéu qua véi dir liéu phan b6 khéng déng
déu.
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- Hoi quy tuyén tinh: Phuang phép thiét 1ap méi quan hé tuyén
tinh gilta cac bién s6 va gia tri du bdo, tao co s& so sanh khach quan
véi cac phuong phéap phuc tap hon.

Ca ba thuat toan dugc huan luyén va kiém tra dua trén bo di
liéu 40 cong trinh da dugc thu thap. Qua dé, so sanh cac chi tiéu (R,
MAE, MAPE, RMSE) gitip khang dinh uu thé ctia mé hinh ANN trong
viéc xtt ly cdc moi quan hé phi tuyén phc tap gilta cac bién sé, tur
d6 dua ra két luan vé tinh kha thi va (ng dung clia tiing phuang
phap.

5. KET QUA VA DANH GIA MO HINH

K&t qua danh gia hiéu nang ctia cdc mé hinh dugc trinh bay qua
céc chi s6 théng ké phd bién, gébm: hé sé tuong quan (R), phan tram
sai s6 trung binh tuyét déi (MAPE), sai s6 trung binh tuyét déi (MAE)
va sai s6 toan phuong trung binh (RMSE).

5.1. Danh gia mo hinh ANN

Bang 5 dudgi day cho thdy hiéu sudt cia mé hinh ANN dat dugc
tir qua trinh huan luyén va kiém tra theo phuong phap 5-fold cross-
validation:

Bdng 5: Két quad hiéu sudt mé hinh ANN

MAE RMSE
M6 hinh R N:QI;E (nghin (nghin
? VND) VND)

ANN 0.931 26.56% 1,707,889 2,276,932

Gia tri MAE cGa mé hinh dugc xem 1a c6 thé chap nhan d6i véi
cac du an co téng miic dau tu In; tuy nhién, d6i véi du an quy mé
nhd, sai s6 nay co thé trg nén dang ké. Do d6, MAE khéng phai la chi
s6 duy nhat quyét dinh hiéu nang ctia mé hinh. Mat khac, MAPE dat
26.56% dugc xem la muc sai s6 chdp nhan dugc trong béi canh bao
gia dau thau, trong khi hé sé tuong quan (R) dat 0.931 cho thay moi
lién hé tuyén tinh chat ché gilia gid tri thuc té va gia tri dy béo.

5.2. So sanh hiéu suat giita cdic mé hinh

Ngoai mé hinh ANN, nghién ctru con trién khai va so sanh hiéu
sudt clia hai mé hinh d6i chiing khéac: Hoi quy tuyén tinh va May véc-
to ho trg (SVM). Két qua so sanh dugc trinh bay trong Bang 6 dudi

day:

Bdng 6: So sdnh két qua cdc mé hinh

MAE RMSE
M6 hinh R N:QI;E (nghin (nghin
? VND) VND)
ANN 0.931 26.56% 1,707,889 2,276,932
Hoi quy 0.670 37.70% 1,448,755 1,808,003
SVM 0.256 40.86% 5,283,202 8,558,973

Nhin chung, mé hinh ANN dat hiéu suat cao nhat véi hé sé
tuong quan (R) 1a 0.931, vugt trdi so véi mé hinh héi quy va SVM.
Diéu nay cho thay mo hinh ANN c6 muc dé tuong quan tuyén tinh
tét hon gilra gia tri thuc té va gia tri du bao, déng thai phan anh dé
tin cay cao haon so véi hai mé hinh con lai.

6. KET LUAN

Nghién ctu da xay dung va danh gid mét mé hinh du béo chi
phi xay dung két cdu thép nha xudng dua trén di liéu thuc tién tir
40 du an. Nghién ctu khong chi nham xac dinh cac nhan té anh
hudng chi cht ma con lam rd moi quan hé gitta cac yéu to nay voi
chi phi xay dung, tir d6 tao nén mot cong cu hiu ich ho trg quyét
dinh trong qua trinh bao gia dau thau va lua chon phuong an thiét
k&, thi cong. Dir liéu dugc thu thap théng qua qua trinh téng hap tai
lieu va khao sat y ki€n chuyén gia, giup xac dinh dugc 16 nhan t6
quan trong.

M6 hinh du bao dugc xay dung trén nén tdng Rapidminer, mot
moi trudng ma nguén ma manh mé cho khai pha dit liéu, cho phép
XU ly va truc quan hdéa dit liéu ciing nhu xay dung cac mé hinh du
bdo. Qua qua trinh huin luyén va kiém tra, mé hinh ANN cho thay
hiéu nang vuot tréi véi cac chi sé danh gia dat gia tri mong dai (hé
sO tuong quan R = 0.931, MAPE = 26,56%, cling vé&i MAE va RMSE &
muic chap nhan dugc). K&t qua so sanh vai cac mo hinh déi chiing
nhu héi quy tuyén tinh va may véc-to hé trg (SVM) cang khéng dinh
tinh uu viét cia mo hinh ANN trong viéc ndm bat cac méi quan hé
phi tuyén phtic tap gilta cac bién so.

V6i nhiing két qua ti nghién cdu cho thay mé hinh du béo chi
phi xay dung khéng chi cung cdp mot céi nhin téng thé vé cac yéu
t6 anh hudng ma con giup dua ra cac udc tinh chinh xac, tir dé hé
trg hiéu qua cho cac nha thau va cha dau tu trong béi canh thi
trudng xay dung ngay cang canh tranh va bién dong. Nghién cuu
m& ra hudng di mai trong viéc ap dung cac mo hinh du bao chi phi
trong thuc tién dau tu xay dung tai Viét Nam, dong thdi tao co sé
cho céc nghién ctiu cai ti€n nham tang cudng do chinh xac va kha
nang Ung dung cla cac mo hinh du bao trong tuong lai.

L&i cdm on: Nhom téc giad xin chan thanh cdm on Truong Dai
hoc Bach khoa, Dai hoc Quéc gia TPHCM va cac don vi da hé trg cho
nghién cdu nay.
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TGM TAT

Bai bao nghién citu danh gia anh huang coa phan tang dia chat
d&n kha ning haa long cia nén dét thang qua thi nghiém cat don
gian tudn hoan (COSS). Ba ma hinh phén tang dat dugc xem xét:
(i) m&u co hat min phan bd dang déu (C2). (i) mAu ca hat min
tap trung & lap trén va lap duai (C3), va (iii) mau co hat min tap
trung @ lap giira (C4). Ngoai ra, nghién ctu ciing phan tich tac
diing cha chiéu day |ep cat dén kha nang chang haa lang. Céc thi
nghiém dugc thyc hign duai didu kign cd ket ban dau 100 kPa, ty
s rng sudt tudn hoan (CSR) = 0.1, va tiéu chi haa lang duge xéc
dinh khi bién dang cét bign da kep dat 7.0%. K&t qué cho théy sy
phan bd hat min ca anh hudng dang ké dén kha nang chéng hoa
lang. Cu thé, mAu C2 va £3 ca sd chu ky haa léng trung binh
trong duong nhau, cho théy su khéc bigt trong cach phan ba hat
min khang tac dang ré rét trong treang hop nay. Trong khi da,
méau G4 ca kha ndng chang hoa lang cao hon dang ke do lap cat
trén va duai dang vai tra ving chiu tai chinh, gidp han ché su
phat trién nhanh chang cia &p lyc nudc 16 réng. Ngoai ra, chiu
day lap cat ciing anh hudng quan trong dén kha nang chiing hoa
lang, khi lép cat day hon, sd chu ky hda lang tang |&n, cho thay
kha nang tiéu thoat ap luc nudc [ ring tdt hon, gidp nén dét dn
dinh hon dudi tai trong dang. Mai quan hé tuyén tinh giira s chu
ky haa long va chiéu day lap cat dugc thigt [ap, cung cép cang
cy du bao khé nang haa long cia nén d&t duva trén dic diém phan
tang dia chét. Kt qua nghién ciu cung cép co si thuc nghigm
quan trong trong viéc danh gig nguy co haa lang coa nén dét co
cdu tric phéan tang tu nhign, ddng thiri gap phan vao vigc thit
k&' mdng va cai tao nén dat tai cac khu vuc ca nguy co ding dat.
Tir khaa: Kha nang chang hoa léng; phan tang dia chét; thi nghigm
cét don gian tudn hoan; ap lrc nuwde |6 réng thang du; ti trong tudn
hoan.
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ABSTRACT

This study evaluates the effect of geological stratification on soil
liquefaction potential through cyclic direct simple shear (CDSS) tests.
Three different stratification models were considered: (i) a uniform
distribution of fine particles (C2), (i) fine particles concentrated in the
upper and lower layers (C3), and (iii) fine particles concentrated in the
middle layer (C4). Additionally, the study analyzed the impact of sand
layer thickness on liquefaction resistance. The experiments were
conducted under an initial consolidation stress of 100 kPa, with a cyclic
stress ratio (CSR) of 0.1, and liquefaction was defined when the double-
amplitude shear strain reached 7.0%. The results indicate that the
distribution of fine particles significantly influences liquefaction
resistance. Specifically, the liquefaction resistance of [Z and C3
samples was similar, suggesting that different distributions of fine
particles had no significant effect in these cases. In contrast, the C4
sample exhibited significantly higher liquefaction resistance, as the
upper and lower sand layers acted as load-bearing zones, limiting the
rapid development of excess pore water pressure. Furthermore, sand
layer thickness played a crucial role in liquefaction resistance, with
thicker sand layers increasing the number of cycles required for
liquefaction. This indicates improved drainage capacity and greater
soil stability under cyclic loading. A linear relationship between the
number of liquefaction cycles and sand layer thickness was
established, providing a predictive tool for assessing liquefaction
potential based on geological stratification characteristics. The
findings of this study offer valuable experimental insights for
evaluating liquefaction risks in naturally stratified soils and contribute
to foundation design and soil improvement strategies in earthquake-
prone areas.

Keywords: liquefaction resistance; geological stratification; cyclic
direct simple shear test; excess pore water pressure; cyclic loading.
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1. GIGI THIEU

Hoa long dat la mot van dé quan trong trong dia ky thuat, dac
biét trong cac khu vuyc c6 nén dat yéu va chiu tai trong dong nhu
déng dat (Boulanger and Idriss 2004; Jakka et al. 2023). Hién tugng
nay xay ra khi dat mat kha nang chiu cat do ap luc nuéc 16 réng tang
I&n, lam gidm Uing suat hiéu dung. Diéu nay dac biét nghiém trong
déi véi cac cong trinh xay dung trén nén dat rdi rac, bao hoa nudc
nhu dat cat, dat bun (Seed 1979; Idriss and Boulanger 2008). Tac
déng ctia héa 16ng c6 thé dan dén nhimng hau qua nghiém trong
nhu lun, trugt |1& dat, va pha hay céng trinh. Do d6, viéc danh gia va
gidm thiéu rdi ro héa ldng dat la can thiét d€ dam béo an toan va én
dinh cho cac céng trinh xay dung trong khu vuc c6 nguy co déng
dat.

Cac nghién ctu vé hoa long dat ctia hdn hgp cat - hat min cho
thdy mot buc tranh phuc tap vé anh huéng ctia ham lugng hat min
dén kha nang héa 16ng ctia dat. Anh hudng cia ham lugng hat min
khéng phai ltic ndo clng ré rang va cé thé thay déi tuy thudc vao
cac yéu t6 khac nhau. Mét s6 nghién ctu cho thady méi quan hé ty &
nghich, trong d6 kha nang chéng héa ldng giam khi ham lugng hat
min tang (Chien et al. 2002; Kokusho 2007; Boominathan et al. 2010;
Eseller-Bayat et al. 2019). Tuy nhién, cac nghién ctu khac lai cho thdy
moi quan hé ty 1& thuan, nghia la kha ndng chéng héa l6ng tang khi
ham lugng hat min tang (Shen et al. 1977; Amini and Qi 2000). M6t
s6 nghién ctiu con chi ra rdng mai quan hé co thé thay déi tuy thudc
vao ham lugng hat min. & ham lugng hat min thap, méi quan hé c6
thé Ia ty I& nghich, nhung & ham lugng hat min cao, méi quan hé lai
la ty |é thuan hay theo chiéu huéng ngugc lai (Singh 1996; Altun et
al. 2005; Kokusho 2007; Polito and Martin 2001; Hsiao et al. 2015;
Monkul et al. 2021; Gobbi et al. 2021; Cheng and Zhang 2024).

Mét han ché quan trong ctia nhiéu nghién ctu trudc day la tap
trung chd yéu vao cac hén hgp cat - hat min déng nhat, trong do
céac hat min va cat dugc trén déu vé6i nhau. Diéu nay cé thé khéng
phan dnh didng diéu kién dia chat thuc té tai hién trudng, noi ma dat
c6 thé phan tang hodc c6 sy phan bé khéng déng déu clia cac hat
min. Trong diéu kién tu nhién, dat thudng ton tai dudi dang cau tric
phan tang do qua trinh tram tich hodc tai lang dong. Su phan tang
nay c6 thé lam thay ddi tinh chit ca hoc clia dat, anh hudng dén kha
nang hoéa 1dng, nhung van chua cé nhiéu nghién ctu thuc nghiém
danh gia day du co ché tac dong clia hién tugng nay (Park et al.
2024).

Phan tang dia chat anh huéng dén kha nang héa léng clia nén
dat théng qua su thay déi tinh tham, dé cling cla cac I16p dat va
phan bé Ung suat trong dat. Khi mot I6p dat c6 dé tham cao, chang
han nhu cat, ndm kep gitia cac |6p dat cé do tham thap, nhu sét hoac
hat min, ap luc nudc 16 réng c6 thé bi git lai trong cac 16p dat min,
lam gia tang qua trinh hoa ldng. Ngugc lai, khi hat min tap trung &
I6p gitia, kha nang tiéu thoét ap luc nudc 16 réng bi han ché, dan
dén sutich tu &p luc nuéc 16n hon va lam tang nguy cg mat én dinh.
Bén canh d6, su khac biét vé do ciing gira cac I6p dat c6 thé dan
dén su tap trung Uing suat tai cac ving yéu hon, lam gia tdng nguy
cd hoa 16ng cuc bo. Diéu nay dac biét nguy hiém khi nén dat chiu
tdc dong cha dong dat, vi cac séng dia chan c6 thé lam khuéch dai
su mat 8n dinh trong maéi trudng dat khong déng nhat.

Mac du anh huéng clia phan tang dia chat dén hoa long da duoc
quan sat qua cac su kién dong dat trong thuc té, cac nghién ctu
thuc nghiém van con han ché. Phan 16n cac thi nghiém vé hoa léng
trong phong thi nghiém tap trung vao mau dat trén déu, trong do
hat min phan b8 déng nhat. Cach ti€p can nay giup kiém soat tot
cac bién sé thi nghiém nhung lai khéng phan anh chinh xac diéu
kién thuc té€ ctia nén dat c6 cau truc phan tang. Mot s6 nghién clu
trudc day (Amini and Sama 1999; Amini and Qi 2000; Yoshimine and

Koike 2005; Park et al. 2024) da thuc hién thi nghiém trén dat phan
tang, nhung chua danh gia chi ti€t vé anh hudng cua s6 I6p phan
tang va vi tri Ip hat min dén kha nang hoa léng. Gan day, Xiu va cac
coéng su (2019) da chi ra rang vi tri ca I6p sét trong nén cét c6 anh
hudng dang ké dén qua trinh hoéa 16ng, tuy nhién nghién clu nay
chu yéu dua trén mo phong sé thay vi thi nghiém thuc nghiém.

Bén canh dé, cac nghién ctu hién tai van chua dua ra danh gia
hé théng vé anh hudng cda do day |6p dat dén co ché héa léng. Cau
hoi quan trong can gidi quyét |a d6 day téi thiéu cla I6p cat hoic
hat min trong cau truc phan tang cé tac déng nhu thé nao? Viéc
thi€u cac nghién ctu chi tiét vé nhiing yéu té nay lam cho viéc du
doan kha nang hoa 16ng trong diéu kién thuc té tré nén khé khan
hon.

Trudc nhiing han ché néu trén, nghién ctu vé kha nang héa
I6ng cla dat trong diéu kién phan tang dia chat thuc té la can thiét.
Do d6, nghién ctru nay dugc thuc hién nham danh gia anh hudng
cUa phan tang dia chat dén kha nang hoéa léng cta nén dat thong
qua cac thi nghiém CDSS (Cyclic Direct Simple Shear). Muc tiéu
chinh cta nghién ciu la phan tich su khac biét trong hanh vi héa
I6ng gilta nén dat tron déu va cac nén dat co cdu truc phan tang
khac nhau. Cu thé, nghién ctu xem xét hai kiéu phan tang phé bién:
(i) mau dat c6 hat min tap trung chu yéu & gitia I6p dat va (i) mau
dat c6 hat cat tap trung chd yéu & gilia I6p dat. Cac két qua thi
nghiém sé dugc sirdung dé so sanh su phat trién ap luc nuéc 16 réng,
s6 chu ky tai trong can thiét dé hoa 16ng gita cdc mau thi.

Bén canh d6, nghién cttu con tap trung phan tich danh hudng cda
chiéu dai l6p cat trung tdm trong cau tric phan tang dén kha nang
héa 16ng cda dat. Cau tric phan tang vdi I6p cat trung tdm c6 thé
lam thay d6i dang ké ca ché tiéu thoat ap luc nudc 16 réng va muc
d6 mat 6n dinh cha nén dat. Do d6, moét loat cac thi nghiém CDSS
sé dugc tién hanh trén cadc mau co chiéu dai I6p cat trung tam khac
nhau dé xac dinh xu huéng thay déi s chu ky tai trong can thiét dé
héa léng.

2. VAT LIEU VA CHUGNG TRINH THi NGHIEM

2.1 Vat liéu thi nghiém

Vat liéu dugc st dung trong thir nghiém bao gém cat Jumunijin
lam cat nén va cat silica cho cac hat min khéng déo. Cat Jumunijin
c6 kich thuéc hat tir 0,85 dén 0,3 mm, hé s6 déng nhat (Cy) 1a 1,3, hé
s6 cong (Cc) 12 0,86, trong lugng riéng la 2,65 va ty 1& 16 réng t6i thidu
va téi da 1an lugt 1a 0,57 va 0,90 (Bang 1). Theo Hé théng Phan loai
Pat Théng nhat, cat Jumunjin dugec phan loai la SP, trong khi cat
silica dugc phan loai la ML. Budng cong cap phdi hat cla cat dugc
trinh bay trong Hinh 1.
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Hinh 1. Dutng cong cap phdi hat cla cat Jumunjin
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Bang 1. Thdng s6 chi tiét clia vat liéu sir dung thi nghiém

Dio Dso Do

Logi (mm) (mm) (mm) Cu Ce Gs
cat (S) 0.415 0.508 0.631 1.52 0.98 2.648
Hat min  0.013 0.025 0.038 2.91 1.28 2.600
(F)

2.2 Phuong phap thi nghiém

Hé théng CDSS (Cyclic Direct Simple Shear) dugc st dung trong
thi nghiém la loai Norwegian Geotechnical Institute cla Geocomp
ShearTract-Il Cyclic DSS System. Cac mau thi nghiém la cac mau khé
hinh tru cé dudng kinh ban dau 63,5 mm va chiéu cao 25 mm, dugc
chuén bi bang ky thuat 1dng dong phéu khé, mét phuong phap phé
bién dé thir nghiém hén hap cat-bun.

Cac mau CDSS dugc st dung c6 ham luong hat min (FC) bing
20%.

- Déi vdi bai toan khao sat anh hudng cla cac loai phan tang,
cac mau dugc chia thanh ba loai chinh (Hinh 2):

D S [er] a c4

FC=20%

5 Mdu cét - hat min trén
1o té Mau dit cat déu

Méu phan ting M3u phan ting

Hinh 2. Cau tao phan hd céc I6p dat trong cac mau thi nghiém

e Type C2: Cac hat min khéng déo dugc phan tan déu trong
toan bd mau.

e Type C3: Cac hat min dugc phan bé déu chi & I6p trén va l6p
dudi cila mau.

o Type C4: Cac hat min tap trung chl yéu & gilta mau, méi l6p
c6 d6 day ban dau la 8,3 mm.

DE xac minh d6 déng nhat ctia hat min trong mau, nghién ctu
nay ap dung phuong phap dugc dé xuat bdi Monkul va cong su
(2015). Theo d6, m6i mau dugc chia thanh bén phan bang cach chia
ddi theo ca truc ngang va truc doc (Hinh 3). Sau dé, sang loc bén
phan nay dé xac dinh su phan b6 clia cac hat min, ti d6 danh gia
tinh déng nhat cda bun theo ca phuong ngang va phuong doc
trong mau dua theo khéi lugng hat min trong bon phan nay.

Hinh 3. Phuong phap xéc dinh mtc d dong nhat clia mau

DGi véi bai todn khao sat anh hudng clia chiéu dai I16p dat cat,
cac tac gia gilr nguyén cach phan b6 hat ctia mau C4 (hat min tap
trung & gitra). Chiéu day |6p cat trén va dudi (hai |6p nay chi chia
cét) dugc thay d6i vai cac gia tri khac nhau tir 6.25 mm, 5 mm, 4.2
mm, va 3.6 mm, so vGi chiéu dai ban dau la 8.3 mm (Hinh 4).

Vé diéu kién thr nghiém, tat ca cac mau hon hop cat-hat min
dugc c6 két dén Uing suat phap tuyén ban dau (o) la 100 kPa va chiu
ty s6 (ng sudt tuan hoan 1a 0,1 (CSR=0,1) véi tan s6 0,1 Hz. Qua trinh
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c6 két nay giup cac mau dat do chat tuong do6i gan 60%. Tiéu chi
héa ldng dugc xac dinh khi bién dang cat bién d6 kép dat 7,5%. S6
chu ky mau dat dat trang thai héa long dugc ky hiéu la Neycig.

h

TestID Mo ta cdu tao phan lep mau (mm)
C4a 6.25
Cab 5
Cdc 4.2
Cad : : 3.6

\‘.-i- ‘.'.'-.' RO R R AR :

Hinh 4. (3u tao mau phan tang (4

3.2 Két qua thi nghiém

Bang 2 trinh bay két qua céc trudng hgp thi nghiém, bén canh
d6, Hinh 5 mé ta ting x ddng ctia mau dat cat S khi chiu tai trong
dong trong diéu kién thi nghiém CDSS. Trong diéu kién tai trong
déng, mau dat S thé hién cac dac tinh dugc mé ta chi tiét trong Hinh
6, bao gébm mai quan hé gilia bién dang cat va s6 chu ky tai, tuong
quan gilia Ung suat cat va bién dang cat, va méi quan hé gilra Uing
sudt cdt va Ung suat co hiéu theo phuong ding. Ban dau, khi s6 chu
ky tai con nho, bién dang cat phat sinh c6 bién dé thap. Tuy nhién,
khi s6 chu ky tai tang |én, bién dang cat tich lGy mét cach tir i, sau
do tang dot ngot khi mau dat ti€n gan dén trang thai hoa long. Khi
mau dat hda long (tai Ncyc-lig = 21), bién dang cat vugt qua gidi han
cho phép.

1 kP
=
T
I

Bién dgng cit. %
——— —— T —
TR R | 1 L
0 30 100 130
Ung st theo phuong ding, kPa
L]

VAN

Chu k tai, N
)

18 20 22 24

Bién dyng i
M)

J i
il I

0 2 4 f 8 1 12 14 6 1" 20 22 24
Chul‘cﬁ)ﬂii. N
Hinh 5. Ung xit cia méu dét Sa khi chiu tai trong cat dong c6 CSR = 0.1, thé hién méi
tueng quan gitia (a) ng sudt cat va bién dang cat, (b) ting sudt cat va ting sudt cd hiéu theo
phuong dting trong qua trinh thi nghiém, (c) &p Iuc nudc 16 rong thang du va s6 chu ky, va
(d) s6 chu ky va bién dang cdt.
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Bang 2. Két qua thi nghiém CDSS

Test FC Chiéu cao Iop cat S6 chu ky héa léng
ID (%) h (mm) trung binh, Ncyc-lig
S 0 25 21
(] 20 8.3 6
c3 8.3 8
4 8.3 16
C4a 6.25 12
C4b 5 11
C4c 4.2 11
C4d 3.6 10
3.3 Thao luan
3.3.1. Anh huéng cta phdn tdng dia chdt dén kha ndng chéng
héa Iéng ctiia hén hop

Hinh 6 trinh bay anh hudng cla loai mau (phan tang dia chat)
dén s6 chu ky dat trang thai hoa 16ng clia mau dat. K&t qua cho thay
loai mau hay t8ng quat hon la diéu kién phan tang dia chat c6 anh
huéng dang ké dén kha nang chéng héa I6ng khi FC = 20%.

z20 T | |
,‘_E- Hon hop i
% Hon hop Gt

ST -
2 151 TypeC2 =
= | _
g

£ N i
oD - i
g. i
= 10 —
< i i
=

- .
= 5 ) i
S L 0 —— FC=20% ||
v 5 | | I

Type C2 Type C3 Type C4
Hinh 6. Anh hudng ciia phan tang dia chét (loai mau) dén s6 chu ky dat trang théi

hda long

D6i véi mau loai C2 (hén hop cat va bun phan bé déu) va C3
(bun tap trung & I6p trén va I&p dudi), s6 chu ky trung binh dé héa
I6ng gan nhu la tuong duong nhau (Ncyc = 6 so véi Ncyc = 8) . Diéu
nay gdi y rang, & FC = 20%, su khac biét trong cach phan bé chat
min khéng gay anh hudng dang ké dén kha nang chéng héa ldng.
Tuy nhién, mau loai C4 (bun tap trung & I6p gilia) lai cho thay kha
nang chéng hoéa ldng vuot trdi hon han, véi s6 chu ky trung binh dé
héaldng la Ncyc = 16. Diéu nay cho thay rang, khi chat min duoc tap
trung & I6p gila, kha ndang chéng héa léng clia mau tang lén dang
ké so véi cac mau c6 chat min phan bé déu hodc tap trung & trén va
dudi.

Su khac biét nay cé thé dugc giai thich bdng cudng dé cao hon
cUa |6p cét 3 trén va dudi trong mau loai C4. Trong thi nghiém CDSS,
I6p trén va I6p dudi déng vai tro la vung chiu tai. Do chi chua cat,
hai l6p nay c6 cudng dé cao hon so vai caéc mau C2 va C3, tir do gilp
tang cudng kha nang chéng lai héa long.

3.3.2. Anh huéing cia chiéu day Iép ddt

Hinh 7 minh hoa su thay d6i cta ap suat 16 réng (PP) theo s6
lugng chu ky tai, Ging véi cac gia tri chiéu day |6p cat khac nhau. Duéi
diéu kién ting suat cat khéng déi, su thay déi do day cla I6p cat dan
dén su thay d6i ap suat 16 rdng. Khi chiéu day 16p cat tang lén, s6
lugng chu ky tai can thiét d€ hoa I16ng mau ciing ting 1én. Diéu nay
dugc thé hién qua viéc, véi cac I6p cat c6 do day lan lugt 1a 3.6 mm,
4.2 mm, 5 mm, 6.25 mm va 8.3 mm, s6 luong chu ky tai can thiét dé

héa long mau tuong tng la 9, 11, 11, 12 va 161. Két ludn nay phu
hop véi nghién ciu cdia Xiu va cac cdng su (2019).

] | | ] | | ! I
100 [~ ]
| J; i
L S0 / N ]
il s W/
E 60 .\__\/_/ g ),’ S W _—
= 24 N
| 2, 1Ds
20 C4 - h=83mm - Cd4c-h=42mm
Cda-h=625mm— C4d-h=3.6mm
— C4b-h= 5Smm
ol 1
0 2 4 (] 8 10 12 14 16

86 chu ky tai, N

Hinh 7. Anh huéng ciia phan tang dia chét (loai mau) dén s6 chu ky dat trang théi
hda long

Hinh 9 thé hién méi quan hé giita chiéu day cta IGp cat trén va
dudi (chi chua cat) va sé chu ky can thiét dé hoa 16ng. Khi chiéu day
cuia I6p cat tang tir 3.6 mm lén 8.3 mm, Ncyc tang tir 9 Ién 16.
Diéu nay khang dinh réng I6p cat cang day thi kha ndng chéng hoéa
I6ng cang cao.

771 1 T T T T T T ]
s L Ny =1.16 % h + 5.55 e ]

I R =0.954 ]
10 —

86 chu ky dat trang théi héa long, N, ,,
(%]
|

] ] ] | | ] ] | |
0 1 2 3 4 5 6 7 8 9 10
Chiéu day cua 16p cat, h (mm)

Hinh 8. Anh hudng ciia chiéu day 1dp cat dén s6 chu ky dat trang théi hoa long

M&i quan hé tuyén tinh ton tai gilta s6 chu ky t3i can thiét dé dat
dugc hoa long va chiéu day cla I6p cat. Diéu nay c6 nghia la su gia
tang chiéu day I6p cat sé dan dén su gia tang tuong tng vé s6 lugng
chu ky tai ma mau c6 thé chiu dugc trudc khi héa 16ng. Neyc-lig cé
thé duoc tinh toan tur chiéu day cla 16p cat theo céng thic thuc
nghiém.

Neye_tig = 1.135 X h + 5.824
trong d6 h la chiéu day cla Idp trén va I6p dudi chi chia cac hat
cat4. Céng thuic ndy cung cdp mot phuong tién dinh lugng dé udc tinh
kha nang chong héa long dua trén dac tinh hinh hoc ctia mau dat.
Tém lai, phén tich Hinh 7 va 8 cho thay chiéu day cla I6p céat
déng vai trd quan trong trong viéc kiém soét kha nang chéng héa
I6ng clia hén hop cat-bun. Lép cat day hon gitp gidm sy tich tu ap
suat 16 réng va tang s6 lugng chu ky tai can thiét dé gay ra héa l6ng.
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4, KET LUAN

Nghién ctu nay da thuc hién moét loat thi nghiém cat don
gian tuan hoan (CDSS) nham danh gia anh hudng cta phan tang
dia chat dén kha nang héa léng cta nén dat. Cac mau dat dugc
ché tao vdi ba ki€u phan tang khac nhau: (i) mau c6 hat min phan
bé déu (C2), (ii) mau co6 hat min tap trung & 16p trén va dudi (C3),
va (iii) mau c6 hat min tap trung & 16p gitra (C4). Ngoai ra, nghién
clru cling xem xét anh hudng cla chiéu day I6p cat trong mau
phén tang dén kha nang ch6ng héa 1dng. Tat ca cac thi nghiém
dugc thuc hién dudi diéu kién c6 két ban dau 100 kPa va chiu tai
trong déng vai ty s6 tng suat tuan hoan (CSR) = 0,1. Tiéu chi héa
I6ng dugc xac dinh khi bién dang cat bién d6 kép dat 7,5%. Cac
két qua thu dugc cho thdy rdng su phan bé hat min trong mau
dat c6 tac ddong dang ké dén kha niang chéng héa I6ng. Cu thé:

i. Mau dat c6 hat min phan b6 dong déu (C2) va mau cé hat
min tap trung & IGp trén va I6p dudi (C3) co6 s6 chu ky hoa long
trung binh tuong duong nhau, cho thay su khéc biét trong cach
phéan bé hat min khéng anh hudng ré rét trong trudng hgp nay.

ii. Mau c6 hat min tap trung & I6p gitra (C4) thé hién khd nang
chéng hoaldng cao hon dang ké, vdi s6 chu ky héa 1dng cao han
so V@i cac mau khac. Biéu nay c6 thé dugc giai thich do 16p cat
trén va dudi déng vai tro lam vung chiu tai chinh, giup han ché
su phat trién nhanh chéng cla ap luc nudc 16 réng.

iii. Chiéu day 16p céat trong mau phan tang cing anh huéng
dén kha ndng chong héa long. Khi I8p cat c6 chiéu day I6n hon,
s6 chu ky héa Idng téang lén, cho thdy kha ndng tiéu thoat ap luc
nudc 16 réng tét hon va gidp nén dat 8n dinh hon dudi tai trong
dong.

iv. MGi quan hé tuyén tinh gilta s6 chu ky hoa 1dng va chiéu
day 16p cat dugc thiét lap, giup du doan dugc kha nang héa léng
cla nén dat dua trén dac diém phan tang dia chat.

Nhiing phat hién trong nghién cdu nay cung cdp cd s& thuc
nghiém quan trong dé danh gia nguy co hda 16ng clia nén dat
trong diéu kién phan tang dia chat tu nhién.
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Cac yéu t6 tac dong dén chuyén déi sé cua
doanh nghiép xay dung cép téng cong ty

Factors Affecting Digital Transformation in General Construction Enterprises

>TS TRAN VAN KHOI', TS DUONG NGOC QUANG?

"Nguyén Ph¢é Vu trudng, Vu Kinh té€ xay dung nay la Cuc Kinh t&, Quan ly dau tu xay dung, Bo Xay dung

2Phé Téng giam déc, Téng Cong ty Xay dung Ha Noi

TGM TAT

Chuyén ddi sd (CDS) dang trar thanh xu huéng tat yéu trong tat
cé cac linh vure, didc biet 1a nganh Xay dung - linh virc ca dic tha
phirc tap va ddng gap quan trong vao nén kinh t& qudt gia, trong
da cac doanh nghiép xay dung cép tdng cang ty dong vai tra chil
|irc trong trién khai cac dy &n |dn, da nganh nhu ddu ti ha téng,
san xu#t vat litu, xay duyng nha @, do thi va bat dang san. Vai
pham vi hoat dang ring cé trong nwdc va quic té, nhu cdu GBS
dé tdi vu haa quy trinh quan Iy, nang cao hiéu qué van hanh va
gidm thigu chi phi la va cong cép thigt. Quyét dinh sd 258/08-
TTg nam 2023 do Chinh Pha Viet Nam ban hanh quy dinh viec ap
dung Ma hinh thang tin cang trinh (BIM) |3 bat budc vai céc du
an quan trong tir nam 2023, diéu nay tao &p luc va ddng thai 13
ddng lyc budc cac doanh nghiép xay dung cép tdng cang ty phai
dau tr manh mé vao ha tng cang ngh@ va phat trién ngudn nhan
lirc sd. Tuy nhign, qué trinh nay gap nhiéu thach thire do su phic
tap trong quén Iy da nganh, han ché vé tai chinh, nang lyc cong
nghe va kha ning thich tng cda dai ngii nhan su. Bai bao nham
lam rd dac diém coa cac doanh nghiép xay dung cép tdng cing
ty, phéan tich thyc trang trién khai CBS va céc yéu td téc dang
dén qué trinh nay. Tir da, dé xuat cac giai phap nhdm néng cao
higu qua quan Iy, tang cuing nang lyc digu hanh va thic ddy su
phat trién bén vitng cho céc doanh nghiép trong bdi canh CBS
toan céu.

Tir khaa: Chuygn ddi sd; doanh nghiép xay dung; quén Iy du &n; céng
nghe BIM; ERP.

ABSTRACTS

Digital Transformation is becoming an inevitable trend across all sectors,
especially in the construction industry-a field characterized by its
complexity and significant contribution to the national economy. Within this
industry, general construction enterprises play a pivotal role in executing
large-scale, multi-sector projects such as infrastructure investment,
material production, residential, urban, and real estate development. Given
their extensive operations both domestically and internationally, the need
for digital transformation to optimize management processes, enhance
operational efficiency, and reduce costs is increasingly urgent. The
Vietnamese Government's Decision No. 208/0D-TTg (2023) mandates the
compulsory adoption of Building Information Modeling (BIM) for major
projects from 2023, this policy not only imposes pressure but also acts as
a driving force for general construction enterprises to invest heavily in
technology infrastructure and develop a digitally-skilled workforce.
However, this transformation process faces numerous challenges due to
the complexity of multi-sector management, financial constraints,
technological capacity, and the adaptability of human resources. This paper
aims to clarify the characteristics of general construction enterprises,
analyze the current state of digital transformation implementation, and
identify the factors influencing this process. Based on the findings, it
proposes  solutions to improve management efficiency, enhance
operational capacity, and promote sustainable development for these
enterprises in the context of global digital transformation.

Keywords: Digital transformation; construction enterprises;
project management; BIM Technology; ERP.

1. VAITRO CUA CHUYEN PGI SO HIEN NAY

Trong béi cdnh Viét Nam thac ddy nén kinh té s6, CDS tr& thanh
yéu cau tat yéu déi véi nganh Xay dung - linh vuc dong gép khoang
7,5% GDP qudc gia (Bo Xay dung, 2024). Dac biét, véi cac doanh
nghiép xay dung cap téng cong ty, nai quan ly cac du an quy moé
I6n, da nganh, viéc iing dung cong nghé sé khong chi nang cao hiéu
qua van hanh ma con la yéu t6 quyét dinh nang luyc canh tranh

(Harvard Business Review, 2023).

Thunhdt, CDS t6i uu hoa quy trinh quan ly du an. Cac phan mém
quan ly nhu ERP (Enterprise Resource Planning), PMIS (Project
Management Information System) va BIM (Building Information
Modeling) cho phép kiém soét toan bé chudi gia tri, ti thiét ké, thi
céng dén nghiém thu. Vi du, Téng Cong ty Xay dung Ha Noi
(HANCORP) ap dung phan mém Primavera P6 da giup rit ngan thoi
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gian kiém soat tién d6 va gidm thiéu sai sét trong thi cong, déng
thai nang cao kha ning du bo rai ro (Téng Cong ty Xay dung Ha
Noi, 2024).

Tha hai, CBS nang cao tinh minh bach va kiém soat chi phi. Cac
doanh nghiép I6n nhu Coteccons va Hoa Binh da trién khai ERP dé
gidm sat tai chinh, quan ly vat tu va nhan luc theo thai gian thuc.
Cong nghé blockchain dang dugc ap dung dé quan ly hop déng
dién td, bao dam tinh chinh xac va khéng thé thay déi dit liéu sau
khi ghi nhan (Harvard Business Review, 2023). Tap doan Xay dung
Delta da ung dung blockchain dé kiém soat quy trinh thanh toan,
giup gidm thiéu gian lan va tang tinh minh bach trong cac giao dich
(BIM Vietnam, 2024).

Thir ba, CBS tang cudng nang luc canh tranh va kha nang thich
Ung. Theo Quyét dinh s6 258/QD-TTg, ctia Tha tudng Chinh pha ti
nam 2023, cac du an xay dung cap qudc gia bat budc ap dung BIM,
budc cac doanh nghiép phai dau tu manh mé vao sé héa dé duy tri
vi thé (Chinh pha Viét Nam, 2023). M6 hinh BIM cho phép mé phong
chi tiét cong trinh, cai thién qua trinh ra quyét dinh va phéi hgp giira
cac bén lién quan. Dién hinh, Téng Cong ty Xay dung s6 1 (CC1) 4p
dung cdm bién loT dé€ giam sat cac chi s6 ky thuat tai cong trinh
trong diém, gitp phét hién su c8 sém va gidm chi phi bao tri (BIM
Vietnam, 2024).

Tom lai, CBS khong chi la xu thé ma con la giai phap chién lugc
gilp cac doanh nghiép xay dung cdp téng cong ty nang cao hiéu
qua quan ly, gidm thiéu chi phi va tang cudng nang luc canh tranh.
Doanh nghiép nao cham tré trong qua trinh s6 hoa sé déi dién véi
nguy cd tut hau va mat lgi thé trong thj trudng ngay cang canh tranh
(Harvard Business Review, 2023).

2. YEU CAU cPs POI VGI CAC DOANH NGHIEP XAY DUNG
CAPTONG CONGTY

Trong béi cdnh chuyén déi s tr& thanh xu huéng tat yéu, cic
doanh nghiép xay dung cap téng cdng ty tai Viét Nam phai dap tng
nhiing yéu ciu cu thé dé duy tri va nang cao ndng luc canh tranh.
Nhing yéu cau nay bao gém tuan tha chinh sach nha nudc, phat
trién ha tang cong nghé va dao tao nhan su.

Tuadn tha chinh sdch nha nuéc

Theo Quyét dinh s6 258/QD-TTg ngay 17/3/2023, viéc ap dung
Mo hinh thong tin céng trinh (BIM) trd thanh bat budc d6i véi cac
du &n dau tu xay dung mdi st dung vén dau tu cdng, vén nha nudc
ngoai dau tu cdng va dau tu theo phuaong thiic d6i tac cong tu. Cu
thé, tr nam 2023, BIM dugc ap dung cho cac cong trinh cap | va cap
dac biét; tr ndm 2025, ma réng ap dung cho cac cong trinh cap I
trg 1én. Cac doanh nghiép can ch dong trién khai BIM dé dap tng
16 trinh nay, ddm bao tuan thu quy dinh phap luét va nang cao hiéu
qua quan ly dy an.

Phdt trién ha tdng céng nghé

Viéc trién khai cac hé théng quan ly tdng thé nhu ERP, PMIS va BIM
la can thiét dé t6i uu hoa quy trinh va nang cao hiéu sudt. Ngoai ra, viéc
Ung dung dién toan ddm may giup luu trit va chia sé di liéu linh hoat,
hé trg quan ly du an hiéu qua hon. Chang han, viéc dp dung BIM dugc
ky vong tiét kiém it nhat 30% chi phi quy d6i téng hgp ti cac chi thé
lién quan, gidm 10% chi phi xay dung va 20% lang phi vat liéu xay dung.
Dau tu vao ha tang cong nghé khong chi dap (ing yéu cau hién tai ma
con tao nén tang cho su phat trién bén vig trong tuong lai.

Dao tgo va ndng cao ndng luc nhdn su

D& tan dung téi da lgi ich clia CDS, cac doanh nghiép can xay
dung déi ngi nhan su thanh thao cong nghé va cé tam nhin vé quan
ly du an s6. Viéc dao tao lién tuc giup nhan vién cap nhat kién thic
mGi, nang cao k¥ ndng va sdn sang thich ng vai thay déi. Theo 16
trinh 4p dung BIM, tir nam 2017 dén 2019, viéc nang cao nhan thic
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va khuyén khich cac co quan, t6 chic, doanh nghiép &p dung BIM
da dugc trién khai, bao gém xdy dung chuaong trinh dao tao va nang
cao nang luc cho cac bén lién quan. Dau tu vao con ngudi la yéu té
then chét dé dam béo thanh cong trong qua trinh CDS.

Tém lai, d€ dap Ung yéu cu CPS, cac doanh nghiép xay dung
cdp téng codng ty can tuan thu chinh sdch nha nudc, dau tu vao ha
tang coéng nghé va chu trong dao tao nhan sy. Day la nhiing budc
di chién lugc gitip doanh nghiép nang cao hiéu qua hoat déng, giam
chi phi va tang cudng kha nang canh tranh trong thi truéng ngay
cang khoc liét.

3. MOT SO NOI DUNG CPS POI VGI DOANH NGHIEP XAY
DUNG

CDS trong nganh Xay dung la mét xu huéng tat yéu nham téi
uu héa quan ly, ndng cao hiéu suat lao doéng va dam bao tinh minh
bach trong hoat déng san xuat kinh doanh. Déi véi cac doanh
nghiép xay dung cap téng céng ty, qua trinh nay cang quan trong
hon do pham vi hoat ddng réng va muic d6 phuc tap trong van hanh
(Nguyén va céng su, 2023).

3.1. Ung dung céng nghé théng tin trong quan ly

Viéc ap dung cac phan mém quan ly la mét trong nhiing noi
dung quan trong cta CPS, gitp doanh nghiép tang hiéu qua van
hanh va gidm chi phi quan ly. Cac céng cu tiéu biéu ma doanh
nghiép xay dung ap dung bao gém:

© Phan mém quan ly van ban va diéu hanh (1-Office): Gilp tSi
uu hoéa quy trinh x{r ly van ban, gidam thiéu viéc st dung gidy t&
truyén théng (MOC, 2024).

© Phan mém tién dé Primavera P6: Ho trg 1ap ké hoach va kiém
soat tién do thi cong (World Bank, 2023).

e Phan mém ké toan (Fast Business Online, MISA, G8): H6 trg
ké toan tai chinh va thanh quyét toan (Statista, 2024).

¢Phan mém quan ly du an (BIM, GXD, PMIS, SAP2000,
ETABS): Gilip gidm sat toan bé vong dai du &n tur thiét ké, thi cong
dén ban giao (OECD, 2023).

Theo B& Xay dung Viét Nam, nhiéu doanh nghiép da chu dong
trién khai va ap dung hé théng hoach dinh nguén luc doanh nghiép
(ERP) va BIM tUr nhiéu ndm trudc, tich cuc ddy manh viéc ing dung
c6ng nghé vao tirkhau thiét ké tdi thi cong dé diéu phéi va quan ly,
kiém soat, giup gidm dang ké nhiing sai sét trong qua trinh hoan
thién cong trinh xay dung (MOC, 2024).

3.2. S6 héa quy trinh lam viéc va hé so' du' dn

Quan ly thong tin céng trinh (BIM) da dugc Tha tudng Chinh pha
phé duyét theo Quyét dinh s6 258/QD-TTg ngay 17/03/2023, yéu
cau cac doanh nghiép xay dung ap dung céng nghé BIM vao quén
ly du an (Chinh pha Viét Nam, 2023). Mé hinh BIM hé trg hgp tac da
nganh trén mét nén tang s6 hda chung, quan ly dit liéu xay dung
theo thdi gian thuc va gidm thiéu sai sot, ting dé chinh xac trong
thiét ké va thi cong (McKinsey & Company, 2023).

Ngoai ra, viéc ap dung chitky s6, hé théng quan ly hé so dién t{,
nén tang quan ly nhan su va dao tao truc tuyén ciing la cac yéu to
can thiét trong qua trinh s6 héa (IFC, 2023). Theo bao cao clia Bo Xay
dung, viéc Ung dung cac nén tang nay khong chi hé trg hiéu qua
cho cong tac quan ly nha nuéc ma con gilp ngudi dan, doanh
nghiép dé dang tiép can, nam bat théng tin va thuc hién cac thi tuc
hanh chinh moét cach nhanh chéng (MOC, 2024).

3.3. Ung dung céng nghé méi

CDS trong doanh nghiép xay dung khéng chi dung lai & viéc
s6 héa quy trinh 1am viéc ma con bao gém &p dung cac céng
nghé mdéinhu:

e |oT (Internet van vat): Giam sat cong trinh theo thai gian thuc
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bang cam bién thong minh (Nguyen &Tran, 2022).

® Al & Machine Learning: Du bdo rui ro thi cong va téi uu hoa
quy trinh van hanh (Statista, 2024).

¢ Blockchain: Dam bao tinh minh bach trong quan Iy hogp dong
va thanh todn (McKinsey & Company, 2023).

Theo bao cao clia B6 Xay dung, viéc uing dung cac cong nghé
mai nay da gitp nhiéu doanh nghiép trong Nganh nang cao hiéu
qua quan ly, gidm thiéu sai st va tang cudng tinh minh bach trong
cac hoat dong xay dung (MOC, 2024).

4. THUC TRANG CPS POl VGI CAC DOANH NGHIEP XAY
DUNG CAP TGNG CONG TY THOI GIAN QUA

4.1. Thanh tuu dat duoc

CPS trong linh vuc xay dung da tré thanh xu huéng tat yéu
nham t8i uu hoa quan ly, ting hiéu suat lao ddng va nang cao tinh
minh bach trong hoat déng san xuat kinh doanh (B6 TT&TT, 2023a).
Tai Viét Nam, nhiéu doanh nghiép xay dung cip téng céng ty da dat
dugc nhiing budc ti€n quan trong trong qua trinh nay, dac biét la
trong viéc s6 hoa quy trinh quan ly va van hanh. Theo nghién ctu
cUa Vién Kién truc Qudc gia (2023), mot sé doanh nghiép da trién
khai cac hé théng phan mém nhu ERP (Enterprise Resource
Planning) dé t8i uu héa nguén luc, quan ly tai chinh va diéu hanh
duy an. Cac gidi phap nhu I-Office, Fast Business Online, va Base.vn
cling giup doanh nghiép quan ly tai liéu, quy trinh phé duyét va
kiém soat tai chinh mét cach hiéu qua (Nguyén, 2024).

Bén canh do, cac cong nghé tién ti€n nhu M6 hinh Théng tin
Cong trinh (BIM) va Tri tué Nhan tao (Al) da dugc thir nghiém trong
giam sat céng trinh, gidp cai thién do chinh xac trong thiét ké, t6i uu
héa tié€n do thi cdng va quan ly rai ro (Nguyén, 2023). BIM cung cap
mot nén tang dit liéu théng nhat, hé trg cac bén lién quan trong
toan bo vong ddi clia cong trinh xay dung, tirkhau thiét k&, thi céng
dén bao tri sau hoan thanh (Tran, 2023). Ngoai ra, doanh nghiép
cling da bat dau ting dung céng nghé chudi khoi (blockchain) trong
quan ly hgp déng va thanh toén, gitip tdng tinh minh bach va giam
thiéu ri ro gian 1an tai chinh (L&, 2023).

Theo béo cao cta Tap chi Céng Thuong (2023), nhiéu doanh
nghiép xay dung tai Viét Nam da budc dau s6 hoa quy trinh dau
thau, giup cai thién tinh minh bach va hiéu qua cta hoat déng nay.
Su chuyén dich ti cac hgp déng truyén théng sang hgp déng dién
i va chir ky s6 da gilp tiét kiém thai gian, gidm chi phi hanh chinh
va han ché sai s6t trong qua trinh trién khai hgp déng.

4.2. Han ché va thdch thiic

Méc du da dat dugc nhiing thanh tuu quan trong, qua trinh CBS
trong nganh Xay dung van d6i mat véi nhiéu thach thic. Mét trong
nhing van dé 16n nhat la thi€u su dong b gilia cac hé théng cong
nghé. Nhiéu doanh nghiép trién khai cac phan mém quan ly theo
tling phong ban riéng 1&, dan dén tinh trang khéng thé tich hgp dit
liéu mot cach thong nhat, gay kho khan trong viéc quan ly dyanvara
quyét dinh dua trén dit liéu téng thé (Nguyén, 2022).

Thi€u hut nhan su c6 ky nang céng nghé ciing la mét rao can
I6n d6i véi CPS trong nganh Xay dung. Phan 16n déi ngi lao déng
trong Nganh van quen vaéi cach lam viéc truyén thong va chua dugc
dao tao bai ban vé cong nghé sé. Viéc 4p dung cac hé théng nhu Mé
hinh Théng tin Céng trinh (BIM) hay Tri tué Nhan tao (Al) doi héi
nhan luc phai c6 kién thic chuyén sau vé phan mém va kha nang
phan tich ditliéu, trong khi phan 16n ky su xay dung chua dugc trang
bi day du ky nang nay (Tran, 2023).

Chi phi dau tu cao cho ha tang cdng nghé théng tin va cac giai
phap s6 hoéa ciing 1a mét thach thic dang ké. Viéc trién khai hé
théng quan Iy téng thé nhu ERP hay BIM doi hdi nguén luc tai chinh
I6n, trong khi cac doanh nghiép vira va nho trong nganh Xay dung

thuong khéng da kha nang dau tu manh vao cac cong nghé nay.
Chi phi mua phan mém, bao tri va dao tao nhan sy c6 thé chiém ty
lé dang ké trong téng chi phi van hanh cta moét doanh nghiép xay
dung (Lé, 2023).

Ngoai ra, van héa doanh nghiép va khd nang thich nghi véi cong
nghé mdi cling la nhimng tré ngai I6n. Nhiéu doanh nghiép van chua
san sang thay d&i quy trinh lam viéc dé tich hgp cac cong nghé s6,
dan d@én tinh trang trién khai cham hodc khéng hiéu qua. Viéc thiéu
cd s& ha tang, nhan luc ndi bé cing nhu 16 trinh CDS 16 rang dugc
xem la nhiing yéu t6 can trd qua trinh nay (Hoang, 2023).

Téng hap lai, nhiing thach thic nay doi hoi cac doanh nghiép
xay dung can cé chién lugc CDS toan dién, dau tu vao dao tao nhan
luc va xay dung van héa doanh nghiép sdn sang chap nhan thay déi
dé tan dung t6i da Igi ich ma cong nghé s6 mang lai.

4.3. Dinh huéng phat trién

DE thuc ddy qua trinh CBS trong nganh Xay dung, doanh nghiép
can tap trung vao mot s6 gidi phap chién lugc. Trudc hét, can dau tu
vao ha tang céng nghé théng tin, xay dung kho dir liéu tap trung dé
két noivatich hgp cac hé théng quan ly khac nhau. Viéc ing dung dién
toan dam may (cloud computing) gitip doanh nghiép luu trit va xt ly
dit liéu mét cach linh hoat hon, gidm tai chi phi dau tu vao hé thong
may chli néi bo (Tap chi Cong Thuong, 2023).

Bén canh d¢, viéc dao tao va nang cao kj nang sé cho nhan
su' la yéu t6 then chét. Cac doanh nghiép can xay dung chuang trinh
dao tao ndi bd va hgp tac vdi cac truong dai hoc, vién nghién ctu
dé phat trién doi ngli lao ddng c6 khé nang st dung cac cong cu ky
thuat s6 mot cach hiéu qua (Vién Kién truc Quéc gia, 2023).

Cudi cung, viéc hop tac vGi cac don vi cong nghé va tan dung
chinh sach hé trg tit Chinh phu sé gitp doanh nghiép xay dung
trién khai CBS mot cach bén vimng. Cac mé hinh hgp tac cong tu
(PPP) c6 thé gitp gidm ap luc tai chinh va tao diéu kién thuan lgi dé
doanh nghiép ti€p can cong nghé tién tién (B6 TT&TT, 2023b).

Tém lai, mac du nganh Xay dung cap téng céng ty da c6 nhiing
budc ti€én dang ké trong CDS, van con nhiéu thach thic can giai
quyét. Dau tu vao cdng nghé, phat trién nguén nhan luc va xay dung
chién lugc phu hop la nhimng yéu t6 quan trong dé thac day su phat
trién bén viing ctia Nganh trong tuaong lai.

5. MOT SO YEU TO TAC DONG PEN CPS

CPS trong cac doanh nghiép xay dung cap téng cong ty la mot
qua trinh phc tap, chiu anh hudng béi nhiéu yéu t6 khac nhau. Viéc
hi€u ré va quan ly hiéu qua cac yéu té nay la chia khoa dé thac day
qua trinh CBS thanh céng trong nganh Xay dung.

Nha nudc da ban hanh nhiéu chinh sdch nham thuc ddy CBS
trong nganh Xay dung. Quyét dinh s& 749/QD-TTg nam 2020 cla
Tha tuéng Chinh phu vé Chuong trinh CBS quéc gia dat muc tiéu
dén nam 2025, Viét Nam thudc nhom 50 nuée dan dau vé Chinh pha
dién tirva kinh té€ s6. Tiép d6, Quyét dinh s6 1004/QD-BXD nam 2020
clia B4 Xay dung phé duyét K& hoach chuyén déi s6 nganh Xay dung
giai doan 2020-2025, dinh hudng dén nam 2030, nhan manh viéc
Ung dung cong nghé s6 trong quan ly va hoat déng xay dung. Dac
biét, Quyét dinh s6 258/QBP-TTg nam 2023 ctia Thu tudng Chinh ph
vé 16 trinh ap dung M6 hinh théng tin céng trinh (BIM) trong hoat
doéng xay dung va quan ly van hanh cong trinh, nham nang cao hiéu
qua va chat lugng cong trinh xay dung. Tuy nhién, viéc thuc thi cac
chinh sach nay con gap nhiéu thach thic. Su cham tré trong viéc
ban hanh cac hudng dan cu thé va thiéu su déng bo gilia cac co
quan chuic nang da lam giam hiéu qua cuta cac chinh sach. Ngoai ra,
nhan thuc va hiéu biét vé CDS clia mét s6 lanh dao doanh nghiép
con han ché, dan dén viéc trién khai chua déng bo va thiéu hiéu qua.

Ngoai cac chinh sach va phap ly, CBS doi héi déi ngl nhan su céd
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kién thurc va ky nang vé cong nghé sé. Tuy nhién, trong nhiéu doanh
nghiép xay dung, phan Ién nhan su chua quen véi cac cong cu s
héa, dan dén kho khan trong viéc ap dung céng nghé mdi. Viéc
thi€u hut nhan luc chat lugng cao trong linh vuc céng nghé théng
tin va quan ly du an s6 héa la mot rao can I6n déi véi qué trinh CBS.
Dé€ khic phuc, cac doanh nghiép can dau tu vao dao tao va nang
cao nang luc cho nhan vién, dong thoi xay dung chién lugc phat
trién ngudn nhan lyc phu hgp véi yéu ciu ctia CBS. Chi phi dau tu
cho ha tang céng nghé thdng tin, phan mém va dao tao nhan su la
rat I16n, tao ra rao can dang ké cho nhiéu doanh nghiép, dac biét la
cac doanh nghiép viia va nhé. Viéc trién khai cac hé théng quan ly
thong tin hién dai nhu BIM, ERP doi hdi nguén vén dau tu ban dau
cao, trong khi lgi ich thu dugc thuong chi ré rang sau moét thai gian
dai. D& gidm bat ganh nang tai chinh, cdc doanh nghiép c6 thé xem
xét hgp tac cong tu, tim ki€ém nguén tai trg hodc 4p dung cac giai
phap cdng nghé pht hgp véi kha nang tai chinh cia minh.

Tu duy truyén théng trong quan ly xay dung la mot thach thic
I6n d6i vai CPS. Nhiéu doanh nghiép con e ngai thay d6i, thi€u su
linh hoat va sén sang chap nhan rui ro khi ap dung céng nghé méi.
DPé thanh cong trong CPS, can c6 su thay d6i vé nhan thic tir cap
Ianh dao dén nhan vién, xay dung van hoa doanh nghiép linh hoat,
khuyén khich d8i m&i sang tao va chap nhan that bai nhu mét phan
clia qud trinh hoc héi. Cac tap doan xdy dung I6n nhu Coteccons,
Hoa Binh, Vinaconex dang tich cuc trién khai CBS dé€ nang cao ning
Iuc canh tranh. Diéu nay dat ap luc 1én cac doanh nghiép khac trong
nganh phai tang t6c qua trinh s6 hoa dé khong bi tut hau. Su canh
tranh khoc liét trong nganh Xay dung doi hoi cac doanh nghiép phai
nhanh chéng thich Ung vgi cdng nghé mdi, cai tién quy trinh va
nang cao chat lugng dich vy dé dap ting nhu cau ngay cang cao cla
khéch hang. CBS trong nganh Xay dung chju anh hudng I6n tu su
phat trién clia cong nghé. Cac cong nghé nhu tri tué nhan tao (Al),
Internet van vat (loT) giip giam sat thi cong, phat hién sai sét va téi
uu hoa quy trinh. Cong nghé chudi khaéi (Blockchain) gitp téng tinh
minh bach trong quan ly hgp déng va thanh toéan, gidm thiéu rdi ro
gian lan. Bién todn dam may (Cloud computing) gitip luu trif va chia
sé ditliéu hiéu qua hon, tao diéu kién cho viéc hgp tac va quan ly dy
an tU xa.

CPS trong doanh nghiép xay dung cdp téng céng ty 1a mot qua
trinh phic tap, chiu tac dong cla nhiéu yéu t8. D& thanh cong, cac
doanh nghiép can xay dung chién lugc phu hop, dau tu vao cong
nghé, nang cao nang luc nhan sy va tao dung van héa doanh nghiép
linh hoat, s&n sang chdp nhan déi mai. Su hé trg ti chinh sach nha
nudc, cling vai nd luc tu than ctia doanh nghiép, sé la déng luc quan
trong thac day qua trinh CBS trong nganh Xay dung.

“* M6 hinh nghién ciu dé xudt

Sau khi nghién ctiu, t8ng hgp théng tin tir cac tai liéu phap ly,
phan tich thyc trang tai cac doanh nghiép xay dung cap téng céng
ty va tham khao y ki€n chuyén gia théng qua cac phuong phap khao
sat, bang hoi dinh lugng va phdng van chuyén sau, ching t6i da xac
dinh dugc cac yéu t6 chinh tac dong dén qua trinh CDS. Qua trinh
nghién ctu dua trén cach ti€p can két hgp (mixed-methods), bao
gém thu thap dir liéu so cap tir cac cudc khao sat véi doi ngl lanh
dao, can bo ky thuat tai cac tng cong ty xay dung I6n, dong thai
phan tich dit liéu thit cap tir cac chinh sach, nghi quyét ctia Chinh
phi va Bo Xay dung. Phuong phap phong van chuyén gia dugc thiét
ké nham do ludng muic d6 anh hudng clia cac yéu toé tir moi trudng
bén ngoai (chinh sach nha nudc, yéu cau thi trudng, ap luc canh
tranh) va cac yéu t6 noi tai (ha tang céng nghé, nang luc nhan sy,
ndng luc tai chinh, van héa doanh nghiép).

Két qua thu dugc cho thay c6 6 yéu t6 chinh tac dong dén qua
trinh CDS tai cac doanh nghiép xady dung cdp téng céng ty, bao
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gém: (1) Chinh sach nha nudc va quy dinh phép ly; (2) Nhan luc va
nang luc quan ly; (3)Nguén luc tai chinh; (4) Van héa doanh nghiép
va nhan thuc (5) Méi trudng canh tranh va ap luc thi truong; (6) Su
phat trién clia cdng nghé. Nhiing phat hién nay la ca s& dé xay dung
mo hinh nghién ctu vé cac yéu té tac dong dén CPS trong céac
doanh nghiép xay dung cip téng cong ty, giip doanh nghiép dinh
hudng chién lugc, xac dinh 16 trinh va giai phap phu hgp nham téi
uu héa quy trinh quan ly va nang cao nang lyc canh tranh trong béi
canh kinh té sé hién nay.

Chinh sich v |||.::!+_'.'
Whan e va ning e quan by

N'E,l..'.ltl'rt ki clunh

Viin hoa doanh nghigp va

nhin thire

Mon innmg canh tranh v ap

lare thi trendmige
S phat irién ena edng nghé

Nguén: Téng hgp cia cdc tdc gid

Budc tiép theo céc tac gia sé dung st dung bang hoi déi véi cac

t6 chic ca nhan ¢4 lién quan dé xac dinh muc do tac déng cla cac
yéu t6 dén CDS clia cac doanh nghiép xay dung cdp téng cong ty.

6. MOT SO GIAI PHAP BE NANG CAO HIEU QUA cPS DOI VOl
CAC DOANH NGHIEP NGANH XAY DUNG

CDS trong nganh Xay dung la xu hudng tat yéu nham nang cao
nang sudt, téi uu hoa chi phi va tang cudng kha nang canh tranh.
Tuy nhién, dé€ dat hiéu qua cao, cac doanh nghiép can trién khai
déng bo nhiéu giai phap chién lugc. Duéi day la mét s6 giai phap
quan trong gilp nang cao hiéu qua CBS trong doanh nghiép xay
dung.

6.1. Xdy dung chién lugc CDS ré rang

Mot trong nhing yéu t6 quan trong dé€ dam bao thanh cong clia
CDS la c6 mot chién lugc rd rang va 16 trinh thuc hién cu thé. Doanh
nghiép can xay dung ké hoach dai han, xac dinh muc tiéu, pham vi
va nguén luc can thiét dé trién khai CBS mét cach hiéu qua (Nguyén,
2023). Theo T& trinh Hoi déng quan tri CBS nam 2024, Téng Céng ty
Xay dung Ha Néi da chia 10 trinh CDS thanh hai giai doan: giai doan
2024-2026 tap trung s6 hoa cac nghiép vu, va giai doan 2027-2029
hudng dén khai thac di liéu chung va ting dung Al trong hoat dong
quan tri (Tng Cong ty Xay dung Ha Ndi, 2024). Viéc lap ké hoach
theo ting giai doan nhu vay giup doanh nghiép c6 thé kiém soat
tién dé va diéu chinh phu hgp véi thuc té trién khai.

6.2. Ddu tu'vao ha tang cé6ng nghé va phan mém déng bé

CDS doi héi mot nén tang cdng nghé vimng chac, bao gém co sé
ha tang, hé thong phan mém, nén tang dit liéu va bao mat thong tin
(L&, 2023). Hién tai, nhiéu doanh nghiép xay dung st dung cac phan
mém rdi rac dan dén khé khan trong quan ly di liéu. Theo bao cao
cla Téng Cong ty Xay dung Ha Noi, mdc du da ap dung nhiéu phan
mém nhu I-Office, Primavera P6, Fast Business Online, BIM, nhung
hé théng van chua dugc két néi dong bo, gay kho khan trong viéc
quén ly théng tin (Téng Céng ty Xay dung Ha Noi, 2024). DE cai
thién, cac doanh nghiép can tich hgp cac phan mém quan ly vao
mét nén tang théng nhat dé t6i uu héa viéc khai thac dit liéu va hé
trg ra quyét dinh nhanh chéng.
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6.3. Ndng cao nang luc nhadn su'va dao tao chuyén sau

Mot trong nhiing rao can 16n nhét cta CDS trong nganh Xay
dung la thi€u hut nhan su c6 ky nang céng nghé (Tran, 2023). Theo
T trinh Hoi déng quan tri CBS ndm 2024, déi ngli can bd cong nhan
vién tai nhiéu doanh nghiép van con han ché trong viéc sir dung
cédng nghé vao céng viéc hang ngay. Do d6, doanh nghiép can cé
chinh sach dao tao bai ban cho nhan vién, dac biét la trong viéc s
dung céc céng cu s6 nhu BIM, ERP, Al va cac phan mém quan ly du
an (Nguyén, 2022). Mot s6 giai phap bao gém:

TS chuic cac khoéa dao tao dinh ky vé CBS cho nhan vién.

® Hop tac vai cac don vi dao tao chuyén sau vé cong nghé xay
dung.

® Tuyén dung chuyén gia céng nghé dé dan dat qua trinh CBS
trong doanh nghiép.

6.4. Ap dung céng nghé tién tién vao quan ly va thi cong

Viéc ing dung tri tué nhan tao (Al), Internet van vat (loT) va
blockchain vao xdy dung sé gitp cai thién hiéu qua quan ly va gidm
chi phi van hanh (Nguyén, 2023). Theo nghién clu cda Lé (2023),
viéc sir dung BIM giup t6i uu hoa thiét k&, giam sai sét thi cong va
nang cao kha nang quan ly du an. Bén canh do, blockchain c6 thé
giup quan ly hgp dong thong minh va thanh toan minh bach hon
(Hoang, 2023). T8ng Cong ty Xay dung Ha Noi da dé xuat ap dung
BIM trong tét ca cac dy an cdp Il trg 1én ti nam 2025, diéu nay gilp
nang cao hiéu qua giam sat va quan ly tién do. Cac doanh nghiép
khac trong nganh ciing nén xay dung 16 trinh Uing dung cong nghé
s6, dac biét la trong cac linh vuc quén ly chat lugng, thi céng va bao
tri cong trinh.

6.5. Hoan thién chinh sdch va khung phdp Iy hé tro

Dé thiic ddy CBS trong nganh Xay dung, cac cd quan quan ly can
hoan thién khung phap ly va chinh sach hé trg doanh nghiép. Hién
nay, Chinh phu da ban hanh nhiéu chinh sach nhu Quyét dinh s6
749/QD-TTg vé Chuong trinh CBS quéc gia, hay Quyét dinh s6
258/QD-TTg vé 16 trinh dp dung BIM trong hoat dong xay dung va
quén ly van hanh céng trinh. Tuy nhién, viéc trién khai thuc t€ van
con gap khé khan do thi€u hudng dan cu thé cho doanh nghiép. Vi
vay, can ¢é chinh sach hé trg tai chinh, gidm thué hoac cung cép cac
khodn vay uu dai dé gitp doanh nghiép dau tu vao ha tdng cong
nghé va dao tao nhan su.

7. KET LUAN

CDS la xu thé tat yéu hién nay, CDS co tinh cap thiét va la mot
doi hoéi khong thé thiéu, viéc danh gia dung thuc trang, cé cac gidi
phap can ban va viéc nhan dién dugc cac yéu t6 tac dong dén qua
trinh CPS sé gilp cho cac doanh nghiép xay dung cip téng céng ty
nang cao hiéu qua san xuat kinh doanh va tang stc canh tranh trén
thi trudng, gilp cho cac téng cong ty xay dung cé budc di hgp ly dé
dua cong nghé s6 trd thanh mét cong cu hitu ich trong quan y.
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TGM TAT

Bai bao sir dung phuong phép nghién ciru phén tich va tang hop ly
thuygt dua trén céc tai ligu gém nghién ciru trong va ngoai nudc ca
lien quan tdi quén trj logistic (Logistic management) trong xay dung
tién ché (offsite construction). Bai béo st dung phuong phap nghién
ciru dinh legng phan tich the bac (Analytic Hierarchy Process -
AHP) d& xac dinh mirc dd vu tién cia cac chign lroc va tir két qua
thu duge, nghién ciru xay dung 1a trinh &p dung céc chién lege dé
nang cao hiéu qud cia céng tac quan tri logistics tién ché trong
nganh Xay dung Viet Nam.

Tir khoa: Quan tri logistic; xay dung tién ché: chién lege; AHP; Viet
Nam.

ABSTRACT

This article uses the research method of analyzing and synthesizing
theory based on documents including domestic and foreign
research related to |ogistics management in offsite construction.
This article also uses the quantitative research method of
analytical hierarchy (Analytic Hierarchy Process - AHP) to
determine the priority of strategies and from the results obtained,
research and develop a roadmap for applying strategies to improve
the efficiency of prefabricated |ogistics management in the
Vietnamese construction industry.

Keywords: Logistic management; offsite construction; strategy:

AHP: Vietnam.

1. GIGI THIEU

Phuong phép thi cong hién dai (MMC - Modern Methods of
Construction) dé cap dén viéc téi uu hda quy trinh clia tat ca cac tién
trinh xay dung, nham tao ra cac sdn phadm t6t hon va lau dai hon.
Muc tiéu cia MMC la nang cao hiéu qua kinh doanh, chat lugng, su
hai long ctia khich hang (Cha dau tu), ciing nhu gitp san pham xay
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dung tré nén than thién véi méi trudng, bén viting va c6 thé du doan
dugc. Xay dung tién ché (offsite construction) la moét phan ciia MMC.
Bang cach san xuat va lap rap trudc cac bé phan, mé-dun hoac cau
kién (tién ché ngoai cong trudng - offsite construction) truéc khi lap
dat chang trén cdng trudng (onsite construction), xay dung tién ché
lam tdng dang ké gia tri cia mét san pham hoan chinh. Xay dung
tién ché khéng con xa la & Viét Nam dac biét trong thi cong cong
trinh ngdm (Coc bé tong duc sdn), céng trinh cong nghiép (cot, dam,
san, cau thang bé téng c6t thép duc san; cot thép, vi kéo thép tién
ché); céng trinh giao thong (dam ciu bé téng cét thép duc sén),
céng trinh ha tang ky thuat (6ng céng, hé ga)...

Vai tro cla Logistics trong dy an dau tu xay dung céng trinh
théng thudng cé y nghia vo cung quan trong téi su thanh céng cua
du &n. Nguyén nhan la do nhiing ddc diém riéng cé clia san pham
xay dung nhu: tinh don chiéc, thi cong theo thiét ké clia cong trinh
va gan vdi dia diém xay dung cu thé. Do d6, quan tri logistics c6 tam
quan trong vo cling 16n trong hoat ddng san xuat clia nha thau xay
dung, d@m bao cung cap vat liéu vai s6 lugng day du, chinh xac, chat
lugng dap Ung yéu cau cla thi cong vai chi phi thap va dung thoi
diém yéu cau [2]. Trong du an dau tu xay dung c6 st dung xay dung
tién ché, quan tri logistics lai cang quan trong, két néi gitra san xuat
cdu kién tai cac nha may va thi cong lap dat trén céng truong (hinh
1). Do dé, logistics anh hudng I6n hon t6i tién d6, chat lugng, chi phi
va hiéu qua dy an.

"
Teme .?: .?: l*ﬁ#}“
i_'_J !' I l'

Hinh 1. Vai tr0 cla Logistics trong chudi cung (ing xdy dung tién ché (Nghién ciu rit
ratu[1])

2. PHUONG PHAP NGHIEN CUU

Dé xac dinh dau la chién lugc can uu tién trong ngén han, dau
la chién lugc c6 thé phat trién trong dai han, dé tai ap dung phuang
phap ra quyét dinh da muc tiéu. Trong nghién ctu nay, danh gia cac
chién lugc dugc xac dinh bang phuong phap AHP. Phuong phéap
AHP (Analytic hierarchy process) la mét trong s6 nhiing ky thuat ra
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quyét dinh dugc ap dung khi lua chon phuong an theo nhiéu tiéu
chi, va cac tiéu chi nay it nhiéu xung d6t véi nhau. AHP ¢6 nhiéu uu
diém so vdi cac phuong phép ra quyét dinh da muc tiéu khac. Trong
khi nhiéu phuong phap khac gép trd ngai trong viéc xac dinh muic
d6 quan trong clia ting tiéu chi thi AHP xay dung van dé thanh mot
cdu tric phan cap, muc dd quan trong ctia méi yéu té c6 thi bac rd
rang, dé diéu chinh phu hgp vai van dé nghién cudu. Vi vay AHP dugc
ap dung tuang ddi phé bién trong nganh Xay dung trén thé gidi [3],
cling nhu & Viét Nam véi mau khao sat khong qué 16n [2, 4]. AHP la
mot trong nhiing phuong phap ra quyét dinh da muc tiéu duoc dé
xudt bai Thomas L.Saaty - mét nha toan hoc ngudi géc Irdc vao nam
1980. AHP la mot phuong phép dinh lugng, dung dé sip xép cac
phuong én dugc dé xuat va chon mét phuong an thda mén cac tiéu
chi cho trudc. AHP c6 thé giup lua chon mét phuang an tét nhat
théa man céc tiéu chi clia ngudi ra quyét dinh dua trén co sé so sanh
céc cap phuong an va moét co ché tinh toan cu thé [2, 4]. Mot cach
téng quat, phuang phap AHP la mét phuang phap luan c6 thé dugc
st dung dé nghién clu va gii quyét cdc nhém van dé phic tap, c6
tdm quan trong khac biét thong qua danh gia tuong quang. San
pham cudi cuing cta AHP la phuong an lua chon véi tha tu uu tién
clia cac tiéu chi (chién lugc) khac nhau.

Cac tién dé phuang phap AHP dugc xay dung trén bao gom:

- Tién d@é 1: So sanh thuan nghich: su so sanh, danh gia cla
nhing ngudi ra quyét dinh phai bao dam diéu kién thuan nghich.
Néu A quan trong hon B x |an thi B quan trong hon A 1/x lan;

- Tién dé 2: Tinh d6ng nhat: viéc danh gia clia nhirg ngudi ra
quyét dinh phai dua trén moét thang do ¢6 dinh va c6 gidi han;

- Tién dé 3: Tinh doc 1ap: khi nhiing ngudi ra quyét dinh xem xét
mot chi tiéu nao dd, né dugc coi la doc lap so véi cac chi tiéu khac.

- Tién dé 4: cau truc clia cay phan tich phai tron ven dé dé dang
ra quyét dinh. Gia st ta c6 mét van dé can ra quyét dinh (goi la muc
tiéu), phai dua trén nhiéu tiéu chi vé chién lugc (Chién lugc S1, Chién
lugc S2, ..., Chién lugc Sn). Cac phuong én c6 thé dua vao so sanh
1a PA1, PA2, ... PAm. Cic van dé cla bai toan dugc mé hinh héa &

Hinh 2
[ Muctigu
—— — .~'/- T —
Chién luge Chién lugc Chién lugc
sl 52 Sn
— N ———

. —— — ~._

= — —= ——
Phugngan Phudng an Phuragng an
1 2 m

Hinh 2. So d6 m ta bai toan phan tich thd bac AHP

3. TRINH TU NGHIEN CUU

Nghién ctiu dugc tién hanh qua cac budc nhu sau:

Budc 1: Xac dinh cac chién lugc (Bao gém tham khao cac nghién
cliu trudc day, chon loc nhimng chién lugc phi hgp véi béi canh Viét
Nam, tham van y kién chuyén gia dé chon loc chién lugc).

Budc 2: Tién hanh khao sat va tinh toan két qua

(Budc 2.1) Xac dinh muc d6 uu tién cho céac chién lugc. Vi n=6
chién lugc nhu thé hién trong Bang 1, ta thuc hién lap ma tran vuéng
cdp 6x6. Sau dé, ta tién hanh thuc hién viéc so sanh céac chién lugc
theo tling cdp va dién gia tri muc dé uu tién cla cac chién lugc vao
bang (cac gia tri ay, vdi i chay theo hang, j chay theo cét). Cac muic do
uu tién theo cap cuta cac chién lugc dugc tra ctru tir Bang 1, c6 cac gia
tri nguyén duong tir 1 dén 9 hoac nghich dao clia cac s6 nay.

Gia st mét nhém goém n chién lugc can so sanh, két qua so sanh
cdp gilta cac chién lugc trong nhom lap thanh ma tran vuéng cap

nxn, dugc goi la ma tran doi xting vai cac phan tar ai=1/a;i (ij=1,n);
aij=1 khi i=j. Cac phan tl ai; la gia tri trung binh céng cla cac két
qua danh gia clia cac chuyén gia. C6 thé thdy ma tran trén nghich
dao dé6i xing theo dudng chéo tur trai qua phai.

Bang 1. Muc d6 uu tién va tri s6 danh gia theo phuong phap AHP

Muc dé uu tién Tri s6 danh gia

Uu tién bdng nhau 1

Uu tién bang nhau cho dén viia phai

Uu tién vira phai

Uu tién vira phai cho dén hoi uu tién

Hoi uu tién hon

Hoi uu tién hon cho dén rat uu tién

Rat uu tién

(NN |WIN

Rat uu tién cho dén v6 cung uu tién

V6 cung uu tién 9

Luu y rang ta phai ghi hai gia tri mic dé uu tién cho mbi cap
chién lugc tuy thudc vao viéc ta xem xét gia tri nao trudc. Gia su
chién lugc S1 c6 muic dé uu tién bang 1/3 chién lugce S3, khi dy chién
lugc S3 sé c6 muic d6 uu tién bang 3 lan chién lugc S1. Ta ghi vao
dong tuong Uing vaéi S1 va cdt S3 gid tri 1/3, dong tuong Uing S3 va
c6t S1 gid tri 3 nhu trong Bang 2.

Bang 2. Vi du vé ghi chép danh gia “Muc d6 uu tién clia cac chién
lugc” theo y kién danh gia clia cac chuyén gia

Chién lugc S1 S2 S3 S4 S5 S6

S1 1 1/3

S2 1

S3 3 1

S4 1

S5 1

S6 1

(Budc 2.2) Tinh toédn trong s6 cho cac chién lugc:

Sau khi lap xong ma tran trén, ngudi danh gia sé tién hanh tinh
toan trong s6 cho cac chién lugc bang cach cdng téng céac gia tri clia
ma tran theo cét, sau dé 1y tiing gia tri cia ma tran chia cho s6 téng
cla ¢t tuong Uing, gia tri thu dugc dugc thay vao chd gia tri dugc
tinh toan. Trong s6 ctia mdi chién lugc S1, 52, S3, ... S6 tuong Ung
sé bang binh quan cac gia tri theo tiing hang ngang. Két qua la ta
c6 MmOt ma tran 1 cdt 6 hang. TU ma tran, tinh cac thanh phan cuda
ma tran véc-ta rieng W = (W) g, trong do:

TU ma tranW, tinh gia tri thanh phan vec-to trong s6 wj theo
cong thicsau: W = (W;) trong d6:

Xiq Wi
W, ==L voini=123456 ;n=6
aij ..
Wi = =g 1 i,j=1,2345,6
i=1 Aij

(Budc 2.3) Xac dinh ty s6 nhat quan CR

Uu diém cla phuang phap phan tich thd bac AHP chinh la viéc
st dung ty s6 nhat quan dé kiémtra su nhat quan trong cach danh
gia cla chuyén gia, ddm bao tinh khoa hoc trong danh gia. Ty s6
nhat quén (consistency ratio - CR) dugc xac dinh nhu sau:

CR = CI
" RI o
trong d6: Cl (consistance index) la chi s6 nhat quan:
cr =222 ygin=6

VGi Aypqy la gid tririéng clia ma tran so sanh (eigenvalue), dugc tinh
nhu'sau: Ay = XF(w; X Xjoy ai;); véizi=1,2,3,4,5,6; n=6

RI (random index) la chi s& ngau nhién. Rl dugc xac dinh tir bang
s6 cho sdn (xem Bang 3 - bang nay chi trinh bay gia tri Rl cho t6i da
10 tiéu chi).
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Bang 3. Chi s6 ngau nhién ting véi s tiéu chi lua chon dugc xem xét
n 1 2 3 4 5 6 7 8 9 10

R O 0O 058 09 112 124 132 141 145 149

Trong moi trudng hgp, CR can khéng I6n hon 10%. Véi cac ma
tran kich thudc 3x3, CR can khéng 16n hon 5%, va gia tri tuong Ung
cho ma tran kich thudc 4x4 la 9%. Néu CR I6n han cac muc vira dé
cap, chiing té c6 su khéng nhat quan trong danh gia cia chuyén gia
va can phai danh gia va tinh toan lai. Néu CR <10% thi két qua xép
hang chién lugc théng qua trong s6 W & (budc 2.2) dugc chap nhan.

4. TONG QUAN CAC NGHIEN CUU €O LIEN QUAN TOI CHIEN
LUQC QUAN TRI LOGISTICS TIEN CHE

Quan tri logistics trong xay dung tién ché da thu hat dugc su
quan tam nghién ctiu cia nhiéu nha khoa hoc trén thé gidi do tam
quan trong ctia né doi véi hiéu qua kinh té€ xa hoi va moi truéng
trong nganh Xay dung néi chung va xay dung tich hgp tién ché noi
riéng. Trong nhitng nam gan day, vdi su tién bd cla khoa hoc ky
thuat va cong nghé, cac nghién ctiu vé logistics trong xdy dung tién
ché chu yéu tap trung tim ki€m cac nhan t6 chinh anh hudng téi
hoat déng logistics [5-17] hay cac rao can chinh kim ham hiéu qua
clia hoat dong logistics trong xay dung tién ché [16], tir d6 tim kiém
cac giai phap quan tri logistics nham thao g& cac rao can doé. Xay
dung tién ché giup gidm thiéu thai gian thi cong trén céng trudng
tu dé rdat ngan tién do thi cong, nang cao chat lugng cong trinh
théng qua viéc kiém soat chat lugng dau vao, nang cao nang suat
nganh Xay dung. Tuy vay, trong nhiéu trudng hgp, chi phi logistics
I6n va ri ro tiém &n trong qué trinh béc x&p, van chuyén, luu kho
bai da khién cho hiéu qua ctia du an khong nhu ky vong dat ra. Van
dé t6i uu quan tri logistics can dat biét quan tdm hon & cac du an cé
nguén von han hep, nang sudt clia nha may ché tao thap, kinh
nghiép quan ly chua tot va cac dy an & vi tri déng duc, dién tich cong

trudng xay dung bi gidi han cho viéc luu trit cdu kién duc san trén
céng trudng [11, 17, 21].

Cac nha nghién cuu trén thé gidi da chiing minh réng, dé giai
quyét ton tai néu trén, can nang cao hiéu qua clia quan tri logistics
thong qua mét loat cac chién lugc vé cong nghé [23, 33-39], quy
dinh phap luat c6 lién quan [10, 20-22, 40], phat trién ha ting
logistics [22], hoat dong logistics dinh huéng phat trién bén viing
[8, 22], xay dung cd s& dit liéu cua logistics tién ché [40-43], va nang
cao nang luc va ky nang xay dung tién ché cho cac bén hiu quan
[44, 45]. Tuy nhién, cac chién lugc néu trén dugc lua chon véi muc
d6 uu tién khac nhau cho méi qudc gia cling nhu nén kinh té. Do
do, bai bao tap trung nghién ctu lam ré cac chién lugc két hgp véi
&p dung phuong phéap nghién ctiu AHP dé xac dinh céac chién lugc
can uu tién dau tu trong ngan han va cac chién lugc dai han. Trudc
tinh hinh canh tranh hét stic khéc liét trong thi trudng xay dung,
viéc nghién cuu, tim kiém giai phap chién lugc dé nang cao hiéu qua
clia hoat dong logistics la hét stic can thiét déi véi mébi nha thau, dac
biét 1a nha thau ap dung xay dung tién ché. Bang 4 dudi day téng
hagp cac gidi phap chién lugc tiém nang dé hoan thién céng tac quan
tri logistics ctia nha thau xay dung trong xay dung tién ché.

Van dé can datra la cac chién lugc néu trén khong thé thuc hién
déng thaoi, nhiéu chién lugc & tdm vi md (Chién lugc S2 hay S3);
nhiéu chién lugc & tam vi mo6 (Chién lugc S1, S4, S5, S6) lién quan
truc ti€p tdi nha thau. Lua chon thi tu uu tién clia cac chién lugc dé
xay dung 16 trinh thuc hién chién lugc c6 lién quan dén bai toan ra
quyét dinh da tiéu chi (Multil criteria decision making - MCDM).
Trong d6, phuong phap AHP la mét trong cac phuong phap dinh
lugng co cdu tric va phan tich cac quyét dinh phtc tap, gidp cho
cac bén hiru quan dua ra quyét dinh tét hon [2]. Nghién ctu nay sé
xac dinh céac chién lugc quan trong nhat trong quan tri logistic tién
ché va van dung phuang phap AHP dé gitp cac bén hiu quan lua
chon chién lugc phu hgp d€ nang cao hiéu qua logistics xay dung
tién ché.

Bang 4. Téng hop cac giai phap chién lugc tiém nang d€ hoan thién cong tac quan tri logistics cla nha thau xay dung trong xay dung

tién ché
STT | Kyhiéu | Chién lugc M t& chién lugc Nghién
cliu
Néng cao nang luc va kj nang Nang cao ning luc ciia cdc bén hitu quan trong van chuyén va quan tri logistics, trung chuyén, giao hang ding lic | [18, 19]
1 S1 xdy dung tién ché cho céc bén can (Just-in-time)
hiiu quan
Chudn héa céc hoat dong Trién khai Quy trinh thao tac chuan (Standard Operating Procedure - SOPs) cho hoat ddng logistics va chuan héa quy | [12, 20]
2 S2 logistics dinh hudng phét trién trinh. Trién khai hé thdng quan Iy logistics tich hap. Sit dung phuang tién van tai va phan phdi than thién véi moi
bén viing trudng, st dung nhién liéu tai ché, gidm phat thai cta logistics.
Ap dung cong nghé tién tién Tan dung cac cdng ngh tién tién nhu BIM, bén sao s&, md phong, Al, loTs... dé gidm thiéu sai khac gita thiét ké - thi | [21-28]
3 S3 ¢dng, riit ngan thai gian va chi phi van chuyén, tra cu théng tin thai gian thuc cia van chuyén, t6i uu héa thiét bi
dp dat va kho bai tam cho cdu kién/bg phan tién ché trén cong trutng.
4 s Hoan thién quy dinh phép luat Hoan thién céc quy dinh lién quan tdi van ti va giao thong déi vdi xe tai 6n, Quy dinh kiém tra xuyén bién giéi, Tha | [15-17,
¢6 lién quan tuc hai quan va thué tiéu thu dac biét, va cac yéu cau phap ly. 20, 29]
5 55 Dau tuvao ha tényg logistics cho | Dau tu xdy dung cac © s ha tang Qhuc vu chg hpat dong Iogis‘tics xéy dung tién ché phu kho tam, don VI stia chifa, | [20]
xdy dung tién ché ¢Ong nhan va cac ha tang van chuyén thay thé gan nha mdy tién ché va doc theo tuyén dudng van chuyén.
Xay dung co'sé dif liéu cla Xay dung co s dit liéu cda logistics tién ché cung cdp cac thdng tin lién quan téi don vi van chuyén, phuong thiicvan | [29-32]
6 56 logistics tién ché chuyén, miic tiéu thy nhién ligu va phat thai, chi phi, tién do, loai cau kién... phuc vu Iap tién do va danh gia hiéu
qua kinh té - méi trudng - xa hoi.
5. KET QUA NGHIEN cUU hién dai MMC, xay dung tién ché va quan trj logistics trong nganh

5.1. Buéc 1: Xdc dinh cdc chién lugc

Cac chién lugc tiém nang S1, S2, S3, S4, S5, S6 da dugc xac dinh
tur cac nghién ctru ¢ lién quan & bang 4 dugc tham véan véi 3 chuyén
gia nghién cdu la gido su va pho gido su trong linh vuc xay dung
(Kién truc, Vat liéu, Quan ly xay dung); véi 10 nam hoat déng trong
linh vuc xay dung tré 1én, c6 hiéu biét cao vé phuong phap thi cong
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Xay dung. K&t qua tham van cho thay, tat ca 6 chién lugc néu trén la
phu hgp dé giai quyét cac van dé ma quan tri logistics dang phai ddi
mat trong nganh Xay dung Viét Nam. K&t qua, ca 6 chién lugc dugc
git lai dé khéo sat & budc 2.

5.2. Bu'éc 2: Tién hanh khdo sdt va tinh todn két qua

a. Budc 2.1: Xac dinh muc d6 uu tién cho céc chién lugc
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Nhom chuyén gia khdo sat gém 12 chuyén gia tién hanh danh
gia bo chién lugc dén tir cac bén hiiu quan trong nganh Xay dung
Viét Nam, 2 chuyén gia thuéc nhom chd dau tu xay dung céng trinh,
4 chuyén gia thuéc nhom tu van dau tu xay dung cong trinh, 4
chuyén gia thuéc nhém nha thau thi céng xay dung céng trinh, va
2 chuyén gia thuéc nhém co quan quan ly nha nudc trong linh vuc
dau tu xay dung. D€ dam bao dé tin cay, cac chuyén gia déu c6 tu
10 nam kinh nghiém trong linh vuc xay dung, véi trinh d6 tu thac sy
trd |1én, cac chuyén gia déu c6 hiéu biét tuong ddi rd vé xay dung
tién ché va quan tri logistics trong nganh Xay dung. Phong van danh
gia dugc ti€n hanh tryc ti€p trong thang 12/2024, thang 01/2025 va
dau thang 02/2025.

Bang 5. Mtic d6 uu tién cla cac chién lugc theo y kién danh gia
clia 12 chuyén gia tham gia danh gia

Sau khi nhan dugc két qua tir nhom chuyén gia khao sat, budc
ti€p theo la xay dung ma tran. V&i méi danh gia ciia ngudi khao sat,
01 ma tran vuéng n x n dugc thiét 13p, trong dé n la sé bién quan
sat. S6 luong ma trdn bang s6 ngudi tham gia khao sat. Trong
nghién ctu nay, s6 bién quan sat la 6 chién lugc, do dé n=6.C6 12
chuyén gia tham gia khéo sat, cac phan tu aij la gia trj trung binh
cdng cla cac két qua danh gia ctia 12 chuyén gia (Bang 5).

b. Budc 2.2. Tinh toan trong sé cho cac chién lugc

Bang 6. K&t qua tinh toan trong s6 cac chién lugc

Chién | o1 1s2 |s3 |sa |s5 |se | TON9 | Xép
lugc sO hang
S1 0,10 (0,14 |0,10 |0,08 |0,09 |0,10 [0,1012 5,00
S2 0,07 (0,09 |0,11 |0,07 |0,09 [0,172 [0,0914 |6,00
S3 0,27 (0,24 0,26 |0,18 |0,28 |0,32 [0,2575 1,00
S4 0,18 (0,19 |0,21 |0,14 |0,08 |0,13 |0,1546 |4,00
S5 0,17 (0,17 |0,15 |0,28 |0,16 |0,11 [0,1757 3,00
S6 0,21 (0,17 |0,18 |0,24 |0,31 |0,22 [0,2195 2,00

Chién lugc | S1 S2 S3 S4 S5 S6

S1 1,000 | 1,482 | 0,365 | 0,543 | 0,567 | 0,482
S2 0,675 | 1,000 | 0,403 | 0,508 | 0,544 | 0,565
S3 2,737 | 2479 | 1,000 | 1,253 | 1,753 | 1,477
5S4 1,843 | 1,967 | 0,798 | 1,000 | 0,502 | 0,584
S5 1,763 | 1,839 | 0,571 | 1,991 | 1,000 | 0,520
S6 2,073 | 1,770 | 0,677 | 1,711 | 1,923 | 1,000

Bang 7. Két qua tinh toédn ty s6 nhat quan CR

c. Budc 2.3: Xac dinh ty s6 nhat quan CR
K&t qua tinh toan & bang 7 cho thay CR = 0,02606<0.1. Vay két
qua tinh toadn & budc 2.2 dugc chap nhan.

Chién S 52 3 <4 S5 6 Weighted sum TEQng Consistency Lamda al Rl R
lugc value sO vector max

S1 0,10 | 0,14 | 0,09 | 0,08 | 0,10 | 0,11 | 0,620 0,101 6,127

S2 0,07 | 0,09 | 0,10 | 0,08 | 0,10 | 0,12 | 0,562 0,091 6,144

S3 028 | 0,23 | 0,26 | 0,19 | 0,31 | 0,32 | 1,587 0,258 6,163

S4 0,19 | 0,18 | 0,21 | 0,15 | 0,09 | 0,13 | 0,943 0,155 6,101 6,163 0,033 1 1,250 | 0,02606
S5 018 | 0,17 | 0,15 | 0,31 | 0,18 | 0,11 | 1,091 0,176 6,210

S6 0,21 | 0,16 | 0,17 | 0,26 | 0,34 | 0,22 | 1,368 0,219 6,232

5.3. Két ludin vé cdc chién lugc cho quan tri logistics tién ché

Két qua phan tich cho thdy muc d6 uu tién cla cac chién lugc
nhu sau: Chién Iugc S3 - “Ap dung cdng nghé tién tién” 1a chién luoc
duoc danh gia |a can uu tién trién khai dau tién, xép thu 2 |a chién
lugc S6 - “Xay dung cd s& dir liéu cua logistics tién ché”, theo sau do
la chién lugc S5- “Dau tu vao ha tang logistics cho xay dung tién
ché”. Chién lugc S4 -“ Hoan thién quy dinh phap luat c6 lién quan”
x€p thir 4, theo sau dé la chién lugc S1- “Nang cao nang luc va ky
nang xay dung tién ché cho cac bén hiiu quan” va xép cudi cung la
chién lugc S2 “Chuan héa cac hoat déng logistics dinh huéng phat
trién bén viing”.

Tu két qua khdo sat va phan tich trén cho thdy, dé nang cao hiéu
qua quan tri logistics xay dung tién ché tai Viét Nam, can uu tién
nghién ctiu dp dung cac cong nghé tién ti€n dé nang cao hiéu qua
logistics nhu céng nghé BIM [21, 33], mé phong [22], ban sao s6 [26]
hoac tri thdng minh nhan tao [27]. Nhitng cong nghé néu trén dugc
chiing minh 13 hiéu qua nham gidm bét dang ké anh hudng clia cac
nhan t6 téi hoat dong logistics tién ché [21-28]. Chién lugc nay la
hoan toan phu hgp véi chién luge chuyén déi s6 trong nganh Xay
dung cling nhu dinh hudng céng nghiép 4.0 cla dat nudc noi
chung va nganh logistics noi riéng. Tiép theo d6, viéc xay dung co
s& dir liéu cho logistics tién ché dé€ cung cdp cac thong tin lién quan
t&i don vi van chuyén, phuang thic van chuyén, mic tiéu thu nhién
liéu va phat thai, chi phi, tién d6, loai cau kién... phuc vu lap tién do
va danh gia hiéu qua kinh té€ - méi trudng - xa hoi la vo cung quan
trong dé hé trg nha thau xay dung quan tri hoat dong logistics clia
minh hiéu qua. Bén canh d06, co sa dit liéu nay clng gitp ho lap tién
dd thi cong - cung Ung - du trit cau kién tién ché noi chung va vat

lieu thiét bi xay dung ndi riéng chinh xac va hiéu qua nhat [29-32].

Tuy nhién, bén canh céng nghé va di liéu phan mém, ha tang
phan cuiing - cac co sé ha tang phuc vu cho hoat dong logistics xay
dung tién ché nhu kho tam, don vi stta chita, cdng nhan va cac ha
tang van chuyén thay thé gan nha may tién ché va doc theo tuyén
dudng van chuyén 1a t8i quan trong dé hé trg logistics tién ché [20].

Chién lugc “ Hoan thién quy dinh phap luat co lién quan” xép
thi 4 trong bdi canh quan tri logistics tién ché & Viét Nam la hoan
toan phu hgp. Cac quy dinh lién quan t&i hoat dong logistics néi
chung, va quy dinh riéng cho logistics tién ché & & Viét Nam da
tuong d6i hoan thién va ddy da dé€ phuc vu cho viéc quén tri
logistics tién ché& hiéu qua. Tuy nhién, trong bdi canh phat trién bén
viing, van can c6 nhimng chinh sach hé trg cho logistics tién ché dé
gidm bt chi philogistics, thuc ddy cac du an ap dung cong nghé thi
coéng hién dai d€ hudng téi muc tiéu gidm phat thai carbon va phat
trién bén viing nganh Xay dung.

Trong hoat déng logistics, nang cao nang luc va ky nang xay
dung tién ché cho cac bén hitu quan 1a mét yéu té can thiét nhung
chua cap béch theo y kién ctia cac chuyén gia. Nguyén nhan la do
hoat dong quan tri logistics cho xay dung tién ché tai Viét Nam dugc
thuc hién chi yéu béi cac don vi c6 chuyén mon xay dung (béc [én
phuong tién tai nha may hodc béc xuén tai cong trudng véi su giam
sat clia can b ky thuat, chi sir dung 1 phuang tién van chuyén nén
khéng c6 quy trinh béc d& trung gian; hoat déng luu kho bai tai nha
may va céng trudng déu do can bé ky thuat quan ly. Dau vay, vdi
nhing cong nghé thi céng hién dai MMC ngay cang phat trién, nang
cao nang luc cho céac bén van la moét chién luge dai han cho nganh
Xay dung Viét Nam.
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Dau vay, “Chuan hoa cac hoat dong logistics dinh hudng phat
trién bén viing” 1a chién lugc phu hgp vai chién lugc phat trién bén
viing va phat thai rong bang 0 lai xép cudi cung trong danh gia cda
cac chuyén gia, cho thady cac yéu cau vé giam phat thai trong hoat
dong logistics con chua cdp bach. Chién lugc nay co lién quan nhat
dinh véi chién lugc hoan thién co ché chinh sach, cho thdy nganh
Xay dung néi riéng va Chinh phti Viét Nam néi chung can cu thé hoa
hon nita cac dinh huéng phat trién bén ving va phat thai rong béng
0trong tiing linh vuc, tiing nganh nghé dé ddm bao muc tiéu chung
cla qudc gia téi 2050.

6. KET LUAN

Hoat déng logistics dong vai tro hét stic quan trong, quyét dinh
khong nho tai chi phi, tién d6 va chat lugng clia dy an xay dung co6
yéu t6 thi cong tién ché. Hoan thién céng tac quan tri logistics xay
dung tién ché sé gép phan téi uu chi phi, tién dé va nang cao chat
lugng cho thi cong hién dai trong nganh Xay dung Viét Nam.

S dung phuong phap nghién ctu dinh lugng AHP dé nghién
ctu cho thay: Chién lugc S3 - “Ap dung cong nghé tién tién” la chién
lugc dugc danh gia la can uu tién trién khai dau tién, xép thu 2 13
chién lugc S6 - “Xay dung co s& dit liéu cla logistics tién ché”, theo
sau d6 la chién lugc S5- “Dau tu vao ha tang logistics cho xay dung
tién ché”. Chién lugc S4 -“ Hoan thién quy dinh phap luat c6 lién
quan” xép thu 4, theo sau d6 la chién lugc S1- “Nang cao nang luc
va ky nang xay dung tién ché cho cac bén hiru quan” va xép cudi
cung la chién lugc S2 “Chudn hoéa cac hoat dong logistics dinh
huéng phét trién bén viing”. K&t qua nghién cliu néu trén la co s&
khoa hoc quan trong dé xem xét va xay dung cac chién lugc ngdn
han, trung han, dai han nham hoan thién céng tac quan tri logistics
tién ché&, nang cao hiéu qua va thuc ddy thuc hanh céc gidi phap thi
cdng tién ché noi riéng va phuong thuc thi cdng hién dai MMC trong
nganh Xay dung Viét Nam trong tuong lai.

L&i cdm on

Nghién ctu nay dugc tai trg béi Truong Pai hoc Xay dung Ha
Noi (HUCE) trong dé tai ma sé 32 -2024/KHXD. Xin cdm on Truéng
Pai hoc Xay dung Ha Néi da hé trg chi phi va co s& vat chat cho
nghién ctu nay.
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TGM TAT

Vi cudmg dd va da bén vuret trgi hon rét nhigu so v bé tang thang thutng,
be tdng siéu tinh nang cao (UHPC) dugc coi nhu [ mat loai vét liu tiém
nang dé ché tao cac tng mang dac s&n nhdi bé tang thudmg (NSC) vao bén
trong va tao ra duge mat loai cat lien hop mdi (UHPC-NSC). Céc dng mdng
diic sén bing UHPC vai tinh toan ven cao cd the thay the nhing dng mang
truyén théing khéc trong cat lién hop nhu 6ng thép, dng béng soi polymer
(FRP) dugc boc ngoai va cd tac dung kiém ché ni hang |6i bé ting thutng
ben trong. Nhiéu nghién ciru hon nira dé loai cat lien hop mdi UHPC-NSC
duoe &p dung trong thyc t€ 13 rét can thigt. Do da, bai béo nay trinh bay mat
vain dé lien quan dén ma phang phén i hitu han (FEM) cat tran lién hop be
tong thuimg nhdi éng mong dic sén bing be tong siéu tinh néng cao dusi
tac dung clia lyc nén doc truc trén |6i bé tong thueng. Ma hinh FEM dunc xay
dung trong phan mém ABAQUS dé kiém chimg mat sa ket qué thi nghiem
thu thap duoe. Ma hinh tng xir vat liéu cho |ai bé tong thutng bi kiém ché nd
haing va dng mang UHPC duoc dé xudt dé ma phang chinh xéc tng xir cla
hai loai vét lieu. M hinh FEM duor thigt lap trong nghién ciu nay cho ket qua
chinh xéc khi so sénh dang pha hoai, duimg cong lyc - bign dang, va tai trong
curc han v cac két qua thi nghigm trudc day.

Tir khaa: Cat lign hpp; NSC; UHPC; phén tir hiru han; ABAQUS; lyc

nén doc truc.

ABSTRACT

Due to superior strength and durability compared to the
conventional concrete, Ultra-high performance concrete (UHPC)
was considered as a potential material to produce prefabricated
tube for filling normal strength concrete (NSC) to create a novel
composite columns (UHPC-NSC). The prefabricated UHPC tube
with high integrity can replace conventional tube such as steel
tube, fiber reinforced polymer (FRP) tube to confined the NSC
core. There is a need to study on UHPC-NSC columns to
accelerate the practical application. Therefore, this paper deals
with finite element model (FEM) investigation of UHPC-NSC
circular columns made of NSC filled in prefabricated UHPC tube
subjected to axial compression on only NSC core. The FEM was
built using ABAQUS software to validate some collected test
results. The material models for confined NSC and UHPC jacket
were proposed to simulate the behavior of two materials. The FEM
gave a good agreement when comparing with the previous test
results in the predictions of failure pattern, load-strain curves,
and ultimate |oad.

Keywords: composite columns, NSC, UHPC, FEM, ABAQUS. axial

compressiaon.

1.DAT VAN PE

Bé tong siéu tinh nang cao (Ultra-high performance concrete -
UHPC), dac biét vai viéc stir dung cét sgi phan tan bén trong (Ultra-
high performance fiber reinforced concrete - UHPFRC) la loai vat liéu
tién tién co cudng dd va dd bén vuot trdi hon rat nhiéu so véi bé
téng truyén théng nhu bé téng thudng (normal strength concrete -
NSC) hodc bé tong cuong do cao (high strength concrete - HSC) [1-
3]. UHPC c6 cudng d6 chiu nén rat cao I6n hon 120 MPa va cusng do
chiu kéo tryc ti€p I6n hon 5 MPa [2]. Do d6 UHPC dugc coi nhu mét
loai vat liéu tiém nang co thé sir dung trong viéc ché tao cac éng
mong duc san thay thé cho 6ng thép, 6ng sgi polymer (fiber

reinforced polymer), 8ng uPVC (unplasticized polyvinyl clorua) dé thi
céng bé tong cét thép thudng bén trong va tao nén mot loai cot lién
hop (UHPC-NSC) c6 kha nang chiu tai cao, chiu dé bén t6t, va c6 do
déo dai cao. Lép vé boc UHPC bén ngoai cét lién hgp nay cé chic
nang bao vé va kiém ché nd héng cho 16i bé tdng thudng bén trong,
tur do lam tang cuong dé va do déo dai cla cot lién hgp [4]. Bén canh
su' lam viéc nhu co ché chiu luc clia cot 8ng thép hodc 6ng FRP nhoi
bé tong, nhiéu uu diém khi UHPC dugc ché tao thanh 6ng duc sén
dé dé bé téng thudng vao trong nhu sau: (1) han ché su pha vé va
nut cta lGp bé téng bao vé; (2) 16p bao vé cé dé bén cho cot bé tong
c6t thép (BTCT) dudi tac dong cla cac diéu kién moi trudng khac
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nhau, chéng xam nhap, va chéng an mon; (3) giam chi phi theo vong
doi clia cot BTCT bdi do bén theo thdi gian cuc ky tot cla I6p vo
UHPC; (4) kha nang chiu Itfa va chiu nhiét d6 cao ctia UHPC véi su st
dung cét sgi. Ngoai ra 6ng UHPC con c6 tac dung lam van khuén cé
dinh va khéng thao dé sau khi thi cong d6 bé téng. Diéu nay lam tiét
kiém chi phi va thai gian thi cong rat nhiéu. Hon nira, UHPC la bé
téng co6 kha nang tu chdy lan cao nén rat phu hgp vaéi viéc duc cac
6ng mong vdéi cac hinh dang khac nhau. Khi UHPC dugc st dung
nhu van khuén ¢6 dinh thi viéc tao tinh thdm my cho bé mat ngoai
van khuén nay rat thuan tién do UHPC cé tinh déng nhat vat liéu cao
nén bé mat ngoai sé min va tron. Hién nay, hudng nghién ctiu cot
lién hgp UHPC-NSC nhan dugc nhiéu su quan tdm ctia cong dong
khoa hoc va can nhiéu kiém ching thyc nghiém cing nhu mé
phéng hon nira d€ c6 ca sé (ing dung vao thuc té.

Caluk va cong su (2019) [5] da nghién ctu ting dung 6ng moéng
UHPC nhu mét van khuén dé thi cong bé téng c6t thép cla tru cau
vGi muc dich tang cudng kha nang chiu tai cla tru cau trong giai
doan s dung, thuan tién hon cho viéc thi cong, va giam chi phi van
khuoén. Cac cot lién hgp UHPC-NSC dugc thi nghiém chiu tac dong
clia tai doc truc khéng thay d&i va tai trong ngang thay d&i, nham
mo phéng dung su lam viéc clia tru cau thuc té. Cac tac gia chira
rang 6ng mong duc sdn UHPC da lam ting tai trong ngang, tang do
cuing, va khéng cé su pha vé dét ngét cta I6p bé tdng bén ngoai.
Ngoai ra bién dang cliing nhu ndng lugng phé hoai clia cét tang
nhiéu khi st dung 6ng mdéng UHPC. Wu va céng su (2018) [6] thuc
hién céc thi nghiém trén cét lién hop mat cat ngang hinh vudng bao
gém 16i bé tong thudng c6 cudng do nén 30 MPa va 6ng UHPFRC
day 20 mm véi cudng do nén lén dén 143.3 MPa, dudi tac dung cla
luc nén doc truc chi truyén 1én méi 16i bé tong NSC. V&t nat, d6 cing
ban dau, tai trong, chuyén vi cuc han, va kha nang hap thu nang
lugng thay d6i nhiéu vdi su thay d6i cac théng s6 thi nghiém cuta
cot. Ung xif clia cot lien hgp dugc cdi thién nhiéu khi ting ham
lugng thé tich sgi thép va ham lugng clia c6t dai vong. Xie va cong
su (2019) [7] thuc hién thi nghiém nén doc truc trén 18 cét bé tong
ngan dugc boc bdi I16p vé UHPC va md phéng phan ti hiu han 3D
trong phan mém ABAQUS dé kiém chimng lai thi nghiém. Cac tac gia
nay khéng dinh réng I6p vé UHPC lam ting tai trong nén va chuyén
vi cuc han cling nhu d6 déo dai clia cot lién hop. B6 gia tang nay bi
tdc dong chinh bdi bé day cda Iop bé tdng UHPC boc ngoai va tiét
dién mat cat ngang cda cét. Tian va cong su (2020) [8] thi nghiém cot
BTCT thudng NSC c6 cudng dé nén 32.4 MPa nhéi 6ng mong lam
bang UHPC véi cudng dé chiu nén 139.3 MPa. K&t qua nghién clu
thuc nghiém cho thay cét BTCT thudng c6 dac trung pha hoai béi su
pha v rong cla I6p bé tong bao vé, trong khi d6 cot nhéi 6ng UHPC
c6 dac trung pha hoai thong qua nhing vét nit nghiéng va mau thi
nghiém gitt nguyén hinh dang do su dinh bam t6t cta soi va via xi
mang clia UHPC. Ong UHPC cang day thi su pha hoai tré nén cang
déo, déng thai khd nang chiu tai va d6 clng cla cot tang lén.
Ronanki va Aelati (2022) [9] da thi nghiém céc ct tron va vudng bé
tong NSC boc bén ngoai I16p UHPC dudi tac dung cla lyc nén doc
truc [én 16i NSC, va tién hanh mé phéng trong phan mém ATENA-3D
dé kiém tra lai thi nghiém. Cac tac gid nay két luan rang cét tron ¢
hiéu Ung kiém ché né hong cla I1ép vo UHPC 1én 16i NSC hiéu qua
hon va do d6 lam stic chiu tai cta cét nhiéu hon so véi cot vudng.
Ngoai ra nhiing nghién ctru gan day [10-13] da cho nhiing két ludn
tuong tu nhu trén.

Nhin chung, hau hét cac nghién ctiu tap trung vao thuc nghiém
dé xac dinh dugc co ché lam viéc, cling nhu du doén stic chiu tai va
muc do cdi thién cuong do, dé déo dai clia cd6t UHPC-NSC so véi cot
BTCT thuong. Cac nghién ciu mé phéng st dung phuong phap
phan tir hru han con kha han ché. Do d6, bai bao nay tap trung vao
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viéc phat trién mé hinh phan td hiu han (finite element model -
FEM) st dung phan mém ABAQUS dé kiém chuing lai cac két qua thi
nghiém trong nghién ctu [7] va [9]. Cac ¢t lién hgp UHPC-NSC gém
16i NSC dugc nhéi trong ng duc sén bang UHPC dudi tac dung cua
luc nén dung tam lén 16i NSC dugc mé phdng. M6 hinh Ung xU vat
liéu ctia 16i NSC khi kiém ché n& héng bai I6p vo UHPC, va I6p vo
UHPC boc ngoai khong ¢é sai va 6 sgi gia cudng dugc dé xudt trong
mo hinh FEM. Két qua hinh dang pha hoai, dudng cong quan hé luc -
bién dang, va lyc téi han dat dugc trong mé hinh FEM dugc so sanh
vGi két qua thuc nghiém. Thong qua doé co ché lam viéc cla loai cot
lién hgp nay dugc thdo luan.

2. MO HINH FEM COT LIEN HOP UHPC-NSC

2.1. Théng sé c6t mé phéng

Cac mau thi nghiém trong nghién clu ctia Xie va cong su
(2019) [7], Ronanki va Aelati (2022) [9] duoc Iua chon dé st dung
cho viéc mé phdng kiém chiing. Cac cét lién hop c6 cdu tao gém
16i NSC bén trong va 6ng UHPC bén ngoai chiu tac dung cda luc
nén trén 16i NSC dé tao ra hiéu ung kiém ché ng héng 16n nhat.
Bang 1 mé ta cac thong s6 hinh hoc va vat liéu cla cac cot lién

hop:
Bang 1. Théng s6 mau thi nghiém thu thap dé mé phéng
Cudng Cudng
pung | o | chieu | MU | gp |
. X _ | day ; a0
Tic kinh chiu | caoldi I chiu 6n
Tén méu S| 6| nenlai | sC Uch nén Ungc
9 D | NSC | hu UHPC
tusec hukec
(mm) fonsc | (mm) (mm) feunrc (mm)
(MPa) (MPa)
PS_(3U1.5_01 76.2 18.15 203.2 38.1 144.8 | 203.2
PS_Q3U1.5_02 76.2 18.15 203.2 38.1 144.8 | 203.2
PS_(3U0.5_01 76.2 18.15 101.6 12.7 144.8 | 101.6
PS_(3U0.5_02 Bl 76.2 18.15 101.6 12.7 144.8 | 101.6
PS_C4U1.0_01 101.6 18.15 203.2 25.4 144.8 | 203.2
PS_C4U1.0_02 101.6 18.15 203.2 25.4 144.8 | 203.2
2-1 150 413 330 20 125 300
Q-2 [71 150 413 330 20 125 300
-3 150 413 330 20 125 300
2.2. Lua chon loai phan tt, chia luéi, diéu kién bién, va cach
gia tai

Hinh 1 mé td mot nda c6t UHPC-NSC dugc md phong trong
phan mém ABAQUS. Phan tl lap phuong khéi C3D8R gém 8 nut
véi ba bac tu do cho méi nat dugc st dung dé mé phdng 16i NSC
va 16p vé UHPC. Phan tir C3D8R la phan ti ddng tham s6 ham néi
suy toa dé trong hé toa do téng thé sang hé toa d6 tu nhién cla
phan t& va ham néi suy chuyén vi la déng nhat [14]. Kich thudc cla
phan t& dugc chon la D/20 véi D |a téng dudng kinh cta cét (c6 thé
ké dén bé day ctia 6ng UHPC) dé dam bao dod chinh xac cta két
qua va tiét kiem thai gian mo6 phong theo mét sé nghién cliu trusc
day vé su héi tu cta kich thudc phan tu. Viéc lua chon trén cho ra
trung binh cho méi c6t mé phong khoang 3500 - 5000 phan t(,
phu hgp véi tai tuyén may tinh dung dé mé phoéng. Su tucng tac
gitia 16i bé téng NSC va UHPC dugc mé phéng théng qua bé mat
ti€p xuc gilra mat trong ctia I6p vé UHPC (dugc chon la “Slave”) va
mat ngoai cuta 16i NSC (dugc chon la “Master”). Theo phuang phap
tuyén thi hai bé mat nay tach r&i nhau nhung khéng dugc phép
xuyén qua nhau. Theo phuadng ti€p tuyén thi hai bé mat nay lam
viéc theo mé hinh Mohr Coulomb véi hé s6 ma sat dugc chon la
0.2 theo cac nghién ctu trudc.
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Hinh 1. M6 phong FEM 6t UHPC-NSC trong phan mém ABAQUS

DE giéng diéu kién thuc té trong thi nghiém va dam bao tai
trong nén chi truyén trén 16i NSC thi hai tam thép day 20cm c6
duding kinh bang dudng kinh 16i dugc dat & hai dau cda cot lién
hgp. Hai tam thép nay dugc coi nhu tdm cing tuyét déi (Rigid
plate) véi mét tdm ciing dugc dat tai mat dudi cda 16i NSC va mot
tdm cling dugc dat & mat trén 16i NSC. Diéu kién bién vé chuyén vi
dat & tdm ciing dudi (han ché chuyén vi theo phuong U1=U2=U3)
va dau tdm cuing trén sé gia tai théng qua chuyén vi. Gia tri chuyén
vi khuyén cdo cho céc trudng hgp gia tai nénla A =0.03 x L véi L
chiéu dai cot ban dau.

2.3. M6 hinh vat liéu

Nghién ctu nay st dung mé hinh bé tong pha hoai déo
“Concrete damage plasticity (CDP)” trong phan mém ABAQUS [14]
dé mo phoéng tng x{ clia 16i NSC va 6ng UHPC. Cac tham s6 chinh
trong mo hinh CDP nhu goc gian n& (), do léch tam cda bé mat
chdy déo (e), ty s6 clia iing suat nén hai truc vai Ging suat nén mot
truc (ove/owo), ty $6 cudng doé chiu kéo ngoai mat phang lam viéc so
vGi cudng d6 chiu nén trong mat phéng lam viéc (KJ), va dd nhét
(1) dugc xac dinh theo nghién ctu trudc [7].

Bang 2. Cac thong sé trong mo hinh CDP

Ong UHPC

74 e Obo/ Oco Kc M
L6i bé tong o
thudng NSC 32 0.1 1.16 0.667 0.001
Ong bé téng .
UHPC 36 0.1 1.16 0.667 0.001

2.3.1. L6i bé téng NSC
[

e

/ Bé téng chin ép ngang
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Hinh 2. M6 hinh (ing sudt - bién dang cta 16i NSC ¢6 xét dén kiém ché ng hong cla

dng UHPC

Reaction Frame
A

Loading

E'.- ;H:f_ Rodgios

Tdm thép ciing

Hinh dnh thi nghiém thuc té trong nghién ciu [9]

Ngoai ra nghién cttu nay da dé xuat moé hinh dudng cong quan
hé (g suat - bién dang khi chiu nén ctia 16i NSC c6 xem xét dén
hiéu tng kiém ché& n& héng bai 6ng UHPC nhu hinh 2. M6 hinh do
Samani va Attard (2012) [15] dé xuat dudc st dung dé mé ta giai
doan tang bén OA nhu sau:

o _ Ax X +Bx X* O<e<e
[ 1+ (A-2)x X +(B+1)x X? T ()
2
xo £ g Exea g (A7) )
€. f. 0.55

Bién dang tai vi tri A (o) dugc xac dinh theo phuaong trinh clia
Tasdemir va cong su (1998) [16] 4p dung dugc cho nhiéu loai
cudng do6 bé tong khac nhau:

€= [—0.067 x(f) 29.9% £+ 1053} x10° 3)

Bién dang tai vi tri B (ecc) dugc xac dinh bang phuong trinh ctia
Samani va Attard (2012) [15] nhu sau:

€ . —0.02x2
ce=eify = (140.027% f, e ) xe )
c0

0.3124+0.002x /.
J (©)

e =(2.9224-0.00367 x f)x(%

Vvéi fz 1a 4p luc ngang dugc tinh theo cong thiic clia Tao [17]
D
Jy=(140.027% f e ) xe ©)
Nhanh gidm dan (BC) trong dudng cong Ung suat - bién dang
dugc xac dinh theo cong thic bdi Binici (2005) [18]:
p
o=f,+(f;—f,)xexp[—(%” £2¢, @)

trong d6 tham s6 o va B la hé s6 hinh dang ctia nhanh BC. f; la
Ung suat du dugc xac dinh theo cong thic clia Tao va cdng su
(2013) [17]

£, =07x(A—e ) x f: ®
v6i hé s6 ép ngang & theo cong thirc sau:
_ Ayipc % Jrumrc ©)
A,

Ung suét kéo 16n nhat cda 16i NSC dugc gid dinh bang 0.1x f
theo két qua clia nghién ctu trudce [17]
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2.3.2. Ong diic sén UHPC

Pudng cong xac dinh quan hé (ng suat va bién dang cua
UHPC dugc xac dinh dua theo dé xuat cha Popovics [19] véi
phuong trinh t8ng quat nhu sau:

o _ (&/e0)xr

£ r=1+(e./e,)

véi r =L,
£ A (10)
Scﬂ
Trong trudng hgp chiu kéo thi cudng d6 chiu kéo cla 6ng
UHPC dugc tinh todn theo cong thiic sau cta Le va Fehling (2017)
[1]:

f, =4.82xIn(K)+9.08 (1)
K=V i
= X ——

’ d, (12)

trong dé V¢ la ham lugng sai, I la chiéu dai soi va drla dudng
kinh ctla sgi.

3. KET QUA MO PHONG FEM VA THAO LUAN

3.1. Pudng cong quan hé luc - bién dang

Hinh 3 so sanh dudng cong quan hé luc - bién dang (P-¢) gilra
FEM va két qua thi nghiém cta cac mau trong bang 1. Nhin chung
dudng cong (P-g) dat dugc tir FEM tuong dong vdi thi nghiém va
c6 thé chap nhan dugc. Ung x{ chiu nén ding tam lén 16i NSC clia
cot lién hgp UHPC-NSC trong FEM va thi nghiém déu thé hién ro
rét hai giai doan bao gém: giai doan 1 tang tai dén luc nén cuc han
vGi dudng cong (P-g) gan nhu tuyén tinh va chdy déo mét doan
trudce khi dat luc nén cuc han; giai doan 2 rét tai véi dé doc clia
dudng cong (P-€) I6n. Tuy nhién hinh dang cda dudng cong trong
FEM va thi nghiém khac nhau vé d6 déc trong hai giai doan, dac
biét la véi cac cot trong thi nghiém clia Ronanki va Aelati (2022)
[9]. Diéu nay dugc ly giadi bang sy déong nhat cda vat liéu khi mo
hinh FEM, trong khi d6 thi vat liéu ché tao mau thi nghiém khéng
déng nhat va c6 su phan b6 ngau nhién cla sgi trong I6p vé UHPC.
Giai doan rét tai thi do doc cia dudng cong trong FEM va thi
nghiém khéng tuong déng, diéu nay do sy phat trién vét nit trong
FEM va thi nghiém khac nhau.
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Hinh 3. So sénh dung cong quan hé luc - bién dang giira FEM va két qua thi nghiém

Bang 3 so sanh luc nén cuc han gilta FEM (Prem) va thi nghiém
(Ptes). Nhin chung m6 hinh FEM du dodn kha chinh xac luc nén cuc
han cuta céc cot lién hgp thi nghiém. Hau hét luc nén cuc han trong
FEM 16n hon so véi thi nghiém, ly do mo hinh FEM da tinh todn luc
nén tang thém do Ung sudt nd hong tir 6ng UHPC, trong khi thi
nghiém mot s6 vi tri néu khi 16i NSC nd héng ngang ma éng UHPC
khong kiém ché sy ng héng nay t6t ma xuat hién vét nut thi luc
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nén cuc han sé khong cao bang khi su ki€ém ché nay dugc duy tri.
M6 hinh vat liéu cho 16i NSC c6 xét dén hiéu ing kiém ché né hong
dugc hiéu chinh tir moé hinh dua trén cac két qua nghién ctu cla
c6t 6ng thép nhoi bé tdng. Mdc d6 kiém ché nd héng cla éng
thép lén 16i NSC sé t6t hon nhiéu so véi 6ng UHPC do cudng d6
chiu kéo cutia 6ng thép I6n hon rat nhiéu lan so v6i 6ng UHPC. Két
qua so sanh trong bang 3 cho thay su chénh léch trung binh gilra
dy doén tU FEM so véi thi nghiém la cao hon khoang 7% (gia tri
trung binh 0.93) va véi do léch thap (0.08). Nhu vay mé hinh FEM
hoan toan du doéan dugc luc nén cuc han clia cac cét thi nghiém va
gia tri du doén c6 thé chap nhan dugc.
Bang 3. So sanh luc nén cuc han gitta FEM va thi nghiém

Tén mau Tac gid | Prest(kN) Prem (kN) Prest/Prem
PS_C3U1.5_01 21945 0.95
PS_C3U1.5_02 199.33 230.796 0.86
PS_C3U0.5_01 117.43 0.79
PS_C3U0.5_01 9 13776 | 148931 0.93
PS_C4U1.0_01 238.70 0.86
PS_C4U1.0_02 260.38 278.53 0.93

C2-1 734.63 1.05
C2-2 [7] 676.95 701.95 0.96
Cc2-3 715.07 1.02
Trung binh 0.93

Do léch chuan 0.08

3.2. Hinh dang pha hoai
Hinh 4 so sanh hinh dang phd hoai clia cac cét moé phong
trong FEM va cac cét thi nghiém thuc té nhu trong bang 1.

Vit /&t nirt chil
et nitt ¢ T Vet nirt chinh

mE - = | o
PS_C500.5_01, PS_c5U0.5_02 [9] Q-1,2-2,2-3[7]

Hinh 4. So sénh hinh dang phd hay ctia <6t md phdng FEM va cdt thi nghiém
Hinh 4 so sanh hinh dang pha huy ctia cac c6t lién hgp UHPC-
NSC trong mé phdng FEM va thi nghiém dudi tac dung cda luc nén
doc truc trén 16i NSC. Nhin chung mé hinh FEM cho két qua hinh
dang pha hay tuong déng véi thi nghiém théng qua cac vét nit
chinh dugc quan sat. Cac vét nit chinh nay bao gém vét nit doc
va vét nut theo chu vi. Cac vét nut dugc hinh thanh tai hai vi tri dau
va cudi clOa cot sau d6 phat trién dan dén gilia than cét tao thanh
vét nut kéo dai theo chiéu cot. Nguyén nhan vét nit hinh thanh la
do khi c6t chiu tai trong nén doc truc trén I6i NSC thi 16i NSC c6 xu
hudng bién dang ngang. Ong UHPC bao boc xung quanh 16i NSC
lam gidm bién dang ngang nay va phat sinh (ing suat vong. Khi gia
tri ing suat vong 1én hon gia tri cudng dé chiu kéo clia bé téng
UHPC thi vét nat bat dau xuat hién. Mdc d6 phuc tap cha vét nat
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giam dan theo sy muc dé giam dan clda hé sé chéng nd hong &.
Khi hé s6 &c thdp, chiéu day 6ng UHPC qua mong lam cho tng
sudt vong khéng kiém ché dugc bién dang ngang lam cho vét nut
xay ra dot ngot doc theo chiéu dai cot. Khi hé s6 & cao, chiéu day
vo UHPC day sé giup cho tng suat vong duy tri sy kiém ché bién
dang ngang tét lam cho cac vét nit phat trién doc theo chiéu dai
cOt va ca theo chu vi cot.

Mac dui mé hinh FEM cho két qua khong hoan toan trung khép
hét vai két qua thi nghiém do qua trinh thi nghiém chiu tac dong cda
nhiéu yéu t6 khac nhau nhu thiét bi thi nghiém, d6 léch tam khi gia tai,
ti€p xuc gilia tdm gia tai va |6i bé tong NSC, sai s6 trong thi nghiém, su
khéng dong nhat cla vat liéu bé téng... trong khi c6t mé phong trong
FEM la hoan hao vé vat liéu va mé hinh. Tuy nhién théng qua két qua
so sanh gita FEM va thi nghiém nhu da trinh bay & trén thi c6 thé chap
nhan dugc tinh chinh xac ctia mo hinh FEM.

4, KET LUAN

Duva trén nhiing két qua nghién ctu da trinh bay trong bai béo
G trén, mot s6 két luan dugc rut ra nhu sau:

- M6 hinh FEM dugc xay dung trong nghién ctu nay du doan
kha chinh xac Gng x{ cta cét lién hgp NSC-UHPC théng qua két
qua so sanh dudng cong quan hé luc - bién dang va hinh dang pha
hoai dat dugc tir FEM va thi nghiém tuong déng véi nhau.

- M6 hinh FEM dy doan luc nén cuc han cao hon so véi thi
nghiém do hiéu tng kiém ché n& héng 1én 16i NSC dugc xem xét
trong mé hinh dugc hiéu chinh tir két qua nghién ctu cla cot 6ng
thép nhoi bé téng, trong d6 éng thép c6 cudng doé chiu kéo cao sé
kiém ché ng héng t6t hon rat nhiéu so véi 6ng UHPC. Tuy nhién
gia tri du doan ctia mo hinh FEM cao hon trung binh 7% so véi két
qua thi nghiém nén hoan toan cé thé chdp nhan dugc.

- Cac vét nut chinh dugc quan sat trong mé hinh FEM va thi
nghiém gém 2 dang chinh la vét nit doc truc va vét nit theo chu
vi. M& hinh FEM cho két qua hinh dang pha hoai kha tuong déng
vGi két qua thi nghiém.

- M6 hinh FEM dugc dé xuat trong nghién ctu nay c6 thé su
dung d& mé phdng sau hon dnh hudng cltia cac tham s6 vat liéu va
hinh hoc khac cua loai cét nay ma khi lam thi nghiém rat tén nhiéu
chi phi.

- Bé tong UHPC Ia vat liéu tiém nang dé thay thé cac vat liéu
truyén théng khac trong viéc ché tao 6ng mdng duc sén dé nhoi
bé tong thuong NSC bén trong tao thanh cot lién hgp UHPC-NSC
¢ stc chiu tai va d6 déo dai dugc tang cudng nhd hiéu tng kiém
ché& nd hong 1én 16i NSC ctia 6ng UHPC.

L&i cdm on: “Nghién clu nay dugc tai trg bdi Quy Phat trién
khoa hoc va céng nghé Quéc gia (NAFOSTED) trong dé tai ma s6
107.01-2019.325"
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TGM TAT

Cong trinh ke Tra Ca dang vai trd quan trong trong béo vé b
siing va han ché sat l&. Viec nang cdp va mir rang tuyén duing
ven ke |am thay ddi tai trong va @ng suft nén dat, anh huang dén
st 6n dinh cang trinh. Nghign ciru nay danh gia tac dang cia qué
trinh néng cép qua bdn giai doan: khai thac hién hitu, thi cong
mi rang. van hanh sau nang cép va khi chiu tac dang mua lan.
K&t qua mo phang cho thdy giai doan thi cong co bién dang va
md men ndi lyc lén nhat do tai trong tir thigt bi va vat ligu xay
dung. Sau khai thac, cang trinh dn dinh hon nhung hé sd an toan
gidm. Khi cd mua lan, &p luc nede 18 ring khign hé sd an toan
giam xuting 1.31. Nghién citu nhan manh sy cén thiét cia kiém
soat tai trong thi cang, cai thign thoat nedc va giam sat cang
trinh dé déqm bao an dinh lau dai.

Tir khéa: On dinh ke; nang cép ha tang ky thuat; he sd an toan

(FS).

ABSTRACT

The Tra Cu embankment plays a crucial role in protecting riverbanks and
preventing erosion. The upgrading and expansion of the road along the
embankment alter the Ioad conditions and soil stress, which affect the
stability of the structure. This study evaluates the impact of infrastructure
upgrades through four stages: existing operation, construction expansion,
post-upgrade operation, and extreme rainfall conditions. Simulation results
indicate that the construction phase experiences the highest deformation
and internal moment due to the load from equipment and construction
materials. After being put into operation, the structure becomes more stable,
but the safety factor decreases. Under heavy rainfall, pore water pressure
causes the safety factor to drop to 1.3, The study emphasizes the necessity
of controlling construction loads, improving drainage systems, and
monitoring the structure to ensure long-term stability and sustainability.
Keywords: Dike stability; technical infrastructure upgrading;
safety factor (FS).

1.DAT VAN PE

Trong nhiing néam gan day, van dé sat 16 3 DBSCL dién ra hét stic
phtc tap, anh huéng nghiém trong dén doi séng ngudi dan, hoat
doéng san xuat va phat trién kinh té - xa hoi. K&t qua khao sat va giai
doan anh vé tinh cho thay phan I6n dién tich vung Tay Nam séng
Hau déu xay ra hién tuong sat 16 bd song, kénh, rach véi cac mic do
khac nhau. Cu thé, viing c6 cac diém sat |1& dac biét nguy hiém co
dién tich 529.798 ha, chi€ém 27%; viing c6 cac diém sat 18 nguy hiém
c6 dién tich 632.866 ha, chiém 32%; va vling c6 sat I& binh thudng
la 816.247 ha, chiém 41% [1]. Trudc thuc trang nay (Hinh 1), chinh
quyén cac cap tai tinh Tra Vinh da khéng ngling ddy manh dau tu
vao cac céng trinh ké nham bao vé bd sdng Tra Cu trudc nguy co sat
I& nghiém trong [2] . Cac cong trinh nay khéng chi gop phan han
ché su mat dat do x6i |6 ma con tao diéu kién thuan lgi cho phat
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trién ha tang giao théng, cai thién chat lugng méi trudng séng.
Song song véi qua trinh phat trién kinh té - xa hoi, viec mé rong co
s& ha tdng va xay dung cac tuyén dudng doc hai bén b& séng khong
chi gitip gia ¢6 su 8n dinh cho khu vuc ven séng ma con nang cao
hiéu qua thoat nudc, dong thai gop phan cai thién canh quan d6
thi.

Tuy nhién, thuc té cho thay viéc nang cap ha tang ky thuat khu
vuc ven sdng dat biét 1a qua trinh mé& rong dudng ven séng cé thé
lam gia tang tai trong tac dong Ién k&, anh hudng dén su 6n dinh
téng thé clia cong trinh, dac biét trong diéu kién nén dat yéu dac
trung ctia khu vuc DBSCL. Néu khong co giai phép ky thuat phiu hop,
ap luc tir cac phuang tién giao théng va bién dong thay van cé thé
lam suy giam kha nang bao vé cla ke, tham chi gay mat an toan cho
ca tuyén duodng va khu vuc 1an can. Vi vdy, danh gia mdc do anh
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hudng cua viéc nang cap, ma rong tuyén dudng doc theo tuyén ke
la can thiét dé xac dinh céac tac dong tiém an va muc do anh huéng
dén 8n dinh ctia cong trinh. Nghién cru nay tap trung vao viéc phan
tich, danh gia cac yéu t6 anh hudng dén su én dinh cda ké do qua
trinh ma rong dudng ven song, tir d6 cung cap goc nhin toan dién
vé méi quan hé gilta ha tdng ky thuat va su 6n dinh bd ke trén dia
ban tinh Tra Vinh.

2. TONG QUAN NGHIEN CU'U

2.1. Téng quan vé ké va anh huéng ciia ké béi nang cap ha
tang ky thuat

Cong trinh ké 1a mét loai két cau ky thuat dugc thiét ké nham
bao vé b séng, b bién hodc cac khu vuc ven nudc khai x6i 16, tac
dong cta dong chay va song bién. Ké dong vai tro quan trong trong
viéc 8n dinh ba, bao vé dat dai, co s& ha tdng va nang cao chat lugng
phét trién d6 thi ven séng. Ngoai ra, hé théng ké con hé tro hé théng
giao théng, giam thiéu tac dong clia bién déi khi hau va gép phan
phat trién du lich ven séng.

Nhiéu nghién ctiu da dugc thuc hién nham xac dinh cac nguyén
nhan gay mat 6n dinh ba ké. Cac yéu t6 chinh gy sat 16 ké dugc
chia thanh hai nhém. Tac déng noéi sinh: Bao gém dic diém dia chat,
dia mao cuta khu vuc. Tac ddng ngoai sinh: Chu yéu do dong chay,
mua |G, thay triéu tac déng lén bo ke, lam suy yéu nén dat va gay ra
sat 16 [3].

Hinh 1. Minh hoa tinh trang sat 16 tuyén dutng ven song tai huyén Tra Cd, tinh Tra
Vinh, mét trong nhiing khu vuc chiu dnh hudng nghiém trong cla hién tugng nay (nguon:
(6ng Mao-TTXVN, 2019).

K&t qua ctia nghién ctu [4] cho rang su két hgp clia nhiéu yéu
t6, bao gém tai trong ti phuong tién giao théng, hoat dong nao vét
va bién déng muc nudc, cé thé la nguyén nhan tiém an gay mat 6n
dinh b ké. Thém vao dd, cac nghién ctiu cling chira nhiing nguyén
nhan chinh gay vé& bd ke, cé thé xudt phat tir sy gidm doét ngot cla
muc nudc trong kénh rach, dan dén mat can bang ap suat va lam
mét 6n dinh két cau ke [3-6].

Nang cap ha tang ky thuat la qua trinh ma réng, cai tao hodc
thay thé cac cong trinh ky thuat nham nang cao hiéu qué hoat dong,
dap Ung nhu cau phat trién kinh t€ - xa héi va dam bao tinh bén
viing. Qua trinh nay c6 thé bao gém nang cap hé théng giao théng,
thoat nudc, dién - vién théng va cac céng trinh phu trg. Viéc nang
cap ha tang ky thuat, dac biét la mé réong tuyén dusng ven séng, cé
thé anh hudng dang ké dén su én dinh cta ke do lam thay déi tai
trong tac dong lén céng trinh [7]. Nghién ctu ctia Huynh Coéng Hoai
va cong su (2019) [5] vé nguyén nhan xo6i 16 b song tai DBSCL da
chi ra rang viéc xay dung ha tang trén nén dat yéu la mét trong
nhiing nguyén nhan chinh gay mat én dinh ba séng. Tai trong gia
tdng trén bé mat lam thay d&i trang thai can bang cda dat, dan dén
sat 1&. Ngoai ra, Huynh Van Hiép (2022) [6] cling chi ra rang viéc dap
nén dudng hodc phat trién ha tdng ven sbéng co thé lam ting tai
trong, gay trugt mai b& va khién tinh trang sat 16 tré nén nghiém
trong hon va la nguyén nhan chinh sat 16 bg s6ng tai tinh Tra Vinh.

Bén canh d6, nhiéu nghién ctu da dugc thuc hién nham danh
gia tac dong clia tai trong giao théng d8i véi su 6n dinh cla ke kénh.
Khi danh gia su mat 6n dinh ctia ké do tai trong, cdc nha nghién ctu
thuong ap dung phuong phap phan ti hiru han (FEM), phuong
phép can bang gidi han (LEM) va phuong phap xac suat dé phan
tich suthay d6i trong hanh vi ing suat-bién dang ctia dat. Chao nam
2024 [7] da st dung phuong phap LEM dé€ kiém tra anh huéng cla
tai trong va su chénh léch muc nuéc, chi ra rdng chénh léch nay c6
thé lam gidam dang ké hé s an toan ctia céng trinh. Két qua cho thay
néu tai trong lap lai khdng vuot qua cudng do cha dat, mot trang
thai can bang cé thé dugc thiét 1ap ma khéng gay ra pha hay. Tuy
nhién, khi dat chiu (ng suat tuan hoan kéo dai, su cé cudi cung van
c6 thé xay ra do ap suat nudc 16 réng du thira ting lén.

Nhing nghién ctiu trén cho thdy rdng viéc nang cap ha tang ky
thuat, dac biét la mé& rong tuyén dudng ven séng, cé anh hudng truc
tiép dén su 6n dinh clia ké. Su gia tang tai trong tur giao théng, két
hop véi cac yéu t6 dia chat va thiy van, cé thé lam suy yéu cong
trinh, d6i hdi cé nhiing danh gia chi tiét dé hiéu ré hon vé mic dé
tac déng va cac nguy co tiém an déi véi hé théng ke tai khu vuc
nghién cuu.

2.2. Tdng quan vé phuong phap phan ti hitu han va phan
mém Plaxis 2D

Phuong phap phan ti hitu han (Finite Element Method - FEM) la
mot phuong phap s6 dugc st dung rong rai dé gidi quyét cac bai
toan ky thuat va khoa hoc, trong d6 cac mién lién tuc phurc tap dugc
r&i rac hoa thanh cac phan ti nhé hon. Méi phan t dugc két néi tai
cac diém nut va théng qua cac ham xap xi, bai toan ban dau dugc
gidi mot cach gan ding theo diéu kién bién xac dinh. FEM cho phép
mo phong chinh xac Uing suét - bién dang clia dat nén va cong trinh
ke, gép phan nang cao dé chinh xac trong phan tich én dinh céng
trinh. Cac nghién cttu quan trong nhu cla Zienkiewicz nam 1967 vé
Ung dung FEM trong dia k¥ thuat [8], Duncan & Chang ndm 1970 véi
mo hinh (ing suat - bién dang phi tuyén clia dat [9], hay Griffiths &
Lane nam 1999 [10] trong phan tich 6n dinh mai déc da giup FEM
trd thanh phuong phép uu viét trong diéu kién dia chat - thay van
phuc tap [11].

Hé s6 an toan (Factor of Safety - FS) trong phuong phéap phan t
h(tu han FEM khi phan tich 6n dinh mai d6c hodc két cau dia ky thuat
thudng dugc tinh bang phuong phap gidam dan cac théng s6 cuéng
d6 cua dat (bao goém lyc dinh ¢ va goc ma sat ¢) cho dén khi céng
trinh dat trang thai mat 8n dinh. Pay la cach tiép can hiéu qua dé
déanh gia do bén ctia nén dat va muc dé 6n dinh ctia cdng trinh keé.

c tan @
FS=—=——
Cerit tan chit

Trong do:

o ¢, ¢ la lyc dinh va géc ma sat ban dau ctia dat.

® Ciite, dorit [a gid tri t6i han clia luc dinh va goc ma sat khi mo hinh
dat trang thai giGi han (mat én dinh).

Plaxis 2D la mét phan mém chuyén dung dua trén phuong phéap
phan tir hitu han, dugc thiét ké dé phan tich cac bai toan dia ky thuat
nhu 6n dinh mai déc, chuyén vi clia dat nén, (ing suat-bién dang cla
nén moéng, dong tham trong dat va tac déng cla tai trong dong.
Phan mém nay cung cap mot cdng cu manh mé giip mé phong va
danh gia su 6n dinh ca cac cong trinh ky thuat, dic biét 1a hé théng
ké bao vé bd séng, céng trinh ngdm va méng coc. Trong nghién ctiu
nay, Plaxis 2D dugc st dung dé danh gia anh hudéng ctia viéc nang
cdp ha tang ky thuat dén su 6n dinh clia cong trinh keé Tra Cq, tinh
Tra Vinh. Phan mém nay gitip mé phéng su thay d&i ctia nén dat khi
chiju tdc déng tu tai trong clia cac cong trinh trén bd ke, cling nhu
anh hudng clia hé théng thoat nudc dén ap luc nudc 16 réng va bién
dang dat nén.
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Hai mé hinh d&t nén phé bién trong Plaxis 2D dugc st dung
trong nghién ctru nay bao gdém. Mé hinh Mohr-Coulomb (MC): Day
la m6 hinh dan héi - déo tuyén tinh co ban, phu hgp véi nhiéu bai
toan dia ky thuat don giadn. M6 hinh Hardening Soil (HS): Bay la mé
hinh phi tuyén, c6 kha nang phan anh chinh xac hon (ing xtt ctia dat
dudi diéu kién tai trong phtc tap. Trong diéu kién nghién ctu tai
Viét Nam, mo hinh Mohr-Coulomb dugc lya chon do c6 kha nang
mo6 phdng chinh xac bién déi ting suat - bién dang cla dat nén,
déng thoi cac théng s6 dau vao dé xac dinh thong qua thi nghiém
thuc dia [12].

Nh& vao kha nang mo phong chitiét cac hién tugng dia ky thuat,
Plaxis 2D la céng cu quan trong giup xac dinh hé s6 6n dinh (FS) cta
keé Tra Cq, tir d6 hé trg danh gia miic dé anh hudng clia viéc nang
cap ha tang ky thuat dén su an toan clia céng trinh. Viéc (ing dung
mé phdng s6 khéng chi gitp dinh lugng dugc cac tac déng tiém &n
ma con tao ca s& khoa hoc dé phan tich va dua ra cac huéng tiép
can hgp ly trong viéc bao vé va phat trién ha tdng ven séng bén
vlng.

3. MO HINH VA CAC S6 LIEU PHUC VU NGHIEN CUU

3.1 Vi tri nghién ctu

Cong trinh thudc thi tran Tra C4, huyén Tra C4, tinh Tra Vinh. Déi
vGi tuyén ke thi diém dau cach ciu Xa Xi néi vao dudng 30/4 khodng
83m va diém cudi cach cau bé téng hién trang ndi vao dudng Mau
Théan khodng 36m, v6i tng chiéu dai tuyén ke la 754m.

e = o, HEL 1 4
o
Hinh 2. Vi tri tuyén ke

3.2 Mat cit nghién citu va mé hinh tinh toan

Can cu vao kich thudc mat cat ngang ké, dua trén phuong phap
xac dinh kich thudc mé hinh cta Briaud va Lim nam 1997 [18], chiéu
réng mo hinh la:

Be + We. V6i Be = 3(He + D)

Vi He la chiéu cao tu do (He = 7m) va D la chiéu dai cta tusng
chén trong |6p dat khong tham nudc (D=15m). Vay bé rong ctia mé
hinh 13 3 x (7,0m + 15,0m)+ 20 m = 86 m. Chiéu cao mé hinh la 34m.
Chiéu dai theo phuong doc I6n nén sir dung mo hinh (ng suat
phang. H6 dao dugc chéng d6 bang tudng neo coc van Bé téng c6t
thép du Ung luc. Neo bén trén & cao do +1,68m. Khoang céch theo
phuong ngang gitta cac neo la 3,0m.

Cao 8} (m)
0.0

™\ Dl i BTECT By

Hinh 3. Mat cdt ngang dai dién cho cng trinh

Céng trinh dugc tinh toan, kiém tra véi ba mat cat tinh toan dién
hinh tuong tng véi ba vi tri cong trinh. Tuy nhién trong diéu kién
bai béo, tac gia chi chon mét mat cét dién hinh dé tinh toan va mé
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phéng trong cac kich ban khac nhau dé danh gia su thay déi vé 6n
dinh trudc, trong va sau khi thi cdng nang cap ha tang ky thuat. VGi
4 giai doan tinh toan:

Giai doan 1: Tinh toan véi trang thai ban dau, giai doan khai
thac duong hién hiru 3.5m (HT-Khai thac);

Giai doan 2: Tinh toan giai doan thi cong két cdu dudng mé
réng (MR-Thi cong);

Giai doan 3: Tinh toén giai doan khai thac dudng mé réng (MR-
Khai thac);

Giai doan 4: Kiém tra trong trudng hop mua I6n dong thdm
(MR-Mua I6n).

a) Diéu kién ban dau trudc khi nang cap

Tai trong tir cong trinh hién hitu: Trong lugng clia cac cong trinh
hién c6, bao gbm dudng xa, cay xanh, va cac két cau xay dung, tao
ra ap luc 6n dinh 1én nén dat va ké.

15

[ aea wd pdeay [ B L] uf wd nim

A (N L WA

Hinh 4: TH duong hién hitu chua mé rong 6 giai doan khai thac

b) Thi cdng nang cap ha tang ky thuat

Tai trong tam thaoi tu thi cdng: Tai trong tu thiét bi thi cong:
trong luong clia may mac, xe tai nang, va cac thiét bi thi cong khac
tao ra ting sudt tam thoi trong qua trinh thi cong. Diéu nay bao gém
cac luc tac dong tir may xdc, may dam, va cac loai xe hang nang. Tai
trong tu dat di chuyén: Dat dugc dao bdéi, di chuyén hodc dap thém
gay ra su thay déi tai trong trong qua trinh thi cong. Diéu nay bao
g6ém tai trong khong déu do sy phan bé lai dat.

5 15 A

Hinh 5: TH thi cong md rong duong song song vdi dudng hién hitu dugc khai thac

¢) Nang cap va mé réng tuyén dudng (sau thi céng)

Tai trong tir |[6p m& rong: Trong lugng clia cac I6p dat va vat liéu
xay dung mdi tir tuyén dudng mé rdng gay ra tai trong 6n dinh én
nén dat va ké. Piéu nay bao gém trong lugng tu két cau o dudng.
Tai trong tr ha tang ky thuat: Cac hang muc nhu hé théng thoat
nudc, via he, cdy xanh va cac cong trinh ky thuat phu trg tao ra thém
tai trong tinh lén ké va nén dat.

1 KT
I e
1 ! 1 1 L] 1 ] 1] 1 ] L] L] 1] L] 1] 1 1
L i mman miauin  misseinsl oldaden
P 0 ]

Hinh 6: Trudng hgp khai thac dudng sau khi & mé rong
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3.3 Cac s6 liéu phuc vu tinh toan
Bdng 1: Théng s6 nhdp vao mé hinh cuta cdc I6p dat

Tham s8 ‘ Pon vij ‘KC duong prfét Lép 1 | Lép 2 ‘
dap
Tham sé chung
1. M6 hinh vat liéu MC MC MC HS
2. Dung trong ty nhién KN/m3 20.00 18.00 19.20 17.2
3. Dung trong bao hoa KN/m3 21.00 19.00 20.20 18.2
4. Hé s6 rbng ban dau (einit) 0.50 0.50 0.72 1,176
5. Drain type Drain Drain Drain  |Undrain A|
Tham sé d cirng va cudng dd
1. Mé dun bién dang (Eref) KN/m2 250000 | 25000 6630 -
2.M6 dun ti€p tuyén (Eoed-ref)] KN/m2 - 1190
3. M6 dun cat tuyén (E50-ref) | KN/m2 - 1700
4. M6 dun dé tai (Euf-ref) KN/m2 - 5100
5. Hé s6 mii - 0.5
6. Luc dinh don vi KN/m2 5 5 4.9 14.8
7. Géc ma sét trong Do 40.00 35.00 22.81 18.87
9. Géc nd thé tich Do 10 5
9. Hé s& poisson (v) 0.35 0.35 0.35
Phan tir tiép xic
1. Hé s8 ti€p xuc Rinter 1 1 0.9 0.85
- . , Thau Thau .
Tham sé bon vi Lép 3 Kinh 1 Kinh 2 Lép 4
Tham s8 chung
1. Mé hinh vat liéu HS MC MC MC
2. Dung trong ty nhién KN/m3 18.4 19.90 19.20 19.80
3. Dung trong bao hoa KN/m3 19.20 20.90 20.20 20.80
4. Hé s6 rbng ban dau (einit) 0.985 0.640 0.819 0.676
5. Drain type Undrain A| Drain | Undrain | Undrain
Tham s6 dd cirng va cwdng do
1. M6 dun bién dang (Eref) KN/m2 - 18990 11470 25510
2.Mb dun ti€p tuyén (Eoed-ref)] KN/m2 2420 - - -
3. M8 dun cét tuyén (E50-ref) [ KN/m2 3000 - - -
4. M6 dun dé tai (Euf-ref) KN/m2 9000
5. Hé s6 mii 0.5 - - -
6. Luc dinh don vj KN/m2 23.4 4.5 16.1 25.3
7. Goc ma sét trong DO 16.50 21.9 15.2 22.93
9. Goc nd thé tich Do
9. Hé s8 poisson (v) 0.35 0.35 0.35
Phan tir ti€p xdc
1. H& s8 ti&p xuc Rinter [ [ o9 [ 12 [ 1 1
Bdng 2: Théng s6 nhdp vao mé hinh cua cur
Théng sé Ky hiéu Pon vi T:;’y"%gi‘[‘n'“ Cir SW400
Loai Phin tir Plates Plates
M5 Pun dan hdi E kN/m2 2,88E+07 3,95E+07
Dien ;‘;:J:;"‘ A m2/m 04 0.1543
Mo men quéin 1 m4/m 5,33E-03 2,40E-03
tinh
Do Ct‘f;‘cg doc EA KN/m 1,15E+07 6.09E+06
bo Cl‘ffl‘cg doc EI KNm2/m 1,53E+05 9,50E+04
g;ﬁ"fnl‘:xi w KN/m/m 2,80E+00 4,19
Hé sb Poisson v (nu) 0.2 02

4. KET QUA VA THAO LUAN

4.2 K&t qua mé phéng bang Plaxis

Thong s6 dat nén va clf trong mo6 phong bang phan mém Plaxis
2D st dung dugc trinh bay & bang 1 va bang 2. Tai vi tri mat cat mé
phong, ta c6 két qua nhu sau:

Hinh 7: Chuyén vi ngang ting thém trong giai doan khai thac sau m& rong

Bdng 3: Két quad phdn tich cdc trudng hgp mé phong

Trwiny s mé phong
Thong si ddnh gid Jruing hop md phiag

HT-Khai thic| ME-Thi céng | MR-Ehai thic| MB-Mua lén
Hé s an todn (Fad) 1.52 | 1,32 1.31
CV Tong hé (mm) | 4 | 3.0 | 4.2 4.4
CW ngar) ir {1ammn) 2.5 3.0 2.6 1.4
M cir van (T.m 1T ] 540 | 1.30 3,1

TONG HQP KET QUA PANH GIA
CAC TRUONG HQP MO PHONG

HT-Khai thac MR-Thi cong

MR-Khai thic MR-Mua ln
HE SO AN CV TONG CV NGANG M CU VAN
TOAN (FOS) THE (MM) U (MM) (T.M)

Hinh 8. Bi€u d6 tdng hop két qua danh gi ke trong cac trudng hgp md phong cla qua
trinh ndng cap ha tang ky thuat

4.2 Thao luan két qua mé phéng bang Plaxis

4.2.1 Hé s6 an toan tong thé (FS)

EET QUA DANH GIA HE 500 AN
AN (F5)
L TOAN (FS

Hinh 9. Bi€u d6 két qua danh gia hé s6 an toan ke

G'trang thai HT-Khai thac, hé sé an toan (FS) dat 1,52, cao nhét trong
cac giai doan, cho thay cong trinh 6n dinh khi chua c6 tac dong tu thi
c6ng hodc diéu kién thdai tiét cuc doan. Trong giai doan thi cong (MR-
Thi cong), FS gidm xudng con 1,33, phan anh muic dé anh hudng dang
ké cla tai trong thi cong dén su 6n dinh cla cong trinh. Khi cong trinh
dua vao khai thac (MR-Khai thac), FS tiép tuc gidm nhe con 1,32, chiing
t6 tai trong st dung cé tac ddng dén su 8n dinh nhung khéng 1én hon
so vdi giai doan thi cong. Dudi tdc dong clia mua I1én (MR-Mua I6n), FS
gidm xudng con 1,31, mc thap nhat trong cac giai doan, cho thay anh
hudng clia nudc mua va ap luc nudc 16 réng dén dé 6n dinh clia cong
trinh. Mdc du FS van duy tri trén muc an toan téi thiéu (1,3), nhung xu
hudng gidm dan qua cac giai doan chi ra rdi ro tiém an, dic biét khi cé
diéu kién thai tiét bat Igi. Do d6, hé théng thoat nudc can dugc dam bao
hoat déng hiéu qua, dac biét trong mua mua, nham han ché su suy
giam 8n dinh va nguy cd sat 16 cong trinh.

4.2.2. Chuyén vi tdng thé (CV Téng thé)

TONG HOP KET QUA CHUYEN VI
TONG THE CUA KE

HT-Khai thac MR-Thi céng
MR-Khai thac MR-Mua lén
CV TONG THE (MM)

Hinh 10. Biéu d6 tong hop két qua danh gia hé s6 an toan ke

Trong giai doan khai thac (HT-Khai thac), chuyén vi téng thé dat
4,0mm, muc thap nhat, cho thdy c6ng trinh 6n dinh khi chua cé tac
déng I6n tir tai trong thi cong hay diéu kién thai tiét cuc doan. Khi thi
c6ng (MR-Thi céng), chuyén vi tang |én 5,0mm, cao nhat trong cac giai
doan, phan anh anh hudng dang ké cuia tai trong xay dung lén két cau
cong trinh. Sau khi céng trinh dua vao khai thac (MR-Khai thac), chuyén
vi gidm nhe xuéng 4,2mm, cho thdy hé théng c6 xu huéng &n dinh tré
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lai khi tai trong tac dong dan 6n dinh hon. Dudi tac dong clia mua I6n
(MR-Mua I6n), chuyén vi téng thé tang lén 4,4mm, cao hon so vdi giai
doan khai thac nhung van thap hon giai doan thi céng, cho thdy tac
déng clia nuGc mua va ap luc nudce 16 rdng dén bién dang cong trinh.

Giai doan thi cong c6 muc bién dang I6n nhat, tuy nhién sau khi
c6ng trinh di vao khai thac, chuyén vi c6 xu hudng gidm dan, phan anh
su 8n dinh ctia nén dat va két cdu. Mua 16n van gay ra mét muc tang
nhe trong chuyén vi, diéu nay nhan manh su can thiét ctia hé théng
thoat nudc hiéu qua dé tranh tich tu 4p luc nudc, gidm nguy co sut lan
ho3c mat 8n dinh cuc bd clia cong trinh.

4.2.3. Chuyén vi ngang ctia cir (CV ngang)

@ trang thdi HT-Khai thac, chuyén vi ngang ctia cif van la 2,5mm,
nhé nht, thé hién cong trinh 6n dinh. Khi thi cong, chuyén vi ngang
tdng lén 3,0mm, phan énh tac dong tU qua trinh thi cong va tai trong
xay dung. Trong giai doan khai thac sau thi céng, chuyén vingang gidm
xuéng 2,6mm, gan vdai trang thai ban dau, cho thay hé théng c6 xu
hudng én dinh trd lai. Khi xay ra mua 16n, chuyén vi ngang ting Ién
3,4mm, muc cao nhat, thé hién tdc déng manh tir ap luc nudc gia tang
va diéu kién thdi tiét bat Ioi. So sanh céc gia tri chuyén vi cho thdy mua
I6n c6 dnh hudng dang k& dén chuyén vi ngang, cé thé lam tang nguy
camat 8n dinh cong trinh. Do d6, can co bién phap gia ¢6 két ciu chdng
trugt, dac biét tai cac vi tri chiu tac ddng 16n nham han ché rui ro trong
diéu kién thai tiét cuc doan.

TONG HQP KET QUA CHUYEN VI

NGANG CU
HT-Khai thac MR-Thi cong
MR-Khai thac MR-Mua l6n

CV NGANG CU (MM)
Hinh 11. Biéu d6 tong hop két qué danh gia chuyén vi ngang cla clr
4.2.4. M6 men ct van (M ctf van)

TONG HQP KET QUA MO MEN CU
HT-Khai thac MR-Thi c6ng
MR-Khai thaic o MR-Mua lén

M CU VAN (T.M)

Hinh 12. Biéu d6 tong hop két quén mé men clt

G trang thai khai thac, mé men cir van SW400 13 4,70 T.m, phan énh
muc ndi luc trong diéu kién binh thudng. Khi thi cdng, mé men tang 1én
5,40 T.m, mic cao nhat, do tai trong xay dung tac déng lén cur van.
Trong giai doan khai thac sau thi cong, mé men gidm xuéng 4,30 T.m,
muic thap nhat, do tai trong tinh 8n dinh hon so véi khi thi cong. Khi xay
ra mua I6n, mé men tang 1én 5,10 T.m, gan bang muc trong giai doan
thi cdng, do ap luc nudc gia tdng. So sanh véi mé men téi han (Mcr) cGia
<l SW400 1a 10 T.m, c6 thé thay cac gia tri md men thuc té trong moi
diéu kién déu nhé hon dang ké so vai md men gidi han, ddm bao an
toan cho két ciu. Tuy nhién, giai doan thi céng va mua Ién tao ra mé
men ndi luc I6n nhat 1én clrvan, tiém can gidi han thiét k€, do d6 can ¢
bién phép ki€ém soat tai trong thi cdng va hé théng thoat nudc dé tranh
lam qua tai két cau, dac biét trong diéu kién thai tiét bat loi.

5.KET LUAN VA KIEN NGHI
Két qua phan tich tir phan mém Plaxis 2D cho thay su én dinh cla
c6ng trinh ke Tra Cu chiu anh hudng dang ké tir qua trinh nang cap ha
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tang ky thuat. Cac yéu t6 nhu tai trong thi cong, hoat dong khai thac va
diéu kién thai tiét cuc doan (mua ln) déu gop phan lam thay ddi hé s6 an
toan (FS), chuyén vi téng thé, chuyén vi ngang va mé men trong clf van.
Giai doan thi cong tao ra su thay d6i I6n nhat vé bién dang va mé men clt
van, dan dén FS giam xudng 1,33, phan anh muc dé rdi ro cao hon so vai
trang thai khai thac. Giai doan khai thac c6 xu huéng 6n dinh hon, véi FS
gidm nhe, nhung van can kiém soat tai trong dé tranh anh hudng dén tudi
tho céng trinh. Biéu kién mua I6n lam ting mé men crvan 1én 5,1 Tmva
chuyén vi ngang Ién 3,4mm, cho thay ap luc nudc 16 réng cé thé lam suy
gidm dang ké su n dinh ctia hé théng ke néu khéng c6 bién phéap xir ly
thoat nudc hiéu qua. Mac du FS van duy tr trén muc t6i thi€u cho phép
(21,3), xu hudng giam dan trong cac giai doan cho thay can ¢ giai phap
ky thuat nham dam béo su bén viing lau dai ciia cong trinh.,

DE tang cudng su 6n dinh clia ké Tra Cu khi d6i mat vdi tac dong
cUa viéc nang cap ha tang ky thuat va cac yéu t6 méi trudng, can thuc
hién cac gidi phap sau: Kiém soat tai trong thi céng bang cach han ché
tai trong ndng tac dong truc ti€p [én keé trong giai doan thi cong dé giam
bién dang nén dat, dong thai bé tri k& hoach thi cong hop ly, sirdung
phuang phap thi cdng nhe nhang dé tranh gay ap luc I6n lén két cau
ke. Cai thién hé thong thoat nudc bang cach thiét ké hé théng tiéu thoat
nudc hiéu qua dé gidm ap luc nudc 16 réng, dic biét trong mtia mualén,
d6ng thoi kiém tra va duy tri hé théng céng thoat nudc dinh ky nham
tranh tinh trang tich tu nudc gay mat 6n dinh nén dat. Giam sat va bao
tr dinh ky bang cach 13p dat cac thiét bi quan tric dé theo déi su thay
d6i clia hé s6 an toan va muc d6 bién dang cla k&, thuc hién kiém tra
dinh ky dé kip thai phat hién va xtr ly cac ddu hiéu mat én dinh trudc khi
sucoxay ra. Nghién ctiu b sung va ci tién thiét ké bang cach thuc hién
cac nghién ctu chuyén sau vé anh hudng clia tai trong déng lén hé s6
an toan clia céng trinh, xem xét mé phdng bang Plaxis 3D dé c6 danh
gid toan dién hon vé su 8n dinh clia hé théng ke.

Tom lai, viec nang cap ha tang ky thuat cé tac dong dang ké dén su
8n dinh clia ké Tra CU, doi hoi su kiém soat chat ché vé tai trong, hé
théng thoét nudc va cac bién phap gia c6. Nhiing giai phap dé xuat sé
gilip tdng cudng do bén clia cong trinh, giam nguy co'sat 16 va dam bao
sy an toan lau dai trong qua trinh khai thac
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St dung phuong phap thua sé6 Lagrange dé
phan tich tinh bai toan két cau dan phang co
nhiéu thanh dan sai léch chiéu dai do ché tao

Using Lagrange method for static analysis of plane truss with inaccurate fabricated

member lengths

>TS PHAM VAN DPAT

Khoa Xay dung, Truding Dai hoc Kién tric Ha Noi; Email: datpv.hau@gmail.com

TGM TAT

Ket cu dan [a mat trong nhirng dang két céu sir dung nhiéu nhét dugc
lira chon [am phuong &n ket céu cho cac cang trinh vt khéu da lan.
Trong thuc 8 thi cang, céc ket céu dan thuang duge ché tao tai cac
nha may, sau da duoc van chuyén va lap dit tai céc vi tri xay dung cong
trinh. Vic ché tao céc thanh dan trong thuc té thudng ca sy sai léch
trong pham vi cho phép so vai chiéu dai trong thiét ke va tinh toan, diéu
nay ciing duge phép trong céc tiéu chudn thi cong nghiém thu ket céu
thep hién hanh. Vi vay, ndi dung bai bao sé trinh bay mat phirong phap
hiu qua dé xay dung cach gidi bai toan két céu dan khi nhiéu thanh dan
cd chiéu dai sai lech do ché tao.

Tir khaa: K&t cdu dan; sai léch do ché tao; phan tich tinh; phureng
phap thira si Lagrange.

ABSTRACT

Truss structure is one of the most commonly used structural solution
for large span structures. In actual construction, truss structures are
often manufactured in factories, then transported and installed at
construction sites. The manufacturing of truss bars in practice often
has deviations within the allowable range compared to the length in
design and calculation, which is also allowed in current steel structure
acceptance standards. Therefore, in this article, a effective method will
be presented to build a solution for the truss structure with inaccurate
fabricated member lengths.

Keywords: Truss; fabrication error; static analysis; Lagrange
method.

1.DAT VAN PE

Két cdu dan [17, 24, 27] la mot dang két cau nhe, cé thé vugt
kh3u d6 16n, dac biét dang két cau nay c6 thé tao hinh cac dang kién
tric mot cach dé dang. Vi vay, két cdu dan la mot trong nhiing dang

két cau thudng dugc cac kién tric su, ky su s dung lam phuong an
thiét ké két cau cho cac cong trinh xay dung.

Hién nay cac két cdu dan thudng la cac két cdu ducc ché tao sén
tai cdc nha may ché tao thép sau d6 dugc van chuyén va cau l3p téi
coéng trudng xay dung. Vi vay, mot trong nhimng diéu khéng thé
trach khoi la viéc sai léch vé chiéu dai clia cac thanh dan giira ban vé
thiét ké va qua trinh gia cong, ché tao cac thanh dan. Cac sai léch vé
chiéu dai cac thanh dan trong qua trinh gia céng ché tao c6 thé lam
cho cac thanh dan ban dau sé c6 néi luc do qua trinh 13p dung. Vi
vay, van dé nghién clu cac phuong phap dé phan tich, tinh toan néi
Iuc va chuyén vi trong bai toan két cdu dan cé ké dén sy sai léch
chiéu dai thanh dan do ché tao la rat can thiét va da dugc nghién
clu tu rdt sém nhu; phuong phép luc, phuong phap chuyén vi...
[3,7,10,11,12, 26]. Hién nay cac phudng phap nay da dugc viét trong
cac giao trinh, sach tham khao dling trong dao tao trinh do6 dai hoc
tré [én trong nhiéu chuyén nganh ky thuat khac nhau.

Mét trong nhiing phuacng phap hiéu qua dé phan tich néi luc va
chuyén vi clia két cau hién nay dugc st dung nhiéu nhat la phuong
phap phan tir hiru han. Phuong phap phéan tirhiu han [1, 3,7, 16] la
phuong phap phan chia két cau ra thanh cac phan tir nho (goi
chung la phan t), tuy tiing hinh dang ctia két cdu cong trinh, cac
phan ti nay c6 thé l1a cac phan ti khéi, cac phan tir tdm hodc cac
phan t&r thanh. Cac phan t ctia két cau sé duac lién két véi nhau tai
cac nut la cac dinh clia phan td hodc tai cac vi tri trén cac bién gilra
c4c nut clia phan tl. V6i phuang phap nay, thi 8n cla bai toan c6
thé la: Cac thanh phan chuyén vi (bién dang) tai cac nat (mé hinh
tuang thich); Cac thanh phan néi luc (iing suat) tai cac nat (mé hinh
can bang); hodc vira la mét s6 thanh phan chuyén vj tai cac nat va
vUa la mot s6 thanh phan Uing néi luc tai cac nut.

Hién nay, khi phan tich néi luc cho cac két cau dan trong thiét
ké& thi moét trong nhiing phuong phap thudng dugc st dung nhiéu
nhat 1a phuong phéap phan ti hiu han. Cac tai liéu khi viét vé
phucong phap phan ti hitu han dé phan tich bai toan két cdu dan cé
su sai léch chiéu dai trong qua trinh cau tao thudng trinh bay, coi sy
sai léch chiéu dai ca thanh trong qua trinh ché tao bang mét tai
trong nhiét tuong duong [3, 4, 8, 12, 17, 18, 19, 20, 21, 22, 28]. Khi
xem sy sai léch chiéu dai ban dau bang tai trong nhiét tuong duong
dan dén viéc giai bai toan tré Ién don gidn hon nhung chua phén
anh thuc chat méi lién hé trong co hoc cta bai toan.

Trong bai bao [2] tac giad da trinh bay phuong phap phan tich
bai toan két cdu dan khi c6 mét thanh cé chiéu dai sai léch do ché

ISSN 2734-9888 | 03.2025 XAYDUNG |145



NGHIEN CUOU KHDA HOC

tao dua trén phuong phéap Lagrange va phuong phap phan ti hiu
han, két qua nghién cttu da chira rang:

- Trudng hgp 1: Khi truc cia thanh ¢é chiéu dai sai léch ban dau
cung phuaong véi truc ox’: khi 4p dung phuong phap nghién ctu
trong bai bao thi trong phuong trinh ma tran can bang ctia toan hé
két cau: ma tran dé do ciing mé rong clia két cdu sé md rong thém
mot hang va mot ¢t so véi ma tran do cling ban dau; s6 an s6 va
véc ta tai trong tac dung nut sé maé rong thém mét hang;

- Trudng hgp 2: Khi truc ctia thanh ¢6 chiéu dai sai léch ban dau
cung phuong véi truc oy’: khi 4p dung phuong phap nghién ctu
trong bai bao thi trong phuong trinh ma tran can bang cda toan hé
két cau: ma tran do ciing md rong clia két cdu sé mé rong thém maot
hang va moét cét so vdi ma tran d6 cling ban dau; s6 4n s6 va véc to
tdi trong tdc dung nut sé ma rong thém mot hang;

- Trudng hgp 3: Khi truc ctia thanh ¢6 chiéu dai sai léch ban dau
khong cung phuong véi truc ox” hodc truc oy”: khi dp dung phuong
phap nghién cdu trong bai bdo thi trong phuong trinh ma tran can
bdng clia toan hé két cdu: ma tran do dé ciing mad rong cla két cau
s& md& rong thém hai va hai cot so véi ma tran dé cing ban dau; s6
an s6 va véc ta tai trong tac dung nit sé mé rong thém hai hang

DE tiép theo phuong phap nghién ciu da cong bé cla tac gia
vao nam 2019 [2], trong bai bdo nay tac gia sé sé tap trung nghién
clu phuong phap phan tich bai toan két cdu dan phang c6 nhiéu
thanh dan sai léch chiéu dai do qua trinh ché tao khi chiu tai trong
tinh va vat liéu lam viéc trong giai doan dan hoi dua trén phuong
phap phan t& hitu han va phuong phap thia sé Lagrange;

2. AP DUNG PHUONG PHAP PHAN TU HUU HAN VA
PHUGNG PHAP LAGRANGE Df XAY DUNG PHUONG TRINH CAN
BANG CHO BAI TOAN KET CAU DAN €O NHIEU THANH DAN SAI
LECH CHIEU DAI DO CHE TAO

Xét bai toan quy hoach toan hoc vaéi cac diéu kién rang budc la
déng thuc nhu sau.

Ham muctiéu: Z = F(x,,x,,...,x,) = min (1)

Cécrang buodc:

g(X,%55005x,)=0; j=1+m; X = {xl,xz,...,xn (2)

Phuong phap thira s6 Lagrange [5, 22, 25] dua bai toan quy
hoach toan hoc c6 rang budc (1) vé bai toan quy hoach toan hoc
khéng rang buéc véi ham muc tiéu mé rong:

L(X,2) = F(x,%y,...X,) + 2 A,.8 (X, X,,..., x,) = min (3)
Jj=1

Piéu kién can dé ham L(X, 1) co cuc tri:

67]4:0 i=1+n

o @
oL .

—=0 j=1+m;

2

Trién khai (3) ta c6 hé phuong trinh gém (n+m) phuong trinh
doc lap véi (n+m) an la: x,,%,,..,X,, A5 Ay A, -

Xét bai toan két cau dan c6 “m” phan tu, sé bac tu do cla toan
hé la n. Thé nang toan phan cla hé dugc xéac dinh:

=3 Hoy ] (kLI 0~ (o) (] (Y, |0

Khi bai todn khong c6 thanh bi sai léch chiéu dai do qua trinh
ché tao, thi dua vao nguyén ly diing thé nang toan phan cla hé két
cdu dan ta xay dung dugc phuong trinh can bang cho toan hé két
cdu dan c6 dang:

[K{o} ={F} ©6)
trong doé:
KoK, oo K
[Kv]: k2] k22 A an .
k»‘al k»'12 A k;a;x
{5|}:{5‘| 5'2 5‘W}T;
{F'} = {F'l F'Z F'M}T

Bai bdo trinh bay chi tiét bai toan két cau dan c6 hai thanh dan
¢6 chiéu dai sai léch do ché tao. Vi cac bai toan két cau dan cé nhiéu
hon hai thanh dan c6 chiéu dai sai léch do ché tao vai, khi tinh toan
cling 4p dung tuong tu cac budc phan tich dugc trinh bay trong bai
béo nay dé phan tich.

2.1. Bai toan két cau dan c6 hai thanh dan sai léch chiéu dai
do ché tao véi hai truc thanh dan cé phuong triing véi phuong
cta mét trong hai truc toa dé cia hé toa do téng thé

a) Truong hgp 1
Hinh 1. Trutng hop hai thanh dan sai léch ¢4 truc thanh triing véi phuong cla mét trong hai truc toa do ciia hé toa do tong thé

Trong néi dung bai bao tac gia trinh bay chi tiét truong hgp 1,
cac trudng hgp con lai sé dugc thuc hién tuong ty. Xét bai toan két
cdu dan ¢ hai thanh dan ma truc clia hai thanh dan nay trung véi
mét trong hai truc hé toa d6 téng thé (nhu hinh 1a).
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b) Truong hgp 2

¢) Truong hgp 3

- C4c phuong trinh bé sung cla bai toan theo diéu kién rang
budc:

{&(5') = _5;1' + 52'1+2 -a,=0 7

8:(8) =6, =0, —a,=0

i+3
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- Ap dung phuong phap thia s6 Lagrange va phuong phap
phan ti hiru han da dugc trinh bay trong bai bao [2], phuong trinh

can bang cho bai toan cé thé dugc viét nhu sau:

'

2.2. Bai toan két cdu dan c6 hai thanh dan sai léch chiéu dai

do ché tao véi mét truc thanh dan sai léch ¢6 phuong tring véi
phuong ciia mét trong hai truc toa dé ciia hé toa dé téng thé

T TS T l

ST T e l

(8,:851)

(BuieaiBsier) (B:850.0)
O

J ! '
(52”:4‘352”4)

|
I
|
L
C ol xS
(6z.+3};82\+4) }
|
I
|
I
I
|
I
{
|

a) Truong hgp 1
Hinh 2. TruGng hgp hai thanh dan sai Iéch c6 mot truc thanh dan sai léch tring vdi
phuong ciia mot trong hai truc toa do cla hé toa do téng thé

b) Truong hgp 2

ku k(l)(Zi) k(l)(2i+l) k(l)(2i+2) k(l)(2i+3) k(l)(n+2) 0 0 51 K
k(Zi)I k(21)(21) k(Zi)(2i+l) k(Zi)(ZHZ) k(Zi)(2i+3) k(Zi)(n+2) -1 5(21') EZi)
k(2i+l)l k(2i+])(2i) k(2i+l)(2i+l) k(2i+l)(2i+2) k(21+l)(2i+3) k(21'+l)(;1+2) 0 5(2:41) E2i+1)
k(2i+2)1 k(2i+2)(2i) k(2i+2)(2i+1) k(2i+2)(2i+2) k(2i+2)(2i+3) k(2i+2)(n+2) 0 5(21+2) _ F(2i+2)
" ' " ' ' " 4 - ' (8)
k(2[+3)1 k(2i+3)(2[) k(2z+3)(2[+1) k(2i+3)(2i+2) k(2i+3)(2[+3) k(2[+3)(n+2) 0 -1 5(2i+3) Ezns)
k(n+2)l k(n+2)(2i) k(n+2)(2i+l) k(n+2)(2i+2) k(n+2)(2i+3) k(n+2)(n+2) 0 0 5(n+2) F(n+2)
0 -1 0 1 0 0 0 0 A a,
| 0 1 0 0 -1 0 0 0] 4 a,

a. Truong hgp 1: C6 moét truc thanh dan c6 chiéu dai sai léch

trling vdi truc X’ trong hé toa dé téng thé

- Cac phuong trinh bé sung cla bai toan theo diéu kién rang

budc (trong trudng hgp hinh 2a):

8(8)==6, +6,.,—a,=0

g,(6") = 5;;- _5;i+3 —a,=0

(©)

g,(0) = _5;141 + 5;”4 —a,=0
- Ap dung phuong phap thia sé Lagrange va phuong phap

phan ti hiru han da dugc trinh bay trong bai bao [2], phuong trinh
can bang cho bai toan cé thé dugc viét nhu sau:

k{l k;z k{(Zi) k£<21+1) k{(2i+2) ki(zm) k{(21+4) k{(;1+2) k{(n+3) 0 0 0 51 F

kl’l k;z ;(21') ;(2i+l) ;(znz) k;(2i+3) k;(21+4) ;(n+2) ;(IH»S) 0 0 0 51 Fz
k(’Zi)] k(‘Zi)Z k(yzixzr) k(lzl')(zm) k;Zx)(2i+2) k(Zi)(2i+3) k(vz:')(zwt) k£2i)(n+2) k(’Zi)(rH}) 1 0 5('2,') F;;i)
k(’znm k(ém)z k<'z,'+|)<z,') k(l2i+1)(2i+l) k('2i+l)(2i+2) k£2i+l)(2i+3) k(vzm)(zwt) k(v2i+])(n+2) k(’Zi+l)(n+3) 0 -1 ‘3‘('2/41) szzm)
k(‘2i+2)l k(vzwz)z k£2i+2)(2i) k(‘2i+2)(2i+l) kézwzxzwz) k(lz/+2)(2i+3) k(v25+2)(25+4) k£2i+2)(n+2) k£2i+2)(n+3) 1 0 0 5£2i+2) E'2H2)
k£2i+3)1 k(.2i+3)2 k£2i+3)(2i) k(’21+3)(2i+1) k£2i+3)(2i+2) k(’2i+3)(2i+3) k(’2i+3)(21+4) k(.2i+3)(n+2) k£2i+3)(r1+3) 0 -1 0 5(21”) _ F(l2i+3> (10)
k<’2,'+4)1 k£2i+4)2 k('2i+4)(2i) k(l2i+4)(2i+l) k('2i+4)(2i+2) k(‘2i+4)(2i+3) k£2i+4)(2i+4) k£2i+4)(,1+2) k('21+4)(n+3) 0 0 1 5('2144) F;'2i+4)
k£’1+2)1 k(’n+z)z k£r1+2)(2i) k(’n+2)(2i+l) k('n»fz)(zuz) k('n+2)(2i+3) k(’n+2)(21+4) k(n+2)(n+2) k£’1+2)(;7+3) 0 0 0 6(n+2) (n+2)
k('n+3>1 £)1+3)2 (’n+3)(2i} k(’n+3)(21'+1) k£n+3)(2i+2) £,1+3)(21+3> k£;1+3)(21+4) <'n+3)(n+2) (’n+3)(n+3) 0 0 0 6('/”3) 1:(;1+3)

0 0 -1 0 1 0 0 0 0 0O 0 0 A a,

0 0 1 0 0 -1 0 0 0 0O 0 0 A a,

0 0 0 -1 0 0 1 0 0 0 0 0] 4 a,

b. Trudng hgp 2: C6 mét truc thanh dan cé chiéu dai sai léch tring véi truc y’ trong hé toa do téng thé
- Cac phuong trinh b sung cua bai toan theo diéu kién rang budc (trong trudng hgp hinh 2a):

g(0)= _é‘ém + é‘énz —a =
8,(6)=08,—8,,,—-a,=0

g,(0")= _6;”1 +0y—ay =

an

- Ap dung phuong phép thifa s6 Lagrange va phuong phap phan ti hitu han da dugc trinh bay trong bai bao [2], phuong trinh can bang
cho bai toan cé thé dugc viét nhu sau:
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kl‘l kl‘Z k;(Zi) kl‘(ZHl) kll(21+2) kll(21+3) klv(2i+4) k£(11+2) klv(n+3) O O 0 51‘ E
k;l k;Z ;{Zi) ké(ZHI) ;(ZHZ) k;(ZHB) ké(2i+4) ;(n+2) ;()H}) 0 O 0 51‘ 1;‘2v
k(‘Zi)] k(‘Zz)Z k(’Zi)(Zi) k;Zi)(Zz+I) k(‘Zi)(ZHZ) k(‘Zi)(ZH}) k(‘Zi)(2i+4) k(’Zz)(rHZ) k(’Zz)(nJrB) 0 1 0 5(’21') E‘Zi}
k£2i+l)l k('2i+])2 kgzm)(zi) k(‘21+l)(2i+l) k(‘21+1)(2i+2) k£2x+1)(2i+3) k(‘2i+l)(2i+4) k(v2i+1)(n+2) k£2i+1)(n+3) -1 0 -1 5<’21+1> F;vzm)
k(‘ZHZ)] k{’21+2)2 k(’21+2)(2i) k(‘2i+2)(2i+l) k£21'+2)(2i+2) k(‘2i+2)(2i+3) k(‘2i+2)(21+4) k(’21+2)(71+2) k(‘2i+2)(n+3) 1 0 O 5(‘2i+2) F;’ZHZ)
k(v2i+3)1 k('2!+3)2 k(v21+3)(2i) k(v2i+3)(21+1) k(v2i+3)(2i+2) k(‘Zi+3)(2i+3) k(v2i+3)(21+4) k(v21+3)(n+2) k(‘Zi+3)(n+3) 0 71 0 5(‘2143) E;:’+3) (12)
k(‘2i+4)l k(’2i+4)2 k(’2i+4)(2i) k(‘2f+4)(2i+l) k£2i+4)(2i+2) k(‘21’+4)(2i+3) k('2i+4)(2i+4) k(’2i+4)(n+2) k£2i+4)(,1+3> 0 0 1 5('2144) F;l2i+4)
(’n+2}l k£n+2)z k£;1+2)(25) In+2)(2i+l} k(’n+2)(2i+2) k(’n+2)(2i+3) (’n+2)(2i+4) k£n+2)(n+2) k(‘l1+2)(n+3) 0 0 0 ‘S(vnn) (n+2)
(’n+3)1 (vn+3)2 (’n+3)(2i) k(’n+3)(2i+l) (‘n+3)(2i+2) (’n+3)(2i+3) (‘n+3)(2i+4) (‘n+3)(n+2) (‘n+3)(n+3) 0 0 0 5(’n+3) ('n+3)
0 0 0 -1 1 0 0 0 0 0 0 0 A a,
0 0 1 0 0 -1 0 0 0 0 0 0] 4 a,
0 0 0 -1 0 0 1 0 0 0 0 O A a,
2.3. Bai toan két cau dan c6 hai thanh dan sai léch chiéu dai s i
do ché tao véi hai truc thanh dan khéng c6 phuong trung véi (821595i0) |
phuong ctia mét trong hai truc toa dé cta hé toa dé tong thé . SE } !
- Cac phuong trinh bé sung cla bai toan theo diéu kién rang @ .} -53‘:) ‘ ! ‘ ay |
budc: i (GiesfsOrics) i
—5£l +5;i+2_al =0 a Vﬁiiaiii }
B : ok |
2‘,” 21.+3 2 (’I 3) i
—0yjuq + 0y —a; =0 i
_5;”1 + 5;”5 —a,=0 )
- Ap dung phuong phap thua sé Lagrange va phuong phap |  L_________________________ J

phan ti hitu han da dugc trinh bay trong bai bao [2], phuong trinh
can bdng cho bai toan c6 thé dugc viét nhu sau:

Hinh 3. Trudng hgp hai thanh dan sai léch ¢6 truc thanh dan sai léch khdng trung véi

phuong clia mot trong hai truc toa do cla hé toa dd téng thé

3. SU' DUNG PHAN MEM MATLAB TU BONG HOA PHAN TiCH
TINH BAI TOAN KET CAU DAN €O NHIEU THANH DAN SAI LECH
CHIEU DAI DO CHE TAO THEO PHUONG PHAP PHAN TU HUU
HAN

Trén nguyén tac da trinh bay 8 muc 2 trong bai béo, véi cac bai
toan c6 s6 thanh dan sai léch chiéu dai do ché tao nhiéu hon hai
thanh sé dugc ap dung tuong tu. D€ cong viéc tinh toan dugc tu
dong héda, trong ndi dung phan nay cta bai bao sé trinh bay cac
budc thuc hién phan tich bai toan két cau dan trong trudng hgp c6
thanh dan sailéch do ché tao bang viéc ap dung phan mém Matlab
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k{l k{(Zi) k£(2i+l) k;(2i+2) kl'(2i+3) kl’(2i+4) kl‘(2i+5) kll(n+4) 0 0 0 O 5; E
k;Zi)l k(lz,’)(z,’) k(‘Zi)(ZiH) k(vzixznz) k{‘Zi){ZH}} kgzi)<2i+4) k(yzi)(zns) k(’Zi)(rz+4) 1o 1 0 5(.21') E;i)
k(lzm)l k('2i+l}(2i} k(‘2f+])(2i+]) k(lzi+1)(z,’+z) k(‘2i+l)(2i+3) k(‘2i+l)(2i+4) k{zm)(zns) k(vz,‘+1)(n+4) 0 -1 0 -1 5(’2“1) Ez:m
k(vznz)l k(vznz)(zl’) k(‘2f+2){2i+1) k(lzwz)(znz) k('2i+2)(2i+3) k('2i+2)(2i+4) k{znz)(zns) k{'2i+2)(n+4) 10 0 0 5{2:42) F?zuz)
k('2i+3)l k(‘2i+3)(2i) k('2i+3)(2i+]) kgzns)(z”z) k(‘2i+3)(2i+3) k(‘2i+3)(2i+4) kézl+3)(2i+5) k(vzm)(nm) 01 0 0 5('2,43) le2;+3)
k(‘2i+4)] k('21+4)(zl) k(‘2i+4)(2i+1) k(vz,'+4)(z,'+2) k('21+4)(2i+3) k('zl+4)(2i+4) k(‘2i+4)(2i+5) k{'2i+4)(n+4) 0 0 -1 0 5{2:44) F?zu4) (13)
k('21+5)1 k(lzws)(zf) k£21+5}(21+l) k('2i+5>(zl+2) k('zns)(zws) k{z;‘+5){z,‘+4) k£2i+5)(2i+5) k(‘zl+5)(n+4) 0 0 0 1 5('2,45) F;;i+5)
k(’n+4)l k£r1+4)(2i) k(’n+4)(2i+|) k<’n+4)(zl+z) k(lrz+4)(2i+3) k(ln+4)(2i+4) k£n+4)(2i+5) k('n+4)(n+4) 0 0 0 0 5£/I+4) F;ln+4)
0 -1 0 1 0 0 0 0 0 0 0 0l 4 a,
0 0 -1 0 1 0 0 0 0 0 0 01 4 a,
0 1 0 0 0 -1 0 0 0 0 0 0l 4 a,
L0 0 -1 0 0 0 1 0 0 0 0 0] 4 a,

[13, 14, 15]. So d6 khaéi thuc hién cac budc phan tich cta bai toan
dugc thé hién hinh 4.

Kh&i thi 1: Khai bao cac bién s6 va hang sé la cac thong s vat
liéu, thdng s6 hinh hoc cta két cau: Can cu vao céc s6 liéu hinh hoc
cUa két cdu cing nhu cac thong.

Khai thi 2: Thiét [ap ma hiéu phan td, ma hiéu cac bac tudo va
cach ghép ndi cac phan ti véi nhau.

Khéi thi 3: Thiét lap ma tran do ciing clia cac phan t trong hé
truc toa d6 chung va ma tran do ciing téng thé ctia toan két cau: &
khéi nay, ta xac dinh dugc d6 ciing clia tling phan td, sau d6 ghép
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néi cac ma tran dé cing nay lai véi nhau dugc ma tran d6 cling cua
toan két cau, dua trén ma bac tu do cla tiing phan ti tuong tng véi
ma bac tu do téng thé.

Khai thir 4: Xac dinh vécto tai trong tac dung nut cda toan bo
két cau: Dau tién ta phai tao ra ma tran cot rong la ma tran vudng co6
bac bang t6ng s6 bac tu do clia toan hé cong véi s6 Cac diéu kién
rang budc nguyén nhan do su sai léch chiéu dai cac thanh dan do
ché tao, sau d6 ta tién hanh xac dinh tai trong tac dung tai nut cac
thanh dan.

Khéi thi 5: X ly nat cé thanh sai léch chiéu dai: Dua trén
phuong phap da trinh bay trong muc 2 clia bai bao, trong khéi nay
ta sé xay dung dugc ma tran do ciing va vécta tai trong mé& réng cla

bai toan.

Khai béo céc thong s6 hinh hoc clia két cdu,
kich thuc mat cit ngang va thong s vat 1y clia vat lieu

v

[Thiét 1ap thi tu cac phén tir va ma céc bac tu do
céc thanh phan chuyén vi clia cdc nit

v

Thiét 1ap ma tran do ciing cla chc phan tir va ma tran do ciing
cua toan bo két cdu trong hé truc toa do chung

Thiét 1ap vécto tai trong tic dung niit chia
toan hé két cau trong hé truc toa do chung.

Xt 1y nit ¢6 thanh sai léch chiéu dan
ban ddu do qua trinh ché tao

Thiét lap va giai phuong trinh can béng]
clia két cau c6 ké dén diéu kién bién.

Xéc dinh vécto chuyén vi clia toan hé

Xdc dinh noi luc trong cdc phan ti

Cretthic

Hinh 4. S¢ d6 khéi chuong trinh

[2005,4 (ax) ][ s, P
640 6827 5, P
—384  -256 1344 5, 0
0 -170,7 0 13654 5| | 2P
0 0 -384 256 20054 5 0
-13333 0 256 -170,7 640  682,7 5| |-LsP
0 0 288 -384 0 0 16213 S t=1 0
0 0 -384 512 0 0 384 512 5, 0
0 0 0 0 0 0 0 0 38 5, 0
0 0 0 0 0 0 0 0 25 1707 S 0
0 0 0 0 0 0 0 0 0 0 6667 S, 0
0 0 -288 384 13333 0 0 0 0 0 —6667 2672 S 0

L0 0 384 512 0 0 0o 0 0 0 0 —640 682,7]|5; 0

Kha&i thi 6: XU ly diéu kién bién clia bai toan: Trong khéi nay ta
phai x{ ly cac diéu kién bién cla bai toan bao gém cac diéu kién
bién c6 thanh phan chuyén vi bang khéng.

Kh&i thir 7: Xac dinh cac thanh phan chuyén vi tai cac nat: Giai
phuong trinh can bang clia toan hé trong hé truc toa d6 chung, ta
sé xac dinh dugc cac thanh phan chuyén vi tai cac nut ctia phan tu.

Khai thi 8: Xac dinh ndi luc trong cac phén ti: Sau khi xac dinh
dugc cac thanh phan chuyén vi tai cac nat dua vao cong thic da
trinh bay trong [1] sé xéac dinh dugc cac thanh phan néi luc tai cac
nut ctia phan ta.

Khai thi 9: In cac két qua phan tich.

4.ViDUPHANTiCH $6

4.1.Vidubaitoan két cdu dan c6 hai thanh dan sai léch chiéu
dai do ché tao véi mét truc thanh dan sai léch ¢6 phuong tring
véi phuong clia mét trong hai truc toa d6 cia hé toa do téng thé

Vi du 1: Trong qua trinh ché tao, thanh dan AH va thanh HK bj
hut chiéu dai so véi thiét ké 1a 0,2(cm). Hay xac dinh néi luc trong
céc thanh dan sau khi néi diém H vao diém H’, néi diém H vao diém
H" va két cau chiu lyc tdc dung nhu hinh 5, biét: M6 dun dan hoi vat

liéu ctia cac thanh la: E = 2.104(kN/cm2); dién tich mat cit ngang
cacthanhla: A= 10(cm2);téi trong tac dung: P =20(kN).
Loi giai

2m

y Y > PN
L;‘ 4 LSm 4 15m 4 1Sm 4 1.5m y LSm y I1.5m 4 X'y 15my 1Smy 15m y 1.5Sm 4 15m y 1.5m g

Hinh 5. Vidu 1 Hinh 6. 56 hiéu ma
Xay dung phuong trinh can bing toan hé khi chua ké dén su sai
léch chiéu dai thanh dan do ché tao.

Phuong trinh can béng toan hé: [KJ{&} = {F}

Khi ké dén sai lech chiéu dai clia thanh dan sai léch nhu hinh 5. Phuong trinh can béng cda toan hé dugc viét lai nhu sau:
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[ 2005,4
640 6827
-384 256 1344
0 -170,7 0 13654
0 0 384 256 20054
-13333 0 256 —170,7 —640  682,7
0 0  -288 -384 0 0 16213
0 0 -384 -512 0 0 384 512
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 288 384 13333 0 0 0
0 0 384 512 0 0 0 0
0 0 0 0 0 0 -1 0
0 0 0 0 0 0 0 -1
|0 0 0 0 0 0 1 0

(dx)_ o} P

5, -P

5, 0

5, 2P

5, 0

5| |-L5P

5, 0

S| | o

384 s ] o
256 170,7 5, 0
0 0 6667 5, 0
0 0 —6667 2672 5, 0
0 0 0  —640 682,7 5,5 0
10 0 0 0 0 Al 01664
0o 1 0 0 0 00 2| 10,1109
0 0 -1 0 0 00 0 |4 0,2

Giai phuong trinh can bang cla toan hé sé xac dinh dugc cac thanh phan chuyén vi tai cac ndt cha thanh dan. Sau khi xac dinh dugc

chuyén vi tai cac nat dan sé xac dinh dugc néi luc cac thanh dan. K&t qué nhu trong bang 1, bang 2:

Bang 1. K&t qua phan tich cac thanh phan chuyén vi tai nat dan

Chuyén vi 5,(cm) d,(cm) d,(cm) d,(cm) d;(cm) 8, (cm) 3,(cm)
Phuong phép dé xuat -0,0079 -0,0940 -0,0652 -0,1906 -0,2209 20,2742 -0,0166
5ap2000 20,0079 20,0940 20,0652 20,1906 20,2209 20,2742 20,0166
Ch uyén Vi dy(cm) d,(cm) §,,(cm) 6, ,(cm) 5,,(cm) d,;(cm)
Phuong phap dé xuat 20,2542 0,1496 20,1427 20,2166 02184 03111
5ap2000 20,2542 20,2184 03111
Chuyén vi
Bang 2. Két qua phan tich néi lyc trong cac thanh dan
Noi Iuc N,&N) | N,kN) | N,(kN) | N,(kN) | No(kN) | N.(kN) | No(kN) | Ny(kN) | N,(kN) | N (kN) | N, (kN)
Phud%")?ug:‘ap 63,942 | -56,163 | -46,147 | -69,497 | 25115 | 17,414 | 3525 | 5084 | -11,635 | -1,186 | -3,302
Phanmeém | cooc | 5618 | 4616 | -6951 | 2513 | 17,43 3,54 510 | -11,63 17 3,29
Sap2000

Theo két qua phan tich gitia phuong phap dé xuat cta bai bao
va phan mém Sap2000 (bang 1, bang 2) cho thay, khi dp dung ham
s6 Lagrange dé giai vi du 1 theo phuong phap dé xuat trong bai bao
cho két qua hoan toan tin cay.

4.2.Vidu bai toan két cau dan c6 hai thanh dan sailéch chiéu
dai do ché tao, khéng ¢6 truc thanh dan sai léch ¢6 phuong
trung véi phuong clia mot trong hai truc toa do cta hé toa do
tong thé

Vi du 2: Trong qua trinh ché tao, thanh dan HC va thanh KE bi
hut chiéu dai so vdi thiét ké la 0,3(cm). Hay xac dinh néi luc trong
céac thanh dan sau khi néi diém C vao diém C’, ndi di€ém E vao diém
E’, n6i diém F vao diém F’, n6i diém H vao diém H’ va két ciu chiu
luc tdc dung nhu hinh 7, biét: M6 dun dan héi vat liéu clia cac thanh

Bang 3. K&t qua phan tich cac thanh phan chuyén vi tai nat dan

la: E=2.104(kN/cm2); dién tich mat cit ngang cac thanh la:

A= 10(cmz) ; tai trong tac dung: P =20(kN).
L&i gidi

4 LSm g 15Sm g 1Sm y 15Sm 4 15m g 15m 4

+ 1.5Sm N 1.5m N L.Sm 4 1.5m N 1.5m N L.Sm L

Hinh7.Vidu1 Hinh 8. 56 hiéu ma

Cac budc thuc hién nhu vi du 1, chuyén vi tai cac nut dan duogc
thé hién trong bang 3, ndi luc trong cac thanh dan dugc thé hién
trong bang 4.

Chuyén vi 8, (cm) 3,(cm) 8, (cm) d,(cm) 8;(cm) 8 (cm) d,(cm) 8, (cm) 8,(cm)
Phuong phap dé xuat 0 0 0,1139 -0,1939 0,0518 -0,3308 0,1251 -0,0288 0
Sap2000 0 0 0,1139 -0,1939 0,0518 -0,3308 0,1251 -0,0288 0
Chuyén vi §,,(cm) d,,(cm) 3,,(cm) 8,;(cm) 5,,(cm) 8,5(cm) 8,s(cm) §,,(cm) §,4(cm)
Phuong phéap dé xuat 0 0,1092 -0,0401 -0.0708 -0,2801 0,1235 -0,2965 -0,1261 -0,1305
Sap2000 0 0,1092 -0,0401 0,1235 -0,2801
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Bang 2. K&t qua phan tich néi luc trong cac thanh dan

Noiluc | N(kN) | Ny(kN) | Ny(kN) | N,(kN) | N,(kN)

Ne(kN) | Ny (kN) | Ny(kN) | No(kN) | Ny (kN) | N, (kN)

Phuong
phap dé

; -72,915
Xuat

-69,104 | -59,088 | -78,471 38,056

26,387 12,498 18,025 -6,251 9,581 2,082

Phan
mém
Sap2000

-72,93 -69,13 -59,11 -78,49 38,08

26,48 12,498 18,05 -6,24 9,50 2,09

Theo két qua phan tich gitta phuong phap dé xuat cta bai bao
va phan mém Sap2000 (bang 3, bang 4) cho thay, khi ap dung ham
s6 Lagrange dé giai vi du 1 theo phuaong phéap phan tir hiu han cho
két qua hoan toan tin cay.

5. KET LUAN

Qua cac két qua nghién ctiu trong bai bao da trinh bay & trén co
thé dan dén mot sé két luan sau day:

- Viéc ap dung phuong phap phan t& hiru han va két hgp
phuong phap thuia s6 Lagrange c6 thé phan tich dugc bai toan két
cau dan c6 nhiéu thanh dan c6 chiéu dai thanh dan sai léch do ché
tao ma khéng phai st dung phuong phép tai trong nhiét tuong
duong nhu mot s6 tai liéu khac da trinh bay.

- Phuong phap nghién ctu trong bai bao do khéng chiu tai
trong nhiét tuong duong nén khi ap dung vao céac bao toan c6 yéu
té phi tuyén vat liéu sé khéng bi anh hudng do viéc khai bao dac
tinh vat liéu nhu st dung phuong phap tai trong tuong duong.

- Phuong phép nghién cdiu trong bai bao, trong thuc hanh tinh
toan c6 thé dugc |ap trinh dé tu ddng hoda phan tich nén c6 thé ap
dung cho céc bai toan két cdu dan c6 s6 lugng phan ti nhiéu, lién
két diéu kién bién phuc tap cing cé thé ap dung mot cach dé dang.
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TOM TAT

Trong giai doan phét trién va hai nhap kinh t& qudc té coa d&t nude hign
nay, céc doanh nghigp xay dung can phéi nang dong va séng tao trong
viec tim moi bién phép dé nang cao chat lrgng xdy dung cang trinh,
trong dé céc cang viec nhu kiém tra, theo di, giam sat, dan ddc chi dao
va danh gia cang trinh dén tr don vi tu vén giam sat that su 13 cén thigt.
Tuy dang vai trd quan trong trong viec quan Iy chat lugng. khéi legng,
tién da. an toan lao ding va vé sinh mai trudng xay dung, cong tac dam
béo chét lrgng cia tw vén giam sat van can tdn tai nhigu vén dé ca the
anh huéng dén Igi ich cia chi ddu tu vé nhiéu mat. Nghign ciu hudng
dén viec phan tich cac yeu td chinh anh hwdng dén chat lreng cda tu vén
giam sat trong cac dy &n xay dung. Nghién ciu duge tign hanh vai cac
ddi tugng dén tir cac don vi chil ddu tu, tu van quén Iy du én, tr van thist
ke, tu van giam sat va nha thau thi céng cda cac loai hinh du &n khéc
nhau. Dir ligu thu vé 149 bang khéo sét hop lé dugc st dung dé tién hanh
phan tich kiém dinh T-test va phan tich thanh td chinh (PCA). Két qué cho
théy co sur khéc bigt gita chi dau tu, tr vén gidm sét, va nha thau thi
cong vé chét lwgng cia cong tac giam séat. Bén canh da, cac yéu td ciing
duge chia thanh ba nhén td chinh anh hudng dén chét lreng cda tr vén
giam sét bao gom: {) Tac phong dao dirc cia twr vén giém sat; 2) Tinh
chuyén nghiép va thai do lam viéc cda tu van giam sat; 3) Trinh do va
kinh nghiém cia tu vén giam sat. Ket qua nghién ciru dd xéc dinh dugc
céc yBu td tac dang dén chét lrgng cia tu van giam sét cong trinh, gidp
cho chi déu tu cing céc don vi tr vén gidm sét xay dung co goc nhin
tdng quat, tir da ca thé ap dung duoc cac gidi phap ph hgp nhdm nang
cao kha nang canh tranh va higu qué cia cang tac tw van gidm st trong
céc dir n xay dung.

Tir khéa: Chat lwgng cong trinh; dur an xay dung; PCA; tr vén giam sat;
y&u td anh huéng.

ABSTRACT

In the stage of development and international economic integration of the
country, construction enterprises need to be dynamic and creative in seeking
all measures to boost the quality of construction work, in which some tasks
such as inspection. monitoring. supervision, urging and evaluation from the
supervision consultant are truly necessary. Despite playing a vital role in the
management of quality, quantity, schedule, labor safety and construction
environmental sanitation, the quality assurance of supervision consultants still
remains many issues affecting the investor's interests in various ways. The
study aimed to determine the factors affecting the quality of supervision
consultants for construction projects. The research was conducted based on
the point of views of investors, project management consultants, design
consultants, project supervision consultants and contractors who had
experiences in different types of projects. The collected data consists of 149
valid survey responses, which were used to conduct T-test testing and
principle component analysis (PCA). The results indicate differences amang
investars, supervision consultants, and construction contractors regarding
the quality of supervision work. Additionally. the factors were grouped into
three main components affecting the quality of supervision consultancy,
including: 1) Moral characters of supervision consultants; 2) Professionalism
and work attitudes of supervision consultants; 3) Qualification and experience
of supervision consultants. The research outcomes confirmed the factors that
have an effect on the quality of construction supervision consultants, which
help the investors and supervision consulting companies to gain a general
perspective and possibly apply relevant solutions to enhance the
competitiveness and efficiency of supervision consultancy in construction
projects.

Key words: Project quality; construction projects; PCA; supervision
consultants; influential factars.

1.GIGI THIEU

Trong su nghiép cong nghiép hoa, hién dai hoa dat nudc, nhimg
thanh tuu dat dugc clia nganh Xay dung tai Viét Nam néi chung va
TP.HCM néi riéng da timg budc khang dinh dugc vi thé quan trong,
g6p phan to Ién vao viéc hoan thanh cac nhiém vu kinh té - xa hoi ctia
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dat nudc, tiing budc d6i mdi, phat trién va héi nhap khu vuc va quéc
té. Theo Téng cuc théng k&, tinh chung ndm 2021, gia tri san xudt xay
dung theo gid hién hanh udc dat hon 1938,9 nghin ty dong, tang 5,1%
so vGi nam 2020 [1]. Nganh Xay dung & Viét Nam la mét trong nhiing
nganh c6 ca hdi thuan loi nhat 3 Dong Nam A khi muc d6 dau tu cong,
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tu nhan va dau tu nudc ngoai ngay cang tang, tao diéu kién thuan lgi
cho viéc phat trién cac cd s& ha tang va cac phan khuc thi trudng khéc.

Tuy nhién, chat lugng nguén nhan lyc nganh Xay dung van chua
dap Ung dugc yéu cau cla thi trudng. Dan dén viéc cac cong ty xay
dung Viét Nam khé tring thau céc du an lén, phuc tap ca trong va
ngoai nudc [2]. Cac cong ty tu van xay dung ciing déi mat vai van dé
nghiém trong nay. Pac biét la khu vuc TP.HCM noi dugc xem la trung
tam kinh té& cda ca nudc. Viéc xem xét va phan tich mét cach toan dién
céc yéu t6 anh hudng dén chat lugng cong tac tu van giam sat trong
xay dung la can thiét va mang y nghia thuc tién nham dép ting dugc
nhu cau clia cac cong ty tu van va cac cha dau tu trong viéc lya chon
dich vu tuvan giam sét c6 chat lugng.

Nhiéu nghién ciu da dugc ti€n hanh trén mét s6 quéc gia lién quan
dén viéc quan ly chat lugng clia cac cong trinh xay dung. Oakland va
Aldridge (1995) da xay dung mé hinh danh gia viéc quan ly chat lugng cla
cOng tac tu van thiét k& két cau va dan dung [3]. M6 hinh [a xem xét méi
quan hé gilia chi dau tu va nha thau. Cac yéu t6 anh hudng dén chat
lugng céng trinh xay dung & Ai Cap cling dugc nhan dang va danh gia
tam quan trong tuang doi (Razek, 1998) [4]. Ky thuat Delphi dugc sir dung
véi sy tham gia clia cac chuyén gia bao gém chii dau tu, tu van, nha thau
va cac giao su dai hoc. Két qua cho thady c6 16 yéu t6 anh hudng va vai tro
clia tling yéu t6 cing da dugc xac dinh. Cac dé xuat nang cao hiéu qua
c6ng viéc tu van lién quan dén nhiing yéu t6 nay cé thé gilp nang cao
chét lugng xay dung. Ngoai ra, mét nghién ctu vé viéc ap dung tiéu chuan
ISO 9001 trong cac cdng ty tu van ky thuat tai Hong Kéng cling dugc Tang
va Kam (1999) thuc hién [5]. Cac bang cau héi da dugc thu thap tU cac
chuyén gia quan ly chat luong (QAMs) & cac cong ty tu van ky thuat. Két
qua cho thay chat lugng céng viéc thiét ké va quan ly doanh nghiép duoc
cai thién khi ap dung hé thdng quan ly chat lugng (QMS) theo tiéu chudn
ISO 9001 nhung két qua dat dugc nam dudi muc mong dgi ban dau. Tuy
nhién, céng tac tu van cé thé co hiéu qua va c6 thé dan dén su thay déi
céch thic t6 chic clia du an [6]. Dua trén viéc xem xét tai liéu vé tu van
quan ly va thay d6i t6 chtic trong 30 nam két hgp véi phuang phap phéng
van céac chuyén gia tu van va bang cau hoi, Shaw (2019) da nhan xét rang
cac ménh lénh ma cac chuyén gia tu van gdp phai kho khan trong viéc
diéu hanh va dam bao su thanh céng cho cac doanh nghiép gay anh
hudng, dan dén viéc can phai thay d6i t6 chiic ctia du'én.

Bén canh cac nghién cliu & nudc ngoai, nhiéu nghién ctu trong
nudc lién quan dén viéc quan ly chat lugng giam sat, thi cong ctia cac
céng trinh xay dung cling dugc thuc hién. Nghién ctu clia Nguyén
(2016) vé van dé hoan thién cong tac giam sat thi cong xay dung trong
céng trinh ctia Cong ty CP Tu van dau tu xay dung Tay HO [7]. Thuc té
cho thdy hoat dong tu van giam sat clia nhiéu céng trinh van chua
thuc hién hiéu qua, hang loat cac vu tai nan dac biét nghiém trong da
xay ra ma nguyén nhan chinh khéng chi do nha thau ma ca cac don vi
tu van giam sat khong hoan thanh trach nhiém nhu vu sap gian gido
tai khu cédng nghiép Formosa Ha Tinh, cc vu tai nan do thép thi cong
bi roi trong quad trinh thi cdng du an dudng sét thi diém doan Nhén -
ga Ha Noi, dudng sat trén cao Cat Linh - Ha Dong...Dua vao cac cha
truong clia Nha nudc, cac chinh sach, cac van ban phap luat lién quan
dén hoat dong giam sat thi céng xay dung cong trinh cing phuang
phap théng k&, so sanh, phan tich téng hop cac van dé, nghién ciu da
dua ra mot s6 giadi phap hoan thién céng tac tu van giam sat gép phan
gitp cho Cong ty CP Tu van dau tu xay dung Tay H6 noi riéng va céc
cbng ty tu van xay dung trén ca nudc néi chung cé thé ban giao cho
chti dau tu nhiéu céng trinh dam bao chat luong, tién dé va an toan.
Bén canh d6, mét s6 van dé vé phan cap lam chi dau tu cho cac céng
trinh, dy an thudc chuong trinh 135 trén dia ban tinh Thanh Héa ciing
dugc thuc hién bdi Nguyén (2017) [8]. Cac quyét dinh cGa nha nudéc
cho cac dy an trong chuang trinh 135 cho thay trach nhiém, nang luc
déi ngl can bd va cdng dong dugc nang cao, tao ra su dong thuan

trong nhan dan, phat huy dugc ndi luc clia cong dong hudng dén
gidm nghéo bén viing. Céng tac giam sat trong xdy dung co s& ha
tang cling dugc thuc hién chat ché hon, dm bao cong trinh thi cong
dat tién do, chat lugng ngay cang tét, han ché dugc lang phi, that
thoat. Mot phan tich khac ctia Pham (2016) vé khia canh hoan thién
cbng tac giam sat chat luogng thi cdng nha & téi dinh cu tai khu tai dinh
cu Xuan La, quan Tay H6, TP Ha Noi cling dugc tién hanh do van dé
buc xuc vé chat lugng nha, cung cach quan ly kém theo nhiing phan
anh, kién nghi clia ngusi dan ciing nhu cac té chiic xa hoi [9]. Bang cac
phuong phap nghién ctiu nhu diéu tra, khdo sét thuc dia, thu thap tai
liéu, phan tich nguyén nhan, so sanh, tdng hgp, chon loc cac tai liéu va
ké thira két qua clia cac dé tai nghién ctu khoa hoc va céc du an khac
6 lién quan, nghién clu da dé xuat mot so6 gidi phap trong cong tac
gidm sat thi cdng nham han ché cac nguyén nhan gay xuéng cap cac
cdng trinh thudc khu téi dinh cu Xuan La, hudng téi viéc hinh thanh
mét khu tai dinh cu ki€u mau, c6 chat luong ky thuat cao, ha tang
dong b va tiéu bi€u cho viéc xay dung cac khu tai dinh cu ti€p theo.
Méi quan hé gilta muc do cam két clia chli dau tu, nha thau va tu van
gidm sat tdi tién d6 du an xay dung tai Viét Nam cling da dugc ghi
nhan bai Nguyén (2018) [10]. TU cac phép phan tich dinh lugng,
nghién ctu két luan rang yéu t6 cam két clia nha thau trong thuc thi
du an la mét trong nhiing yéu t6 trong yéu can dugc xem xét mat
cach théa dang trong qua trinh quan ly thuc hién du én, néu xem xét
sém & nhiing giai doan dau tién, cu thé nhu & giai doan lua chon nha
thau sé gop phan quan trong trong viéc lua chon dugc nhimg nha
thau cé chét lugng, dam bao sy thanh cong cho cac dy an.

Nhiing nghién ctu trén cho thay viéc phan tich cac yéu té gay anh
hudng dén chat lugng clia tu van giam sat trong cac du én xay dung
tai Viét Nam can phai dugc tién hanh thém dé danh gia maét cach toan
dién bao gébm ca quan diém khac nhau vé chat lugng clia cong tac tu
van giam sat. Bang viéc hé théng hoa, lam rd nhiing co s& ly luan
chung vé coéng tac tu van gidm sat, nghién ctu gitlip nhan dang va
phan tich cac nhan t6 anh hudng dén chat lugng tu van giam sat cac
cdng trinh xay dung trén dia ban TP.HCM, déng thai dé xudt mot sé
giai phap cai thién. Diéu nay cing dugc xem la co s& gitp cho cac dan
vi tu van gidm sat, ch dau tu, nha thau, ban quan ly du an nam duoc
tinh hinh thuc t€ va c6 ké hoach hgp ly nham nang cao nang luc doi
ngl tu van gidm sat ctia don vi, dap Ung van dé dam bao chat lugng
cong trinh theo yéu cau clia cht dau tu, tang muc do hai long clng
nhu tao lgi thé cho doanh nghiép nang cao kha nang canh tranh khi
tham gia vao cac dy an trong nudc cling nhu quéc té.

2. PHUONG PHAP NGHIEN CUU

Dua trén viéc téng hgp ti cac nghién ctu trudc day, cac bai bao
khoa hoc trong va ngoai nudc, cling véi y kién tham van tir nhing
chuyén gia c6 kinh nghiém trong linh vuc tu van xay dung, bang cau
hoi tréc nghiém dugc xay dung gém 16 yéu t6 (Bang 1) tac dong dén
chat luong clia céng tac tu van gidm sat. K&t qua kiém dinh hé s
Cronbach’s Alpha cho toan bé cac muc héi (bao gom tat ca yéu to) dat
0.942, 16n hon 0.8, ddng thai hé sé Cronbach'’s Alpha cda tiing yéu t6
riéng lé cling déu vugt ngudng 0.8. Do do, thang do dugc xac nhan la
phu hgp dé st dung trong nghién cdu [11].

Bang 1. Téng hgp cac yéu t6 anh hudng dén chat lugng céng tac
tuvan giam sat

STT Cacyéu té anh huéng Ky hiéu

1 | Tuvan gidm sét ndm rd vai tro va trach nhiém ctia minh (L1
Tur van giam sat thuc hién day d0 cdc yéu cau vé vai tro va trach

2 e (L2
nhiém ctia minh

3 | Tuvangidm sdt cd tac phong lam viéc chuyén nghiép (L3
Tu van gidm sét cé tinh than trach nhiém trong cong viéc (L4

5 | Tuvan gidm sdt c6 dong luc lam viéc cao L5
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STT Cacyéu té anh huéng Ky hiéu
6 | Tuvangidm st ham hoc héi, cap nhét, néng cao kién thiic chuyén mon (L6
Tur van gidm sét ndm rd duoc cac tiéu chuan xay dung va céc quy
7 NN 7
dinh hién hanh
8 | Tuvangidm satludn luon dat van dé an toan lao dong Ién hang dau (L8
9 | Tuvan giam sat khong nhan béi dutng clia nha thau ({)
Tur van gidm sat ¢6 kha néng hop tac véi cac bén lién quan dé giai
10 PN cL_10
quyét van dé
11 | Tuvdn giam sat lam viéc cong tam, dé cao dao diic nghé nghiép 1
12 | Tuvan giam st c6 kinh nghiém thuc té & cac cong trinh tuong tu CL_12
Tur van gidm sét ¢6 kha nang kiém soat chi phi, tién d6 va chat
13 S cL_13
lugng cong trinh
Tu vdn gidm sat lam viéc 6 cong ty ¢ moi trudng lam viéc hop tac
14 N L_14
va dai ngd cao
Tur van gidm sat 1am viéc 6 cong ty cd quy trinh dao tao tu van giam
15 . " " CL_15
sdt chuyén nghiép
16 | Tuvangidm sét c6 ching chi hanh nghé phit hgp véi loai cong trinh (L_16

Qua trinh khao sat dugc trién khai theo hai hinh thuc: truc tiép
(théng qua phoéng van hodc gli ban cling) va gian tiép (gli biéu mau
tryc tuyén) dén céc ca nhan lam viéc tai cac don vi cht dau tu;, tu van
thiét k&, tu van quan ly du &n, tu van gidm sat va nha thau véi sé nam
kinh nghiém dudi 3 nam dén trén 5 nam. D{ liéu st dung trong nghién
cliu bao gém 149 bang khao sét hop 1&, dugc thu thap tai TP.HCM.

Kiém dinh su khac biét trung binh bang phép phan tich mau déc
lap T-test (Independent Sample T-test), dugc thuc hién trudc tién
nham so sanh su khac biét trong viéc danh gia xép hang céc nhan t6
anh hudng gidia cht dau tu véi nha thau thi cdng va tu van giam sat.
Tiép sau d6, phuong phap phan tich thanh t6 chinh PCA dugc tién
hanh nham xac dinh cac nhém nhan t6 anh hudng dén chat lugng tu
van gidm sat céng trinh xay dung. Phan mém SPSS 22.0 va Microsoft
Excel Ia 2 céng cu dugc dung dé phan tich va xt ly di liéu.

3.KET QUA NGHIEN CUU

Dua vao dit liéu thu thap tir khao sat dugc xt ly phan tich théng ké
va ap dung phép phan tich mau doc lap T-test, két qua cho thdy 16
yéu t6 anh hudng dén chat lugng cong tac tu van giam sat déu co gia
tri trung binh (Mean) 16n hon 3, chiing té céc yéu t6 nay déu cé mic
d6 anh hudng dén déi tugng nghién cliu. Théng ké cu thé vé cac yéu
t6 anh hudng va bang x€p hang céc yéu té theo su so sanh, danh gia
clia nha thau véi cht dau tu va tu van giam sat dugc thé hién cu thé
trong Bang 2 va Bang 3.

Bang 2. Bang x€p hang va so sanh su khac biét gilra cht dau tu va

Xép hang Xep han?
, theo nha
Hang muc N | Mean | theo chu P
2 thau thi
dau tu R
cong
Chi dau tu 17 | 3,59
s Nha thau thi cong 20 | 2,85 6 1
(hi dau tu 17 | 4,06
s Nha thau thi cong 20 | 3,75 ! 8
Chi dau tu 17 3,47
s Nha thau thi cong 20 | 3,95 8 5
Chi dau tu 17 | 335
o Nha thau thi cong 20 | 4,40 10 !
Chi dau tu 17 3,41
an Nha thdu thi cong 2 | 410 ’ 4
Chi dau tu 17| 39
a1 Nha thau thi cong 20 | 3,65 2 ’
Chi dau tu 17| 353
a1 Nha thau thi cong 20 | 3,25 7 10
Chi dau tu 171 329
1 Nha thau thi cong 20 | 3,90 n 6
(hi dau tu 17 | 3,65
.15 Nha thau thi cong 20 | 3,90 5 6
(hi dau tu 17 | 335 10 6
CL_16 | Nha thau thi cong 20 | 3,90

Dua vao bang so sanh, danh gia gitia chti dau tu va nha thau thi céng
(Bang 2), ta thdy dugc su danh gid clia hai bén vé cac nhan t6 anh hudng
dén chat luong cdng tac tu van giam sat nhin chung cé su khac biét. Néu
diing & goc do ch dau tu thi nhan t6 CL_8 (Tu van giam sat luén ludn dat
van dé an toan lao déng lén hang dau) ding thi | (mean = 4.06), ding
hang Il (mean = 3.94) la nhan t6 CL_12 (Tu van giam sat c6 kinh nghiém
thuc t& & cac cdng trinh tuong tu) va hang lll (mean = 3.82) thudc vé nhan
t6 CL_6 (Tu van gidm sat ham hoc héi, cap nhat, nang cao kién thuc
chuyén mén). Ngoai ra, néu xét vé goc do clia nha thau thi cong, nhan t6
CL_10 (Tu van gidm sét c6 kha nang hop tac véi cac bén lién quan dé giai
quyét van dé) xép hang | (mean = 4.40). Xép hang Il (mean = 4.30) la nhan
t6 CL_1 (Tu van gidm sat ndm r6 vai trd va trach nhiém ctia minh) trong khi
nhan t6 CL_2 (Tu van giam sat thuc hién day du cac yéu cau vé vai tro va
trach nhiém ctia minh) gitrhang lll (mean =4.25).

Bang 3. Bang x&p hang va so sanh su khac biét gitia ch dau tu va
tu van gidam sat trong viéc danh gia cac yéu t6 anh hudng dén chat
lugng tu van giam sat

nha thau thi cdng trong viéc danh gia cac yéu t6 anh hudng dén chat Xép Xép hang
lugng tu van gidm sat hang theo tu
v Hang muc N Mean CT, ez
. Xép hang theo chi | van giam
Xép hang : A .
| theo nha dau tu sat
Hang muc N | Mean | theo chu P

dauty | thauthi Chi déu tu 7| 383

8 L1 - 7 3
cong - Tu van gidm sat 9 4,25
Chi dau tu 17 | 353 Chi dau tu 17 3,35

a Nha thau thi cong 20 | 430 7 2 a2 Tu van gidm sat 9 4,04 10 10
Chi dau tu 17| 335 Chi dau tu 17 3,53

a2 Nha thau thi cong 20 | 425 10 3 a3 Tu van gidm sat 96 4,15 7 8
Chl dau tu 17 | 3,53 Chl dau tu 17 3,76

a3 Nha thau thi cong 20 | 3,95 7 5 s Tu van gidm sat 96 4,4 4 4
Ch dau tu 17 | 3,76 Ch dau tu 17 3,65

a4 Nha thau thi cng 20 | 4,10 4 4 s Tu van gidm sat 9 4,16 5 7
Ch dau tu 17 | 3,65 Chl dau tu 17 3,82

as Nha thau thi cong 20 | 3,80 5 7 s Tu van gidm sat 96 4,21 3 5
Chl dau tu 17 | 3,82 Chl dau tu 17 3,59

s Nha thau thi cong 20 | 470 3 4 s Tu van gidm sat 9 4,24 6 4
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g g 0.000 < 0.05, cho thay cac bién tuong quan véi nhau va thod diéu kién
Xép Xép hang ) :
hang theo tu phan tich nhan té. Phan tich PCA dugc thuc hién véi 16 bién quan sét véi
Hang muc N | Mean | b | vin gidm phép xoay Varimax. Sau 2 [4n phén tich d4 loai bo dugc mét nhan t6vihé
dau tu sat s6 tdi nhan tQ khéng dam béo dugc mUC y nghia thuc tién clia phép phan
it 7 106 tich (< 0.5). Két qua phan tich dugc thé hién qua cac Bang 4 va 5.
s ngauy . 1 1 Bang 5. Ma tran xoay cla cac nhan té anh huéng
Tu van gidm sat 96 3,99 Nhan t6
Cha dau tu 17 347
a9 Tu van giam sat 9 40 8 5 ! 2 3
hi dSStu 7 3'35 CL_10. Tuvan giam sat c6 kha ndng hop tac véi cac 0.840
cL_10 T van diam sat % 4'20 10 6 bén lién quan dé gidi quyét vin dé ’
hi dé‘t?tu 7 3'41 CL_2. Tu van gidm st thuc hién day d0 cac yéu cau 0.840
an Tuvan giam sit % 4’27 9 2 vé vai tro va trach nhiém clia minh !
Chi dau 17 3,94 CL'_A1.Tl{van‘g|am sdt ndm rd vai tro va tréch 0,828
12 Tu vn didm sit % 216 2 7 nhiém ctia minh
h yzrlgltam X 7 3'53 CL_11.Tuvan gidm sat lam viéc cong tam, dé cao 0812
_13 Tul:/ei:u i:m pom % 4’32 7 1 dao dic nghé nghiép !
p A‘g - CL_3. Tu'van gidm sat 6 tac phong lam viéc
Chu dau tu 17 3,29 . x 0,772
M e gamsat 9% | 406 n ’ chuyen nghip
p A‘g - CL_9. Tu van giam sét khong nhén béi dudng cla
Cha dau tu 17 3,65 oa 0,734
A e gamsat % | 420 | ° 6 nha tha
hi d*‘gtu 7 3'35 CL_14.Tu van giam sét 1am viéc 6 cong ty c moi 0685
CL_16 Tuu ”au am sat % 4'21 10 5 truding lam viéc hgp tac va ddi ngd cao !
P van Jiam sa — —— ~ CL_5. Tu van gidm sét ¢6 dong luc lam viéc cao 0,831
Bang 4. Tong phuong sai gidi thich cla cac thanh t6 CL_6. Tuvén giam satham hoc héi, cap nhat, nang
Nhén Gia tri riéng ban dau Tdng binh phuong hé sé tai khi xoay cao kién thifc chuyén mon ’ T 0,803
t Téng % phl{ung %IE"‘h Téng % phl{ung %IE"‘h CL_16. Tu van giam st ¢d chiing chi hanh nghé 0.755
sal uy sal uy phil hap véi loai cong trinh ’
1 8,247 54,980 54,980 5,052 33,683 33,683 CL_4. Tu van gidm st ¢d tinh than trach nhiém
2 | 1843 | 12,288 67,267 3122 20,810 54493 trong céng viéc 0,652
3 1,005 6,699 73,966 2921 19473 73,966 (L_7. Tuvan giam sat ndm rd dugc cac tiéu chudn 0871
4 0,786 5,237 79,204 xay dung va cdc quy dinh hién hanh '
5 0,576 3,841 83,045 CL_12. Tu van gidm st c6 kinh nghiém thuc té & 0763
6 | 0470 | 3136 86,181 cdc cdng trinh tuong tu ’
7 0,415 2,766 88,947 (L_13.Tu vdn gidm sat cd kha nang kiém soét chi 0761
8 0,331 2,204 91,151 phi, tién dd va chdt lugng cong trinh '
9 0,301 2,006 93,157 (L_8. Tuvan gidm sat ludn ludn dét van dé an toan 0732
10 | 0,277 1,844 95,001 lao dong 1én hang dau '
1 0,207 1377 96,378 T4t ca 15 bién déu c6 hé so6 tai nhan t6 (Factor Loading) I6n
12 0,185 1,235 97,613 hon 0.5 va dugc phan vao 3 nhém:
13 | 0,156 1,037 98,650 Bang 6. Nhom cac nhan té theo két qua phan tich PCA
14 | 0,114 0,758 99,408 STT Nhan té Nhém nhan to
15 0,089 0,592 100,000 1 CL_10. Tu van gidm st c6 kha nang hgp tac véi
Tur bang so sanh, danh gia gitta hai nhém déi tugng la chti dau tu cacbén "é’lq”?F dé,giéi quyfent Vé’: dé’ _
va tu van gidm sét (Bang 3) c6 thé thdy su danh gia ctia c hai bén déi o | (-2 Tuvangiam sit thuc hién day dii cac yéu
véi cac nhan t6 anh hudng dén chét lugng tu van giam sat nhin chung (au ve val t”ro v.a,trac!\ nrl|em~cua.m|‘nh‘ i
6 sy khéc biét. DSi véi phia chd dau tu, nhan t6 CL_8 (Tu van giam sat 3 | (L1 Tuvan gidm sat nam rd vai tro va trach
ludn ludn dat van dé an toan lao dong 1én hang dau) va nhan t6 CL_12 nhigm cia "T'"h. : i
(Tu van giam sat c6 kinh nghiém thuic t& & cac cong trinh tuong tu) 1an 4 | (L1 Tuvan gidm sat lam viéc cong tam, dé Tac phong dgo difc cda tut
lugt diing & vi tri thir | va thu Il Trong khi d6, d6i véi cac nha tu vén cao dao dic nghé nghip van gim sat
gidm sat, thi cho rang nhan t6 CL_13 (Tu van gidm sat c6 kha nang 5 | (L3 Tuvangidm sat c6 tdc phong lam vic
ki€m soat chi phi, tién do va chét lugng cong trinh) xép thi | (mean = chuyén ngh}gp
4.32), theo sau (mean = 4.27) |a nhan t6 CL_11 (Tu van gidm sét lam ¢ | CL-9-Tuvangidm satkhong nhan boi dudng cia
viéc cong tam, dé cao dao diic nghé nghiép). nhathau
Bén canh @6, 16 nhan t& anh hudng & trén ciing duoc tién hanh vdi 7 CL_14.Tuvan gidm sdt lam viéc & cong ty c6 moi

phép phan tich thanh t6 chinh (PCA) nham xac dinh cac nhém nhan t6
anh hudng dén chét luong clia cong tac tu van gidm sat. Kiém dinh KMO
(Kaiser - Mayer - Olkin) va Bartlett's Test of Sphericity dugc thuc hién trudc
tién dé kiém tra su phu hgp chia ditliéu [12]. K&t qua phan tich cho thay chi
$6 KMO 12 0.893 > 0.5, diéu nay chiing té dt liéu dung dé phan tich nhan
t6 la hap ly. Két qua kiém dinh Bartlett's [a 1850.045 vé6i muic y nghia Sig. =

truong lam viéc hgp tdc va ddi ngd cao

8 | CL_5.Tuvan giam st c6 dong luc lam viéc cao

CL_6. Tu van gidm sat ham hoc hdi, cdp nhat,
nang cao kién thic chuyén mon

Tinh chuyén nghiép va thai

10

phu hgp véi loai cong trinh

CL_16. Tu van giam st 6 ching chi hanh nghé

dd 1am viéc cia tu van
gidm sat
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STT Nhan té Nhém nhan té
1 CL_4. Tuvan giam sat c6 tinh than trach nhiém
trong cdng viéc
” CL_Z. Tu van gidm sét nam ro dugc cic tiéu
chuan xay dung va cdc quy dinh hién hanh
13 CL_12. Tu'van gidm sat ¢6 kinh nghiém thuc té &
dc ¢dng trinh tuong ty Trinh d va kinh nghiém
" CL_13. Tu vén gidm st co kh nang kiém sodt clia tu van giam sat
chi phi, tién do va chat lugng cong trinh
CL_8. Tu van gidm sat ludn ludn dat van dé an
15 N A is s
toan lao dong |én hang dau

Nhém nhan t6 “Tac phong dao dic cla tu van gidm sat” - Tu van
gidm sat ndm rd vai tro va trach nhiém cia minh (CL_1); Tu van giam
sat thuc hién day du cac yéu cau vé vai trd va trach nhiém ctia minh
(CL_2); Tu van giam sat cé tac phong lam viéc chuyén nghiép (CL_3);
Tu van giam sat khong nhan béi dudng clia nha thau (CL_9); Tu van
gidm sat c6 kha nang hop tac véi cac bén lién quan dé gidi quyét van
dé (CL_10); Tu van giam sat lam viéc cong tam, dé cao dao dic nghé
nghiép (CL_11); Tu van giam sat lam viéc & cong ty c6 moi trudng lam
viéc hgp tac va dai ngod cao (CL_14). Khong chi riéng nganh Xay dung
ma trong tat ca cac nganh nghé thi tac phong dao dtic rat quan trong.
Dac biét la véi nghé tu van gidm sat, ho la nhimng don vi thay mat cho
cht dau tu lam viéc truc tiép vai nha thau thi cdng tai cdng trinh. Moi
quyét dinh cdia don vi tu van giam sat sé anh hudng dén cong trinh
clia cht d4u tu. Do d6, dé gilip cho cong trinh clia chl dau tu dat duoc
chat lugng tét nhat thi can nhimng don vi tu van giam sat c6 nhiing c
chi, hanh déng minh bach va céng minh, liém chinh d& c6 dugc két
quatrén,

Nhém nhan t6 “Tinh chuyén nghiép va thai do lam viéc ctia tu'van
giam sat” - Tu van giam sat ¢6 tinh than trach nhiém trong cong viéc
(CL_4); Tu van giam sat c6 dong luc lam viéc cao (CL_5); Tu van giam
sat ham hoc hdi, cdp nhat, nang cao kién thiic chuyén mén (CL_6); Tu
van gidm sat cé ching chi hanh nghé pht hop véi loai cong trinh
(CL_16). Bon vi tu van giam sat phai ludn luén theo déi sat sao tiing
giai doan clia cong trinh do nha thau thuc hién. Déng thoi don vi tu
van giadm st phai cap nhat cac kién thic chuyén mén méi nhat dé dua
vao ap dung cho cong trinh bat kip vdi thi trudng nganh Xay dung
trong nudc va quoc té.

Nhém nhan t6 “Trinh d va kinh nghiém cta tu van giam sat” - Tu
van gidm sat ndm rd dugc cac tiéu chudn xay dung va cac quy dinh
hién hanh (CL_7); Tu van gidm sat luén luén dat van dé an toan lao
déng 1én hang dau (CL_8); Tu van giam sat co kinh nghiém thuc té€ &
céac cong trinh tuong tu (CL_12); Tu van gidm sat c6 kha nang kiém
soat chi phi, ti€én do va chat lugng cong trinh (CL_13). Don vi tu van
gidm sat can dua ra cac tinh hudng ciing nhu cac kich ban cé thé xay
ra két hgp véi cac bién phap ngan chan phu hop vai tling cong trinh
khéc nhau. Bén canh do6 cac van dé an toan lao déng, vé sinh moi
trudng ludn luén dat 1én hang dau. Pong thai két hop kiém soat chat
ché véi bén nha thau vé mat chi phi, tién do va chat lugng theo ding
véi cam két trong hgp déng bang tién do da dé ra.

4. KET LUAN

Nghién ctru nay dugc thuc hién nham danh gia cac yéu té anh
hudng dén chat lugng tu van giam sat cac du an xay dung trén dia ban
TP.HCM dudi nhitng géc nhin khac nhau clia céc bén lién quan. Két
qua nghién ctiu cho thay cé su khac biét vé quan diém clia chl dau tu,
nha thau thi cong, va tu van giam sat vé chat lugng giam sat cla tu
van. Bén canh do, viéc phan tich di liéu qua phép phan tich PCA cling
da xac dinh dugc 3 nhém nhan t6 chinh anh hudng dén chat lugng
cdng tac tu van giam sat bao goém: (1) Tac phong dao dic clia tu van
giam sat; (2) Tinh chuyén nghiép va thai do lam viéc clia tu van giam
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sat va (3) Trinh d6 va kinh nghiém cda tu van giam sat. Trén co s& cac
két qué trong nghién ctiu nay, € gop phan cai thién chat lugng tu van
gidm sat va han ché tac dong clia cac yéu té anh hudng dén kha nang
canh tranh trong cac du an xay dung, mot so6 kién nghi duogc dé xuat
nhu sau:

Thur nhat, tu van giam sat can ndm rd toan bo quy trinh quan ly -
kiém tra - giam sat cong tac thi cdng clia cac hang muc trén cong trinh
nham dam béo don vi thi cdng xay dung thuc hién dung theo ban vé
thiét ké dugc phé duyét, dong thai theo déi va giam sat chat ché vé
mat tién do, phuong phap thi cong, trang thiét bi ky thuat, tay nghé
nhan céng clia don vi thi cong.

Tha hai, don vi tu van giam sat can ddm bao rang nha thau da tuan
thu chat ché cac quy dinh vé an toan lao ddng va vé sinh méi trudng
hay chua, tuyét déi khdng nhan tién thu lao clia nha thau thi cong dé
b qua cac sai s6t, déng vai trd tham muu cho chd dau tu va phéi hop
cung dan vi thiét k& tham tra thiét ké ban vé thi cong va dé xuat chinh
stfa nhiing han ché khiém khuyét.

Th ba, tu van gidm sat can phai luén c6 mit theo déi va kiém tra
nha thau thi cdng & cac giai doan quan trong clia du an nhu: d6 bé
toéng, bé tri thép, vé sinh. ... Ngoai ra, cdc cudc hop can dugc té chic
thudng xuyén it nhat mét tuan mét 1an véi ban chi huy cong trinh dé
gidi quyét mot s6 van dé con tén dong dé sém thuc hién, chiu trach
nhiém véi moi quyét dinh cling nhu cac van ban hay bién ban do
minh ki va phé duyét.

Thir tu, tu van giam sat can phai khéng ngung trau doi, nang cao
ki€n thic chuyén mén théng qua viéc cap nhat cac quy chudn, tiéu
chudn, luat, théng tu, nghi dinh d€ dua ra cac phuong an giai quyét
lam sao c6 lgi nhat c6 thé cho chu dau tu. Thi ndm, tu van gidm sat
can ¢6 kha nang hgp tac vdi cac bén lién quan dé€ gidi quyét van dé,
kip thdi (ing bién véi cac tinh hudng bat ngd trén céng trinh, truyén
dat lai cho chuti dau tu ding tinh hinh su viéc cGa cac cong viéc ma nha
thau da lam dé tranh su hiéu 1dm dang tiéc cé thé xay ra. Nhin chung,
cac dé xudt nay can dugc thuc hién déng bo va théng nhat trong mét
vling ndi riéng va ca nudc ndi chung.
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Nghién cuu thuc nghiém mé hinh quan hé ung
suat - bién dang cua vat lieu bé téng nhe sur dung
hat c6t lieu nhe tai ché tu phé thai xay dung

Experimental study on the material model of the stress - strain relationship of lightweight
concrete using lightweight aggregates from construction and demolition wastes

>TS LENGOC LAN

B6 mon XDDD&CN, Trudng Pai hoc Cong nghé giao théng van tai

TGM TAT

Cang nghé mai hign nay cho phép ché tao cac hat cdt lisu nhe tr
phé thai phé dir cang trinh gap phan gidm sk dung céc nguyén ligu
vé nghién ciu thyc nghiém quan he ing suat - bign dang cia be
tdng nhe sir dung hat cdt ligu tai ché tir phé thai xay dung. Tir ket
qué nghién ciru, dé xudt ma hinh tinh toén bigu dd quan hé giita tng
suft - bign dang ap dung trong tinh ton ma hinh dam bé tang. Ma
hinh quan hé tng suét - bién dang cia bé tang nhe cdt lieu nhe tai
ché viing nén dé xuat c dang dutng théng vai bign dang cuc han
€cuz ~ 0.0031. Thang qua ket qua thyc nghigm va ma phang sd dam
bé tong nhe don gidn chiu udn thudn tuy cho thédy mdi quan he tai
trong - dd viing cd sy thing nhat vé dng xr chiu udn cia dam be
tang nhe cdt ligu nhe tai ché cdt thép khi déu trai qua céc giai doan
nhur dan hdi chua nit, sau khi nit va giai doan tién dén trang théi
phé hoai. Duing cong quan hé tai trong - dd viing trong cac méu
dém theo thyc nghiém va theo ma phéng sd tuong ddi gdn nhau va
dang dang. Ba viing cia ddm dugc phan tich trong ma phang sd so
viri thc nghigm co da chénh |ech trung binh 3 4%. Biéu nay ching
ta réing ma hinh quan hé ing sudt - bién dang d& dé xuat cho vat
ligu bé tong nhe cdt ligu nhe t&i ché la pho hgp.

Tir khod: Be tong nhe; hat cét lisu nhe téi ché; dam bé téng cét thep
chiu udin; tng suat - bién dang, tai trong - da ving.

ABSTRACT

Advanced technologies have been developed to produce lightweight
aggregates from construction and demolition waste, helping to reduce
the use of limited natural resources. In this paper. the author presents
an experimental study on the material model of the stress-strain
relationship of lightweight concrete beams using recycled lightweight
aggregates. Based on the study, a material model is proposed for the
stress-strain relationship diagram applied in the analysis of concrete
beams. The stress-strain relationship of recycled lightweight concrete
is proposed as a linear stress-strain relation with an ultimate strain
value of e, ~ 0.0031. The experimental and simulation software
results on the flexural behavior of beams using recycled lightweight
aggregates under short-term loading show that the load-deflection
relationship develops through four stages: uncracked elastic, post-
cracking, and approaching the failure state. The load-deflection curves
obtained from experimental tests and simulation software are
relatively close and similar. The deflection analyzed in simulation
software compared to experimental results shows a deviation of 4%.
This demonstrates that the proposed stress-strain relationship model
for recycled lightweight aggregate concrete is appropriate.
Keywards: Lightweight concrete; recycled lightweight aggregate;
reinforced concrete beams under flexure; stress-strain; load-
deflection.

1. GIGI THIEU

Véitéc d6 cong nghiép hod nudc ta dién ra nhanh chéng,
trung binh hang nam, méi d6 thi cé thém hang ngan nha &
cla cac ho dan va hang tram céng trinh cong cong dugc xay
dung, tuong Gng véi d6, mdi nam c6 hang van m? rac thai
xdy dung dugc thai ra khéng dugc x ly gy 6 nhiém moi
truong.

Bén canh d6, bé tong nhe la mét loai vat liéu xay dung dang rat
phét trién hién nay va dugc st dung phé bién trong xay dung ca
ban & nhiéu nudc tién tién trén thé gidi va trong khu vuc. Ching
dugc st dung trong nhiéu linh vuc khéc nhau: céc két cau chinh
trong céng trinh dan dung nhu khung, san, tuéng,...cling nhu cac
cdu kién duc sdn phuc vu kién trdc cong trinh xay dung. Tuy nhién,
3 Viét Nam da ché tao dugc bé tong nhe nhung cudng dé con thap
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va chl yéu ting dung la cac cdu kién phuc vu kién trac, cdch am, cach
nhiét,...

Bé tdng nhe st dung hat c6t liéu nhe san xuat tir phé thai pha
dd cong trinh xdy dung la mét trong cac loai vat liéu mdéi cé kha
nang dat cudng dé cao va cé thé 4p dung cho céc cau kién chiu luc
chinh ctia c6ng trinh. Chinh vi thé, trong bai bao nay tac gia da
nghién ctu thuc nghiém mé hinh quan hé (ing suat - bién dang cua
bé tdng nhe st dung hat c6t liéu nhe tai ché tir phé thai xay dung.

2. VAT LIEU SU DUNG TRONG NGHIEN CUU

2.1. Hat cét liéu nhe ché tao tif phé thai pha d& céng trinh
xay dung

Cot lidu nhe st dung trong nghién ctu la s6i nhan tao ché tao
tur phé thai pha d& cong trinh (viét tatla CLNTC). Hat CLNTC s&rdung
nguyén liéu ti phé thai xay dung (viét tat Ia PTXD) thudng st dung
cac vat liéu PTXD nhu vira xay - trat tuong, gach xay dung, cac
nguyén liéu nay dugc phan loai, nghién min va dugc tron theo mot
ty 1é phu hgp [1]. Cac chat tao n& nhu: CaCOs, dau nang, SiC,...dugc
st dung dé€ tao n& cho hat. Quy trinh céng nghé san xuat sdn pham
hat nhe tr cac chat phé thai dugc thuc hién thdng qua cac budc sau
[1]: nghién min hén hgp cac chat phé thai dén dé min xac dinh; trén
hén hgp chat thai da dugc nghién min vai cac phu gia khac va phu
gia n&; vé vién tao hat hén hop phdi liéu; nung chay va gay ng hat &
nhiét d6 cao; phan loai theo kich thudc hat; dong goi san pham.

Chudn bi

og?jt a‘é;x :h
ﬁ o o
May nghién /

Mauyén ligu Miy sing

May nghién bi

May

Chat phy gia khac _‘

Triin + Tao khudin

Chat phu gia n&r
Lo quay

Hon hop phdi liéu

San pham:
Hat nhe =

Hinh 2.1. Quy trinh cdng nghé san xudt san phdm hat nhe tir PTXD

2.2. Cap phdi ché tao

Cap phdi lua chon dé tao ra cudng d6 chiu nén (mau tru) ctia bé
téng khodng 15 MPa, 20 MPa, 30 MPa tai 28 ngay tudi lan luct ky
hiéu la M1, M2, M3. Nguon goc vat liéu gébm hat CLNTC tir PTXD
dugc cung cap bai Vién Nghién cdru Xay dung Uing dung Weimar -
Céng hoa lién bang Buc [1], cét vang Séng L6, xi mang Pooc lang
Vicem But Son PC40, phu gia cuén khi Placc-air va tro bay dugc khai
thac tir nha mdy nhiét dién Pha Lai.

Hinh 2.2. Mau hat CLNTC tir PTXD

158 XAYDUNG 03.2025 | ISSN 2734-9888

Thanh phan cap phéi clia bé téng dugc thé hién trong Bdng 2. 1
trong d6 N/CKD, Van/Vb , Ve/Valan lugt 1a ty 1& nudc/chat két dinh,
ty 1& thé tich c6t liéu nhe/thé tich bé téng, ty 1& thé tich cat/c6t liéu.

Bdng 2. 1. Cdp phéi hdn hop bé téng nhe va bé téng thudng

STT | Tén CP | N/CKD | Van/Vb | V/Va FA (%) SD (%)
1 M3 0.36 0.35 0.45 27.61% 1%
2 M2 0.36 0.31 0.45 27.61% 1%
3 M1 0.36 0.28 0.45 27.61% 1%

Lua chon cap phdi bé tong nang ¢ cudng dd mau tru chiu nén
& 28 ngay khoang 30 MPa lam méau d&i chiing thi nghiém. Cap phdi
hén hgp bé tdng nidng théng thudng dugc thé hién trong Bdng 2. 2
Bdng 2. 2. Cdp ph6i bé téng ndng théng thudng déi ching

Cétlieu Mau cap p3h6i BTT
m
Ximang PCB40 (kg) 380
Cat (kg) 760
Da 1x2 (kg) 1080
Nudc (lit) 178

2.3.Tinh chat co ly

Cac dac trung ca ly clia cac mau cap phéi bé tong nhe cét liéu
nhe tai ché (viét tat 1a BTNCLNTC) lua chon dugc thé hién trong Bdng
2.3,Bdng 2.4,trong d6: fz, fr, fet,sps Ec 1an lugt la cuong d6 chiu nén,
cudng do chiu kéo khi udn, cudng doé chiu kéo khi ép ché va mé dun
dan hoi ctia BTNCLNTC. Bdng 2. 5 1a cudng d6 chiu nén cla bé téng
thong thuong.

Bdng 2. 3. Tinh chdt ca ly ctia cdc mau cdp phéi lua chon

Tén mau Tinh Kich thudc Gia tri Hé s6
chat co mau trung bién
ly (cm) binh dong

(MPa)
fe Mau tru 15x30 15.11 0.027
B fr Mau 10x10x40 2.91 0.04
Nhém M1 fresy | MAUtrU15x30 | 173 | 002
E. Mau try 15x30 12903 0.016
A Mau tru 15x30 21.11 0.012

fr M&u 10x10x40 3.54 0.03

Nhém M2 fetsp Ma&u try 15x30 2.07 0.05

E. Mé&u tru 15x30 15591 0.031

fc M&u tru 15x30 30.68 0.034

fr M&u 10x10x40 4.17 0.03

Nhém M3 fetsp Ma&u try 15x30 2.48 0.03

E. Mé&u tru 15x30 17967 0.05

Bdng 2. 4. Khéi lugng thé tich bé téng nhe c6t liéu nhe tdi ché (goi
tat la KLTT)

Tén mau KLTT Hé sé KLTT Hé sé
(hén hop) bién (kho) bién

(kg/m3) doéng (kg/m3) doéng

Nhom M1 1773 0.023 1715 0.047
Nhom M2 1783 0.011 1762 0.019
Nhom M3 1798 0.012 1775 0.016

Bdng 2. 5. Thinghiém cudng dé chju nén cua bé téng théng thudng

Mau cap Tinh Kich thudéc Gia tri Gia tri
ph6iBTT | chétco mau cudng | trung binh
ly do (MPa) (MPa)
M-1 fe Mau tru 15x30 31.87
M-2 fe Mau tru 15x30 37.29 34.00
M-3 fe Mau tru 15x30 31.87
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3. QUAN HE TAI TRONG - PO VONG CUA DAM BTNTC TU
PTXD KHI CHIU UGN

3.1. Nghién cuiu thuc nghiém quan hé ding suat - bién dang
cuia bé téng nhe st dung hat CLNTC

3.1.1. M6 hinh thi nghiém

Khao sat mé hinh quan hé (ing suat - bién dang bé tong theo
tiéu chudn ASTM C469 [4]. Mau thi nghiém si dung méi mot cap
phdi tuong tng M1; M2; M3 gom 3 vién mau tru co kich thuéc 15 x
30 cm. Trinh ty thi nghiém tuan thd theo tiéu chuan ASTM C469 [4].
St dung may nén thuy luc SANS 3000, do bién dang cia mau bang
02 tem dién trd Strain gauges dat déi xiing, chiéu dai chudn do Lo =
60mm. Cac dau do cla tem dién tré va dung cu do luc dién ti Load
cell dugc két noi vai bo xtr ly sé liéu Data - Logger SDA 3830 C. Gia
tai luc dén khi mau bi nén vé. Thi nghiém tai phong thi nghiém Céng
trinh - Dai hoc GTVT.

1 " e, |

Hinh 3.2. Hé thdng diéu chinh téitrong  Hinh 3.3. Sit dung méy nén thuy Iytc SANS
va toc o nén (theo chuyén biva luc) 3000

Hinh 3.5. Gia tai dén khi mau thi nghiém
bi phd hoai

3.1.2. Két qua thi nghiém va dé xuat mé hinh quan hé ing
suat - bién dang ctia bé tédng nhe st dung hat CLNTC

K&t qua thi nghiém la cudng d6 nén ctia mau bi nén pha hoai va
biéu d6 quan hé (ing suat - bi(f_fp dang cua bé tong khi chiu nén.

Hinh 3.4. Data loger ghi, x( Iy dif liéu

Hinh 3.6. Thi nghiém dén khi méu'bj nén v&phé hoa '
35

_ Ml-1 ——MI-2
= ——MI-3 M2-1
= —M2-2 ——M2-3
g —t— W3] —D3-2
; — 33

0 0.002 0.004
Bién dang
Hinh 3.7. Bi€u d6 quan hé (ing sudt - bién dang clia bé tong tung ting vdi 3 nhom mau
M1, M2, M3

Bang 3. 1. Tri s6 thuc nghiém bién dang e, cia BTNCLNTC khi chiu nén

Méu M1-1 M1-2 M1-3 M2-1 M2-2 M2-3 M3-1 M3-2 M3-3
f..i (MPa) 15.13 15.18 15.02 21.00 21.20 2095 30.70 30.64 30.78
fe () (MPa) 15.11 21.05 30.71
EeLi 00027 | 00028 | 00027 0.0028 00028 | 0.0028 00028 | 00028 | 0.0028
o 0.0027 0.0028 0.0028

K&t qua thi nghiém quan hé tng suat - bién dang tuong ting trén
cac mau clia 3 nhom cuong dé BTNCLNTC tuang Ung vdéi 3 nhom
mau M1, M2, M3 dugc thé hién biéu d6 Hinh 3. 7. Cac dudng cong
Ung suat - bién dang clia cdc mau trong cling 1 cap cudng dé cé su
déng nhat. Tinh dén thai diém mau thi nghiém bi ép vé thi biéu d6
nay chia thanh 2 giai doan: giai doan dau gan nhu la dudng théng
cho dén cdp ung suat khoang 85% cudng do, khi ting sudt cang I6n
gan dat dinh thi biéu d6 chuyén dan sang dang dudng cong khi
bién dang tdng nhanh han do su phat trién bién dang déo cla bé

tédng. Sau khi dat dinh thi ing suat trong mau bé téng dét ngot bi
pha hoai. So sanh gilta cdc nhom cudng dé bé téng thi bién dang
g1 khi mau bé téng dat dinh ting suat trudc khi bi ép vé thi khéng
6 su chénh léch dang ké (e~ 0,0028).

C6 thé thdy, gia tri bién dang ea~ 0,0028 ctia BTNCLNTC nhé
han so véi gia tri dé nghi bién dang cuc han ctia BTN theo tiéu chuén
ACI 213R-87 [5] (ea= 0,003) va tiéu chudn EN 1992-1-1 [7] (ga=

2
kflcm/Elci (L) )

2200
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Dua trén cac mé hinh quan hé (ng suédt - bién dang cla
BTNCLNTC va cac déc trung bién dang ctia BTNCLNTC tu két qua
thuc nghiém, két hgp so sanh vi mot sé dé xudt clia cac nghién clu
trudc day, mé hinh quan hé (ing suét - bién dang ctia BTNCLNTC
dugc nghién ctru va dé xuat nhu sau:

Quy luat quan hé (g suat - bién dang cla vat liéu dugc thiét
lap can phan anh dlng ting xu ctia vat liéu trong cac giai doan tuong
Ung vdi cac thong s6 dac trung dugce xac dinh ti thuc nghiém nhu
gia tri dinh ting sudt £, (tuong tng véi cudng do clia vat liéu) va bién
dang tuang Ung &, bién dang cuc han g.,;. Theo cac két qua
nghién ctu [8] va két qua nghién ctu thuc nghiém da chi ra rang
ma&i quan hé Ung suat - bién dang d6i véi BTN st dung CLNTC tuyén
tinh hon va gion hon so véi bé téng ndng thdng thudng: giai doan
dau gan nhu 1a dudng thing cho dén cap ung suat khoang 85%
cudng d9, khi ting suit cang lén gan dat dinh thi biéu d6 chuyén
dan sang dang dudng cong va sau khi ting suat dat dinh thi bé téng
dot ngoét bi pha hoai. Do dé, tir két qua nghién ctu thuc nghiém,
biéu d6 quan hé (ing suat bién - bién dang ctia BTNCLNTC thé hién
nhu Hinh 3. 8. Trong dé gia tri bién dang (ing véi ing suat dinh dat
gia tri e;; = 0.0028. Gia tri bién dang cuc han Ung vdi trang thai
mau pha hoai hoan toan &.,,; tuong déi gan vdi gia tri £, do BTN c6
tinh gion cao va phé hoai sém ngay sau khi dat cuong do.

TU cac két qué nghién ctu theo ly thuyét va theo thuc nghiém
vat liéu BTNCLNTC gion va tuyén tinh, dé xuat quan hé (ng suét -
bién dang BTNCLNTC c6 dang 2 doan thang.

x P s P
Hinh 3.8. Bi€u d6 quan hé ing sudt ~ Hinh 3.9. Bi€u d6 quan hé ting sudt - bién
- bién dang cta BTNCLNTC dang ctia BINCLNTC dang 2 doan thang

Gia tri bién dang Ung vdi Ung suat dinh &.,: theo két qua nghién
ctru thuc nghiém, dé xuat gia tri bién dang tng véi ting suat dinh
€. = 0.0028.

Gia tri bién dang cuc han e, rat gan véi gia tri £,, tuy nhién trong
diéu kién thi nghiém, khi mau pha hoai hoan toan, khéng do dugc chinh
Xac gia tri cla bién dang cuc han &.,.,. Do d6, gia tri bién dang cuc han
nay dugc lay theo gid tri quy dinh trong tiéu chudn chau Au EN 1992-1-
1 [7] cho bé tong nhe, ldy bang 0,00357,; trong d6 1, = (0.4 +
0,6p)/2200; trong pham vi nghién ctiu BTNCLNTC cta dé taithi e, =
0.0031. Gia tri nay gan véi €., = 0.0028 la phl hgp véi quan sat trong
thi nghiém - mau pha hoai hoan toan ngay sau khi ting suat dat dinh.

Nhan thay gia tri €., va &, tuong d6i gan nhau (chénh léch dudi
10%), do d6, dé dan gian trong tinh toan, sai s6 khéng dang ké, dé xuat
mo hinh tinh toan quan hé ting suat - bién dang BTNCLNTC ¢6 dang 1
doan thdng nhu Hinh 3. 10, véi gié tri cuc han la e, =~ 0.0031.

&

Hinh 3.10. Bi€u d6 quan hé (ing suat - bién dang cia BTNCLNTC dé xudt
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3.2. Nghién cttu thuc nghiém quan hé tai trong - &6 vong ctia
dam BTNTC tir PTXD khi chiu uén thuan tuy

3.2.1. Mau thi nghiém

Mau dam thi nghiém gém 07 mau dam thi nghiém (méi nhém
cap ph8i BTNCLNTC tuong tng 02 mau dam, bao gém 03 nhom cé
cung cap cudng dod chiu nén tuong Ung nhom M1, M2 va M3; va 01
mau dam cap phdi bé téng BTT lam d8i ching) cé cung tiét dién
150x200 mm va nhip chiu tai la 2000 mm.

Cot thép dung trong thi nghiém thép Thai Nguyén thuéc nhém
CB-300 V theo TCVN 1651-2-2018 [3] d6i vé6i dudng kinh ¢ 8 va 12;
thuéc nhém CB-240 T theo TCVN 1651-1-2018 [2] d6i v&i cot dai co
duong kinh ¢ 6.

Cot thép doc bo tri 2 12 (ham lugng 0,75%). C6t dai dam dugc
b6 tri $6 a160 trén doan dai 800 mm gan géi tua dugc tinh toan
dam bao dam khéng pha hoai cét trudc khi dam pha hoai uén, trén
doan gidia 2 luc tap trung, € dadm bado uén thuan tuy, khéng bé tri
c6t dai. Chiéu day I6p bao vé cét thép doc dugce ldy bang 15 mm
nhu trong Hinh 3. 11. C8t thép ¢6 céc dac trung co hoc nhu trong
Bdng 3. 2.

296090 506a160 L 4o 586a160 246090 1-1 2-2
1 T T 1

400 e 400 ’—'ﬂ(D . 2 ]
1\ [apaP? P2 gl
&HHH [ ] H\j\i\\ 8 EEE I [+® &8
1| 2 |y 2 11 . -
UJ 800 l 400 { 800 lwo \—‘i‘z@ d w i
o el
Hinh 3.11. (du tao 6t thép dam thi nghiém
Bdng 3. 2. Bdc trung co hoc cua c6t thép

L]

Nhom Mau Pudng kinh Gidi han Gidi han
thép thép thuc (mm) | chdy (MPa) | bén (MPa)
D12 3 12.11 440.0 552.6

D8 3 8.05 356.4 527.4
D6 3 6.02 240.2 305.5

3.2.2. Thi nghiém mau dam

So d6 thi nghiém la dam don gian, dam dugc gia tai bang 2 luc
tap trung cach nhau 400 mm (2 1an chiéu cao dam) nam trén doan
chinh gira dam tao nén doan dam chiu uén thuan tuy.

'

s e — - e

Hinh 3.13. Lap dung ddm va thiét bj thi nghiém
3.2.3. Két qua nghién ciu
TU céc s6 lieu do dac thuc nghiém, xac dinh dugc cac biéu d6
quan hé tai trong - d6 vong dam tuong Ung vdi tiing mau cap phoi
nhu hinh sau:



www.tapchixaydung.vn

.
Z 20
=

1 vong (mm) % vong (mm)
e M 1-1 M1-2 M2-]  —— 22 M3-]  ———3-2
a) Mau M1 b) Mdu M2 ¢) Mdu M3
Hinh 3.14. Bi€u d6 quan hé tai trong - d6 vong dam bé tong c6t thép tuong tng véi
nhém dam M1; M2; M3

30
< 20 BT
=]
) M3-1
= 10 ——M3-2
0

0 20 40 60
D6 vong (mm)

Hinh 3.15. Biéu d6 quan hé ti trong - d6 vng dam bé tong c6t thép giita cac nhém
dam M3; BTT

Puong cong quan hé tai trong - dé vong dugc moé phdng nhu
Hinh 3. 16. C6 thé thay rdng dudng cong dugc dac trung bdi 4 phan
doan ré rang khac nhau dugc phan tach bing 4 diém dic trung dién
ra tr khi bt dau chiu tai cho dén khi dam bi pha hoai. 4 diém dic
trung nay la cac diém A, B, C va D 1an lugt |a cac thoi diém: bat dau
hinh thanh khe nut, thép bat dau chay, tiét dién dat gia tri tai trong
I6n nhat vé kha nang chiu luc va thai diém dam bi pha hoai do bé
tong vung nén bi ép vé.

Hai diém A va B dugc xac dinh tai thoi diém dé déc cta dudng
cong thay déi (bi gidm); C dugc xac dinh tai thai diém tai trong thay
déi; D thoi diém bé tdng vung nén bj ép va. Gilia hai thai diém,
dudng cong dugc coi gan dung la dudng thang. Tai di€ém D tuong
tu nhu BTT théng thuang khi dam bi pha hoai déo, xay ra pha huy
do su pha hoai clia bé tong viing nén.

Bdng 3. 3. Cdc gid tri m6 men va d¢ vong tuong ting

Cac dam BTNCLNTC dugc thit nghiém déu phat trién tuong tu
tai cac giai doan. Tuy nhién, su xuat hién cla cac thai diém A,B,C va
D khac nhau va muc d6 ctia méi nhanh ctia dudng cong phu thudc
vao do 16n tuang déi clia cac tham sé dugc khao sat déi véi cac cap
phdi khac nhau.

C
B,/ P
2
5
8
(=2
S
E
A
@ Do vong

Hinh 3.16. Cac giai doan lam viéc ctia ddm BTN CLNTC khi chiu udn

(Morg Ms; Mu; A 5 A ; Ay, tuong Uing la gid tri mé men khdng nut; mé men chdy déo va mé men gi6i han va gid trji d@o vong tuong ung tai thoi
diém dat tri Idn lugt la mé men khdng nit, mé men déo va mé men giéi han)

N x Mcrc A Ms A Mu A
Tén mau (kN.m) (mm) (kN.m) (mm) (kN.m) (mm)
M1-1 2.000 0.66 15.875 10.035 16.675 10.875
M1-2 2.039 0.74 16.395 10.035 17.115 10.965
Trung binh mau M1 2.02 0.70 16.14 10.04 16.90 10.92
M2-1 2.559 0.920 16.595 9.450 17.715 11.950
M2-2 2719 0.950 15.795 9325 17.515 10.790
Trung binh mau M2 2.64 0.94 16.20 9.39 17.62 11.37
M3-1 3.199 1.200 16.595 9520 18.154 13.64
M3-2 3240 1170 16.355 9.490 17.835 1230
Trung binh mau M3 3.22 1.19 16.48 9.51 18.00 12.97
Mau BTT ddi chiing 4.04 0.67 18.48 8.63 20.75 42.75

3.3. Nghién citu mé phéng sé quan hé tai trong - dd véng clia
dam BTNTC tir PTXD khi chiu uén

Téac gid moé phéng mé hinh s6 théng qua sir dung phan mém
Response-2000 [9] dugc Evan Cbentz va Micheal P.Collins viét nam
2000 bang ngén ngitlap trinh C++, day la mot trong 4 bd phan mém
(gdbm Response-2000; Membrance-2000; Triax-2000 va Shell-2000).
Trong d6 Response-2000 dung dé khao sat dam, cot con cac phan
mém khéc dé khao sat ban, phan ti khéi 3D dya trén ly thuyét mién

nén cai tién MCFT (Modified Compression Field Theory). Cac phan
mém nay nam trong ndi dung cla luan an tién sy “Sectional analysis
of reinforced concrete member”- Phan tich tiét dién clia cac cau kién
bé tong c6t thép cla Evan C.Bentz tai Trudng PH Toronto-Canada.

3.3.1. Ly thuyét sit dung phan mém

Ly thuyét mién nén CFT (Compression Field Theory) [10] dugc
dé xuat bdi Mitchell va Collins vao nam 1974. Ly thuyét nay co ban
dua trén mo hinh gian véi cac thanh xién nghiéng 45°.
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Hinh 3.18. Mo hinh dan véi géc nghiéng 45°
Cac phuong phéap danh gia kha nang chiu cat cta dai bé téng
chiu nén nghiéng gitia cac vét nut goi la ly thuyét mién nén (MCFT).
Van dé co ban trong ly thuyét mién nén la xac dinh géc nghiéng 6.
Ly thuyé&t mién nén cai tién MCFT (Vecchio va Collins 1986) [10] la su
phét trién cta ly thuyét mién nén CFT, c6 ké t6i dnh hudng clia Ung
sudt kéo trong vung bé tong bi ndt. Khi ndt, Ging suat cat truyén qua
vét nit thong qua cét thép lién két vét nut, mién 1a ¢t thép khong
chay. Bé téng gilia vét nut dugc coi la hiéu qud sau d6. Ung suat cuc
b6 trong cé bé tdng va cét thép sé khac biét tir diém nay dén diém
khac trong vung bé téng bi nut, véi ting sudt c6t thép cao nhung
ing suat kéo clia bé tdng thap tai cac diém nut.
3.3.2. Mé hinh vét liéu bé téng va cét thép

al

k-

All dimengions in millimetres
Clear cover 1o reinforcement = 15 mm

i BTN-M1
a4 20211111

Concrete

8= Bmm

a) Mau ddm M1

Theo két qué nghién ctu dugc trinh bay & phan trén, st dung
mo hinh quan hé Ging suat -bién dang BTNCLNTC c6 dang nhu sau:

Trong trudng hgp nghién ctiiu BTNCLNTC dé xuat s dung mo
hinh biéu d6 quan hé gitia ing suat - bién dang dang 1 doan thang
vGi bién dang cuc han €,,, = 0.0031 nhu da dé xuat & phan trén.
Dai véi cot thép, thién vé an toan, st dung moé hinh dan hoi - déo ly
tuéng.

£

Hinh 3.20. Mé hinh quan hé ting sudt - bién dang c6t thép

3.3.3. M6 phéng sé dam bé téng nhe sit dung hat CLNTC
nghién ctu

SU dung phdn mém Response-2000 d&€ mé phdng ting xU chiu
uén ctia dam BTNCLNTC c6t thép. Chi tiét thiét ké cla cac dam
BTNCLNTC st dung trong mé phéng bao gém kich thudc tiét dién
dam, chi tiét b tri c6t thép doc chiu luc va c6t thép dai, tai trong tac
dung va dang tai trong dugc trinh bay trén Hinh 3. 11.

Hinh 3. 21 trinh bay s6 liéu dau vao cia dam cho vat liéu bé tong
va c6t thép cho dam BTNCLNTC dugc thé hién trén hinh tuong ung.

[ = |

Lsgbend (b1 ' & b o8 )

b) Mau dam M2
= Il

Al dimensions in milimetres
Clear cover to reinforcement = 15 mm

T BTN-M3
: 202111111

=

i)

¢) Mdu dam M3
Hinh 3. 21. 56 liéu dau vao dam BTNCLNTC nghién ctiu

Két qua chuang trinh mé phdng dugc thé hién trong Hinh 3. 22

3.4.Kiém chiing, so sanh két qua nghién citu theo mé phéng
s8 Response 2000 va theo két qua nghién citu thuc nghiém

So sanh két qua mé phéng s6 va két qua thuc nghiém vé maoi
quan hé tai trong - d6 vong cho thay su thong nhat vé (g x{ chju
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udn ctia dam BTNCLNTC c6t thép khi déu trai qua cac giai doan nhu
dan héi chua ndt, sau khi nt va giai doan tién dén trang thai pha
hoai. Pudng cong quan hé tai trong - dé vdng trong cadc mau dam
theo thuc nghiém va theo mé phong s6 tuong déi gan nhau va
doéng dang (Hinh 3. 22).
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nghiém c6 d6 chénh léch trung binh 13 4%. Do d06, c6 thé thay:

% — F mo hinh quan hé Ung suat - bién dang da dé xuat cho vat liéu
g 4 BTNCLNTC la phu hap.
o , TAILIEU THAM KHAO
) s 1 15 20 2 )5 1 15 2w 1.Nguyén Hung Phong (2016), Nghién ciiu ché tao va iing dung hat cdt liéu nhe tir phé
B\ ¥bog () B0 Vg (o thdi phd dé cong trinh xdy dung ddn dung 6 Viét Nam - NDT.21.GER/16.
- ML-2 Kami M2l ——M22 Kamp 2.TCVN 1651-1:2018, Theép cdt bé tong - Phdn 1: Thép thanh tron tran
o) Mau M1 b) Méu M2 3.TCVN 1651-2:2018, Thép cdt bé tong - Phdn 2: Thép thanh vén
4.ASTM (469-94, Standard Test Method for Static Modulus of Elasticity and Poisson’s
. Ratio of Concrete in Compression in Annual book of ASTM standards, Annual book of ASTM
Z 20 = standard.
d_ 5.ACI 213R-87, Guide for structural lightweight aggregate concrete, American Concrete
= / Insititute.
= ] 6.FIP State of Art Report - bullentin 4 (1999) Lightweight aggregate concrete - Codes
w1 and standards
B¢ vong (mm) 7.EN 1992-1-1(2004), Eurocode 2: Design of Concrete Structures - Part 1-1 General Rules
i - and Rules for buildings
o) MauM3 8.Clarke J. L. (2005), Strutural Lightweight Aggregate Concrete, Blackie Academic &
Hinh 3.22. Quan hé téi trong va do vong theo phuong phap thuc nghiém va theo Professional.
phucng phap md phéng phan mém 9. User Manual Response 2000, Shell 2000, Triax 2000, Membrane 2000.
Bdng 3. 4. Bang so sdnh két qua d6 véng theo phuong phdp mé 10. Vecchio, F.J. and Collins, M.P., “The Modified Compression Field Theory for
phdng phdn mém va theo phuong phdp thuc nghiém Reinforced.Concrete Elements Subjected to Shear”, ACl Journal, Proceedings V. 83 No. 2,
Tén mau | Taitrong Do véng Do véng Sai s6 March-April 1986, pp. 219-231.
tuong Ayp Ary
ung (M6 phéng (Thuc
(kNm) s0) nghiém)
(mm) (mm)
M1 Perc 0.75 0.7 7%
Ps 9.29 10.04 8%
M2 Perc 0.91 0.94 3%
Ps 8.34 9.39 13%
M3 Perc 1.16 1.19 3%
Ps 9.22 9.51 3%
TB 4%

C6 thé thay, 6 vong clia dam dugc phan tich trong mé
phong sé so véi thuc nghiém c6 dé chénh léch tir 3% dén 13%
cho cdc nhém dam, trung binh la 4%. Piéu nay ching to rang:
quan hé tng suat - bién dang cho vat liéu BTNCLNTC la phu hgp.

4. KET LUAN

Théng qua nghién clu thuc nghiém vé quan hé Ging suat - bién
dang clia bé tdng CLNTC, va kiém chiing thong qua mé hinh thuc
nghiém va moé phéng sé dam bé téng nhe cét thép st dung
BTNCLNTC don gian chiu uén thuan tuy cho thay: Quan hé (ing suat
- bién dang ctia BTNCLNTC thé hién tinh gion, giai doan dau gan
nhu la dudng thang téi cap Ung suat khoang 85% cudng do, khi ing
suat cang I6n gan dat dinh thi biéu d6 chuyén dan sang dang dudng
cong. Sau khi dat dinh (ing suat, mau bé téng bi pha hoai dot ngét.
Ung suét cuc han ciia BTNCLNTC khi chiu nén dung tam dat ea~
0,0028;

Trong trudng hgp nghién ctu BTNCLNTC dé xuat s dung mé
hinh biéu d6 quan hé giiia ting suat - bién dang 1 doan thang véi
bién dang cuc han g.,,, ~ 0.0031.

Tu két qua mo phong sé va thuc nghiém cho thay méi quan hé
tai trong - d6 véng c6é cung tng x khi chiu uén déi vsi dam
BTNCLNTC c6t thép, déu trdi qua cac giai doan nhu dan héi chua
nut, sau khi nut va giai doan tién dén trang thai pha hoai. Pudng
cong quan hé tai trong - d vong trong cac mau dam theo thuc
nghiém va theo mé phéng sé tuong déi gan nhau va déng dang.
Do véng ctia dam dugc phan tich trong mé phong s6 so véi thuc
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Phat trién nha 6 cac dan toc thiéu sé vung
mién nui phia Bac trén co sé giir gin gia tri

kién truc truyén théng

Developing housing for Ethnic minorities in the Northern mountainous region while

preserving traditional architectural values
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TOM TAT

Qua trinh xay dung phat trién nha & hién nay tai cac dan toc thigu sd
(DTTS) viing mién ndi phia Bac (VMNPR) dang dién ra hét strc nhanh chang,
ngoai viec mang lai gid tri tich cuc phuc vu cho nhu cdu &n. &, sinh hoat,
phuc vy diri sdng cda ngudi dan ciing nhu nhu cdu tach ha khi con cai lap
gia dinh riéng thi ciing dang nay sinh mat sd tdn tai nhu: Hinh thoe kign
tric va khang gian ngdi nha & dan xa rv van hoa truyén thang, |6i sdng,
phong tuc tAp quén cha ngudi dan; cac gia tri kién tric truyén thang dan
toic dén bj lang quén bai sy giao thoa van haa kign trac ngoai lai; do cén
nhanh chang thay the nha tam, nha dat nat gidp nguai dan ca ché sinh
hoat tign nghi hon nén cac cép chinh quyén, cac co quan chuyén man con
dang coi nhe van dé khai thac. phat huy gia trj van haa kign trac truyén
théng coa cac DTTS.

Bai béo tap trung vao muc tigu dé xuat cac gidi phap cai tao va xay dung
nha & nhém vira dap ing diéu kién &n. @, sinh hoat, hoc tap, san xuét kinh
t& ha gia dinh vira giip dam béo gii gin gia tri kién trac truyén thing méi
dan tfc.

Bai viét sir dung céc phuong phap nghién ciru nhur: Khéo sat thuc dia; tdng
hop, phan tich tai ligu, sd ligu thir cdp; phan tich va danh gia co si thuc
tién dé tir do dé xuét cac nhom giai phap pho hop. Bai nghién ciu cing dé
xuét 02 nham giai phap gém: Xay dung, phat trién nha & va phét trién nha
i géin vai hoat ding sinh ke,

Tir khaa: Gig tri truyén thing; nha & dan toc thigu sd; mién nai phia
Rac.

ABSTRACT

The current housing construction and development process among ethnic
minorities in the Northern mountainous region is progressing rapidly. While this
development brings positive benefits by meeting the needs for food,
accommodation, daily living, and facilitating household separation when children
start their own families, several issues have emerged, such as: The architectural
form and space of the house are gradually moving away from traditional culture,
lifestyle, and customs; Traditional national architectural values are gradually being
forgotten due to the interference of foreign architectural cultures; Due to the need
to quickly replace temporary and dilapidated houses to provide people with maore
comfortable living spaces, authorities at all levels and specialized agencies are still
overlooking the issue of exploiting and promoting the traditional cultural and
architectural values of ethnic minorities.

This article focuses on proposing solutions to renovate and build houses that
meet the conditions of food, accommodation, study, and household economic
production while helping to ensure valuable architectural communication values
for each ethnic group.

The article uses research methods such as: field surveys; synthesizing and
analyzing documents and secondary data; analyzing and evaluating the practical
basis to propose appropriate solutions. The study also proposes two groups of
solutions, including: housing construction and development, and housing
development associated with sustainable livelibood activities, contributing to
preserving traditional indigenous cultural and architectural values.

Keywords: Traditional values; ethnic minority housing; Northern mountains

1.DAT VAN DE

Tai Hoi nghj lan th 5 Ban Chap hanh Trung uong Dang khéa
VIII (thang 7/1998) da ban hanh Nghi quyét chuyén dé vé “Xdy
dung nén vdn héa tién tién, dam da ban sdc dan toc”; tai cac ky Dai
hoi 1X, X, XI, XIl va Xlll ca Bang luén dugc quan tam coi trong
bao ton, ké thua, phat huy nhirng gié tri van héa truyén théng
“nhdm xdy dung nén van héa Viét Nam tién tién, ddm da ban sdc
dan toc”.
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Nghi quyét sé 88/2019/QH2014 ngay 18/11/2019 ctia Quéc hdi
vé Phé duyét Dé an téng thé phat trién kinh té - xa hoi cuing déng
bao DTTS va mién nui giai doan 2021-2030 da chi rd quan diém vé
phat huy ban sdc van héa cac dan toc nhu sau: “Phdt huy moi nguén
luc, khai thdc tiém ndng, loi thé dé phdt trién ving déng bao DTTS va
mién ndi; gia gin, phdt huy ban sdc vdn héa tét dep cda cdc dan tdc”.

Viéc chdm lo xay dung phat trién nha & cho ngusi dan, nhat
la cdc nhém cong déng yéu thé ludon duge Dang va Nha nudc ta
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quan tam va xac dinh la mét van dé xa héi, mot nhiém vu trong
tam an sinh xa hoi, gidm nghéo bén viing. Trong giai doan vira
qua, Chinh phu da ban hanh nhiéu co ché, chinh sach hé trg nha
& cho ngudi cé cong véi cach mang, hoé ngheo khu vuc néng
thén, mién ndi, d6ng bao dan toc thiéu sé, giup ngudi dan “an
cu - lac nghiép”, yén tam sinh hoat, san xuat, phat trién kinh té
gia dinh, gop phan thyc hién muc tiéu xoa déi, gidam nghéo, bao
dam an sinh xa hoi. Tai Chi thi s6 42/CT-TTg ngay 9/11/2024 cua
Thu tudng Chinh phu: Vé viéc ddy nhanh trién khai x6a nha tam,
nha dot nat trén dia ban ca nudc, da néu ré “Nha & la mét trong
nhimg nhu cdu thiét yéu cta con ngudi, la mét trong nhing yéu té
gop phan phat trién nguén nhan luc cta dédt nudc”. Hién da cé hon
1.140 hé ngudi ngheéo, ngudi c6 cong véi cach mang da dugc cac
cap chinh quyén va cac t6 chiic xa hoi, co quan, doanh nghiép
bang vén xa héi hoa da quan tam hoé trg xay dung nha &, dam
bao c6 ché & 6n dinh, an toan.

Thuc té cho thdy qua trinh d8i mai, phat trién cla kinh té, xa hoi
cng nhu dé thi hoa, hién dai héa va nhu cau cai tao, mé rong, phat
trién nha & cac DTTS VMNPB dang lam bién d&i mat dan di gia tri t§
chuc khéng gian va hinh thiic ngéi nha truyén théng do anh hudng
ki€n tric nha & dan toéc Kinh va giao thoa van hoa véi cac toéc ngudi
khac. Trong 29 DTTS dang sinh séng tai VMNPB thi 59% dan toc van
dang st dung nha san truyén théng, con lai la nha dat va nha nta
san - nta dat. Nhung gan day trong qua trinh phat trién nha & méi
ngudi dan dang cé xu hudng xay nha dat theo ki€u nha & hién dai.

Nhiing nam gan day, hudng (ing chi truong ctia Dang va Nha
nudc vé x6a nha tam, nha dét nat, chinh quyén va nhiéu té chic xa
héi, doanh nghiép da hé trg tai chinh cung ngudi dan xay dung nha
& clia cac ho thudc dién uu tién, tiéu chi nha & phai ddm bao tiéu
chuan “ba cling" gébm nén clng, khung - tudng cling, mai clng,
tranh dugc tac dong xau cda khi hau, thoi tiét. Cac ng6i nha nay
dugc st dung cac mau do cac S& xay dung dé xuat hodc theo nhu
cau cla ngudi dan. Pay la mét chu truong 16n, 1a mét chinh sach
quan trong, c6 tam chién lugc nham dam bao cho ngudi dan, nhat
la nhiing gia dinh chinh sach, ho nghéo.

Tuy nhién, qua trinh thuc hién lai dang xay dung nhiing ngoi
nha hoan toan xa rgi gia tri truyén théng, don cr nhu tai tinh Hoa
Binh, theo théng ké cua tinh Hoa Binh, trong nam 2024 vita qua
toan tinh da xay mai 492 ngoi nha/téng s6 6.362 ngdi nha con
dang & tinh trang nha tam, nha dét nat. Du kién trong nam 2025
sé xay dung mdi 3.194 ngdi nha. Phan 16n cac ngdi nha nay déu
la nha dat mét tang gidng nhu ngudi Kinh, trong khi kién truc
nha & truyén thong clia ngudi Mudng lai la nha san. Nhiing ng6i
nha dugc xay dung mdi nay dang lam anh huéng dén gia tri van
héa cac dan tdc mién nui phia Bac thong qua 05 gia trj truyén
théng sau: 1) Lam mat di gia tri vé t6 chic khéng gian nha &
truyén théng ban dia; 2) Lam mat di gia tri hinh thic kién trac
nha &; 3) Lam mat di gia tri van hoa kién truc truyén théng dac
trung cQia dan toc; 4) Lam mat di hinh anh diém dén cla van héa
du lich; 5) Chua khai thac tét vat liéu ban dia, sir dung vat liéu
xay dung kém than thién véi méi trudng va st dung kém hiéu
qua do mai dugc lgp bang tdn nén mua déng thi lanh, mua hé
thi néng, mua mua thi gay ra tiéng 6n I6n, mua gié bao thi kha
nang bi téc mai rat cao.

TU nhiing ton tai thuc tién néu trén, can thiét nghién clu dé xuat
cac nhém gidi phap cai tao va xay dung kién tric nha & nham gidp dap
(g diéu kién an, &, sinh hoat, hoc tap, sdn xuat phéat trién kinh t& ho gia
dinh déng thaoi gitt gin gia tri kién trac truyén théng cac dan toc VMNPB.

2. THUC TRANG XAY DUNG NHA G
Tinh hinh nha & xdy dung méi theo nhu cdu ngudi dan: Qua khao

sat thuc trang tai mot s6 ban, lang cac DTTS VMNPB cho thdy nha &
da bién d6i nhiéu do nhu ciu vé phét trién kinh té& chuyén dich co
cdu san xudt ndng nghiép sang két hgp véi lam dich vy, phuc vu du
lich; nhu cdu mé& rong khong gian nha & mai va thay thé cac vat liéu
truyén théng da hu, hong sang vat liéu mdi, thay thé cac trang thiét
bi ndi that hién dai dan dén kién tric nha & da phat trién mét cach
tiéu cuc, ngay cang mat dan di ban sac van hoa kién tric nha &
truyén thong dan toc.

Tai Bdn Ngoang, x4 Thdm Duong, huyén Van Ban, tinh Lao Cai
cho thdy ca ban hién cé 96 ngoi nha, trong do chi con c6 25 ngoi
nha san con gilr nguyén kién trdc truyén théng, nhiing ngéi nha con
lai (chiém t&i 74%) hién déu da bj cai tao, slia chira lam bién d6i ca
vé hinh thuc kién tric cling nhu vat liéu xay dung; tai B&n Mén, xa
Thanh Nua, huyén Dién Bién, tinh Dién Bién hién c6 110 ngobi nha,
do ban dang lam du lich cdng déng nén van con gilr dugc 34 ngoi
nha san truyén thong (chiém 30,9%), nhiing ngdi nha con lai (chiém
69,1%) da bi cdi tao lam bién d&i ca vé hinh thuc kién tric ciing nhu
vat liéu xay dung; tai Ban Vang Pheo xa& Mudng So, huyén Phong
Thé, tinh Lai Chau, toan ban hién cé 82 ngéi nha, trong d6 chi con
¢ 24 ngbi nha con gitt nguyén dugc hinh thic kién tric truyén
thong (chiém 29,2%), s6 ngdi nha con lai (chiém tGi 70,8%) da cai
tao hodc xay dung mdi lam bién d&i ca vé ciu tric khéng gian, hinh
thiic kién trac va vat liéu xay dung [6] (hinh 1).

Khao sat tai cac ban khac trong VMNPB, cho thay thuc trang xay
dung phat trién nha & dang hét suc tuy tién, cac ngdi nha truyén
théng dang bi lam bién dang theo hinh thuc lai tap ca vé khéng
gian, hinh thuc va vat liéu.

DGi v6i ngdi nha san truyén thong, sau khi ci tao cé khoang
23% s6 ho gia dinh da xay dung thém ngéi nha mai bén canh nha
san truyén thong, 15% sé hé gia dinh lam du lich da xay dung thém
nha luu trd cho khéch kiéu homestay va nha dich vuy, an uéng phuc
vu khéch du lich, 95% mai nha Igp gianh, ngéi dugc thay thé bang
vat liéu mai lgp nhu lop ton, fibroximang; 15% ngéi nha da thay thé
chan tdng bing d4a sang bé tdng dé nang cao gam nha san [6] (hinh
2). Tai tinh Hoa Binh, hién chi con 20% ngéi nha san truyén théng,
sO con lai 80% ngodi nha da cai tao hodc xay dung mdi khéng con
nhan kién truc truyén théng cia dan téc Mudng [9] (hinh 3).

Tinh hinh nha & xdy dung méi theo chinh sdch xéa nha tam, nha
détndt: Trong 11 tinh thuéc VMNPB hién nay can xay dung, stta chira
khodng 83.509 can nha tam, nha dot nat (chiém 36,3% trén toan
qudc 1a 230.000 can). Theo quy dinh, mdi hé khi xoa nha tam, nha
dot nat theo phuong an xay mai dugc ho trg 60 triéu dong/hd/ngoi
nha va theo phuang an stfa chifa, cai tao la 30 triéu dong/hd/ngdi
nha.

Nha & clia cac hd sau khi dugc hé trg phai ddm bao tiéu chuan 3
"cing" (nén ciing, khung - tudng cling, mai cting) va st dung dam
béo tir 20 nam tra lén, tranh dugc tac déng xdu clia khi hau, thaoi tiét.
Nha & xay mdi la nha dat, dién tich binh quan tur 40-60m?, khong
gian trong nha & linh hoat; tudng xay gach dat nung; nén lat gach
dat nung hodc gach men; két cdu mai st dung xa go bang khung
thép hop dinh hinh, I6p Igp mai hai déc Igp bang tdm tén hoac
fibroximéang; clfa di clia s6 béng tén‘m tén hodc nhom kinh (hinh 4,5).

= i

Hinh 1. Hinh dnh nhiing ngdi nha 6xy dung mdi tai bdn Vang Pheo [6]
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Nha &dan toc BS Y taitinh Ha Giang
Hinh 2. Hinh dnh hl’fng ngdi nha & dugc cai tao tai VMNPB [6]

Hmi\ 3. H|nh-nh nha ¢ dan toc Mg da dugc cai tao va xdy mdi tai hu)_/én Tan Lac,
tinh Hoa Binh [9]
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Hinh 4. Nha & méi duo

e | e et ol
gc h trg xay dung theo chuong trinh xda nha tam, nha d
tai thon Kéo Si, thi tran Thanh Nhat, Ha L ng, Cao Bang [13]
B : P

0t nat

Hinh 5. Ng6i nha méi clia gia dinh ba Ninh Thij Thap, thon Na B, xa Dia Linh, huyén
Ba B, Bac Kan dugc hd trg xdy dung theo chuong trinh x6a nha tam, nha dét nat [14]

Nhin chung, nhiing ng6i nha xay mdi tai VMNPB hién nay da
thay d6i nhiéu so véi cau trac khéng gian, hinh thiic va vat liéu nha
& truyén thong, lam mat dan di nhing gia tri ki€n trdc truyén théng
bén dia. Ngudi dan sdn sang pha bd ngéi nha truyén théng dé xay
dung ngéi nha méi theo hudng hién dai.

Qua phan tich vé thuc trang cac hoat dong cai tao, phat trién
xay dung méi nha & cac DTTS VMNPB cho thay: 1) V& nhiing mat tich
cuc: Phu hgp véi nhu cau phat trién hoé gia dinh va nhu cau phat
trién kinh t€ - xa hoi; dap ing chuang trinh xéa nha tam, nha dét
nat; dap ting hién dai hda néng thon; dap tng kha nang lap dat cac
trang thiét bi hién dai s&r dung tién nghi trong ng6i nha &; phu hgp
vGi nhu cdu sinh hoat clia ngudi dan; 2) Vé nhiing mat ton tai, han
ché&: Lam bién d&i cdu tric khéng gian ban va cau tric khéng gian
khuén vién ngdi nha; thay d&i hinh thiic va khéng gian nha & truyén
thong; lam mat di ban sac gia tri van hoa truyén théng, gia tri kién
tric di sdn nha & dan gian truyén théng cac DTTS VMNPB; st dung
vat liéu kém than thién véi moi trudng.

et
=

3. MOT SO YEU TO CHINH ANH HUGNG PEN XAY DUNG
PHAT TRIEN NHA &

Diéu kién vé muc thu nhdp gia dinh: Qua khao sét cac ho gia dinh
VMNPB cho thdy phan I6n cac ho gia dinh thu nhap thap, ngudi
nghéo sé khéng co diéu kién cai tao ngdi nha san truyén théng ma
mong mudn pha bé ngdi nha dot nat dé xay dung ngdi nha mai
theo kiéu nha dat, mai Igp tén hodc fibroximang giéng nha dudi
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mién xudi (v6i muc dau tu khodng dudi 100 triéu déng thi chi cé thé
xay dung ngdi nha dat mot gian vdi dién tich 40m?2); nhimng ho thu
nhap trung binh muén cai tao thay thé vat liéu, coi ndGi lam bién
dang ng6i nha san dan gian truyén théng; ho gia dinh c6 thu nhap
cao cling mudén pha bd ngdi nha san truyén théng dé xay dung ngoi
nha hién dai kiéu nha biét thu, nha 16 phé cao 2-3 tdng giéng dudi
cac do6 thi mién xudi (hinh 6).

Hinh 6. Nhiting ngdi nha & hién dai tai xa Chiéng Sinh, huyén Tuan Gido, tinh Dién Bién
[15]

Xu hudng giao thoa vdn héa: Nhu cau ti€p nhan giao thoa cac
nén van héa maila xu hudng tat yéu ma cac DTTS lubn mong muén,
nhat la nhimng gia tri van hda bén ngoai va dudi mién xudi mang lai.
Tudo, viec tir bd nhitng ngdi nha san dan gian truyén théng dé dugc
ti€p nhan nhiing ngdi nha dat theo hudng hién dai la niém khao
khat ctia nhiéu ngudi dan VMNPB. Do nhan thuc vé gitt gin van hoa
truyén théng con han ché va viéc van dong, chia sé théng tin, hudng
dan clia cac cap chinh quyén cling con chua kip thsi nén ngudsi dan
néng thén VMNPB khi xay dung nha & mong dugc tim dén nhiing
van héa méi la hon.

Nhu cdu tdch hé gia dinh nhé: Xu huéng hién nay nhiéu doéi vo
chéng tré mdi lap gia dinh déu mong muén dugc & riéng, khéng
muén séng chung trong gia dinh 16n cling véi bé me, 6ng ba. Vi vay,
tinh trang cai ndi, xdy dung mai nhiing ngéi nha dat bén canh ngoi
nha san truyén théng lam cho kién truc lai tap, gay ra 16n xén, mat
di my quan ctia néng thon.

Nhu cdu st dung trang thiét bj hién dai: Day la nhu cau chinh dang
clia ngudi néng dan, viéc dua cac trang thiét bi hién dai nhu ban
ghé&, gudng, tl treo quan 4o, ban trang diém, thiét bi nghe nhin ti vi,
dan am thanh, diéu hoa, thiét bi bép nau, thiét bi vé sinh, tdm hién
dai la can thiét trong ngdi nha & ciia ngudi dan VMNPB.

4. GIAI PHAP XAY DUNG NHA &

4.1. Giai phap xay dung, phat trién nha &

Dai véi cdi tao ngdi nha &: Nén gilt nguyén khéng gian va hinh
thuc kién trdc truyén théng clia ngéi nha; thay thé cac tdm van gé
da hong dadm bao kin gié trong ngdi nha cho tudng ngoai va san,
néu khéng co diéu kién thay van go tu nhién thi nén thay bang tam
bé tong 3D; san lat van gb cong nghiép; vat liéu mai st dung gianh
hodc 13 co lgp day tir 30cm tr& Ién hodc ngdi mang khéng nung;
dudi gam san nang cao thém khoang 2,2m-2,4m béng cach ké chan
cot Ién céc chan tang bang da hoac bé tong, ddm bao du chiéu cao
ngudi st dung, nén d6 bé tdng hodc lat gach gém, gach men; dudi
gam san bo tri phong vé sinh, phong tam va khong gian lam nghé
thl cédng hodc kinh doanh dich vu du lich.

Noi that bén trong nha nén thay cac tam rém bang vach ngan

tdm thach cao hoac van gé céng nghiép; bé tri b ban ghé an va
bép phu nadu &n cho gia dinh theo kiéu hién dai, bép chinh giir
nguyén dé ti€p khach va bé tri cac ghé& ngéi thap cho khach xung
quanh bép Ia; b8 sung diéu hoa, quat may lam mat, td lanh va cac
trang thiét bj am thanh, nghe, nhin; bé tri giudng ngdi va td quan ao
cho cac khong gian ngu.

Daéi véi ngéi nha xdy dung mai: Nhiing ngdi nha xay dung mai
can dap Ung cac yéu cau sau: Vé té chiic trong khudn vién nén xay
dung bén canh lién ké vgi ng6i nha truyén théng theo hinh “chir
nhat”, bé tri song song phia sau theo hinh “ch nhi” hodc vuéng géc
v3i ngdi nha san hién hitu theo ki€u hinh thudc thg, hinh “chir dinh”;
vé cau trdc va hinh thic ngdi nha can ké thira cac gia tri kién trac
truyén théng dan tdc trong cau truc khéng gian va hinh thic kién
tric ngdi nha san truyén théng, khéng gian dudi gam san bé tri khu
vé sinh va khéng gian phuc vu san xuat sinh k&, trén san bé tri khong
gian tiép khach két hgp vdi bép khéach, khéng gian ths clng té tién,
cac phong ngl, phong bép ndu va an uéng cda gia dinh, trén gac
mai b tri kho dé luang thuc, d6 quy; két cau san st dung cac thanh
dam bé téng, trén gac tdm bé tong 3D hoac két cau san bang luéng,
trén lat van gb cong nghiép, cing c6 thé dé két ciu san bang bé
téng c6t thép toan khoi sau dé son gia gé; tudng xay bang vat liéu
dat khéng nung khai thac tai dia phuang, mai lgp ngéi mang khong
nung hodc gianh, 1a co day (rat khong nén Igp mai bang tam tén
nhu dang lam dai tra hién nay) (hinh 7).

Hinh 7. Gidi phap xay dung ngdi nha dan tdc Thai trang st dung vét liéu dia phuong
[Nguén: Luong Thi Hién]

4.2. Phat trién nha & gén vdéi hoat dong sinh ké

Khac véi dé thi, khong gian cu trd khu vuc néng thén luén gan
véi hoat dong sinh ké hé gia dinh. Do d6, khi phat trién nha & cho
DTTS VMNPB nhat thié€t phai quan tam dén phat trién cac khéng
gian hoat dong sinh ké trong khéng gian ban, lang ciing nhu khéng
gian nha & dé giup ngudi dan phat trién kinh t& hé gia dinh nhu
khong gian san xuat nédng nghiép, nuang, ray, tréng riing; khéng
gian lam nghé tha cong nhu dét vai, dan lat, théu, mdc, my nghé;
khong gian hoat ddng du lich cong déng, trai nghiém, homstay,...

Xady dung phadt trién diém dan cu néng thén: Khi xay dung diém
dan cu néng thén do nhu cau phét trién cac du an phat trién kinh
té, xa hoi, phuc vu quéc phong, an ninh hodc do tham hoa thién tai
nhu sat I& dat, [0 6ng, 10 quét,... thi can quy hoach khéng gian san
Xudt clia ngudi dan. Tai TCVN 4454:2012 clng da néu rd khi quy
hoach xay dung diém dan cu néng thén ngoai dat &, dat céng trinh
dich vu cong céng, dat giao théng va dat ha tang ky thuat, dat cay
xanh céng cdng thi can phai quy hoach gén lién dé la dat san xuat
néng nghiép, 1dm ngu nghiép, dat cong nghiép, ti€u thu cong
nghiép, dat phuc vu hé trg san xuat [2]. Nhu vay, khi tai dinh cu do
sat 1§ dat, 1G 6ng, 10 quét can nghién cdu xay dung diém dan cu
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ndéng thén phai cé gidi phdp Ung pho va thich tng véi thién tai, han
ché viéc dua dan cu ra xa khoi ban ¢, noi ho da gén b6 véi manh
dat chén rau cat rén va noi cé rudng, nuong san xuat tur hang tram
nam trudc day. Néu di dan dén noi & mdi dé tranh dia diém thudng
xuyén sat | dat, 10 quét, 1t 6ng thi nhat thiét phai quy hoach khéng
gian sinh ké cho ngudi dan, dat dai san xuat ndng nghiép phai gan
lién vai diém dan cu néng thén, gidp ngudi dan chuyén déi co cau
san xuat, dua dich vu du lich cong déng, san xudt tiéu tha cong
nghiép, dich vu ho trg san xuat, dich vu thuong mai, tréng riing dau
nguén, trong cay dugc liéu, cdy an qua vao cac ban, lang tao diéu
kién dé ngudi dan phat trién kinh té tai dia phuong, tao nén hé sinh
thai ctia khéng gian ban, lang “an cu - lac nghiép - phét trién”.

Xay dung phdt trién nha &: Khéng gian hoat dong sinh k& trong
nha & can dugc t6 chuc trong khudn vién va ngay bén trong khéng
gian nha 6 gém khong gian san xuat tha cong, my nghé, lam nghé
truyén thong; dich vy thuong mai, dich vu du lich cong doéng,
homstay,... Cac hoat dong sinh k& nay ngoai muc tiéu phat trién
kinh té€ ho gia dinh sé gép phan gin gilr cac nét van hda truyén
théng, tir d6 thu hat khach du lich, lam tang thém hinh anh diém
dén cho thon ban, dia phuong.

5. KET LUAN VA KIEN NGHI

Két ludn: Viéc cai tao, xay dung nha & cac DTTS VMNPB do nhu
cau phat trién, do nhu ciu xéa nha tam, nha dét nat |a nhiing nhu
cau chinh dang va tat yéu nham gilp ngudi dan cai thién diéu kién
an, @, sinh hoat, hoc tdp nang cao diéu kién séng cho con ngudi. Tuy
nhién, néu phat trién quéa nhanh, thi€u dinh hudng, thiéu su chi dao
sat sao cla cac cap chinh quyén thi nha & VMNPB sé ngay cang lam
mat di gid tri van hoa kién trdc truyén théng, lam mat ban sac van
hoéa dan tdc. TU nhiing tinh hinh thuc tién néu trén, nham phét trién
nha & cac dan toc thi€u s6 VMNPB dép (ing nhu cau clia ngudi dan
nhung van gil gin gid tri van hoa kién trac truyén théng, nghién cdu
da dé xudt 02 nhom giai phép, do la: 1) Giai phap xay dung, phat
trién nha &, trong dé néu rd gidi phap déi vdi viéc cdi tao nha & hién
hitu cling nhu gidi phap xay dung phét trién nha & méi can gitt gin
cdu trac khong gian truyén théng, hinh thic, két cau va vat liéu than
thién véi méi trudng; 2) Gidi phap phat trién nha & gan véi hoat
dong sinh k&, gébm dé xuat xay dung phat trién diém dan cu néng
thon can quy hoach cac khéng gian san xuat néng nghiép, lam ngu
nghiép, cdng nghiép, ti€u tha cdng nghiép, khéng gian phuc vy hd
trg san xudt ndbng nghiép; giai phap xay dung phat trién nha & gan
Vi t6 chiic khéng gian hoat dong sinh ké phu hgp véi ho gia dinh.

Kién nghi: Khi xay dung phat trién nha & caéc DTTS VMNPB nham
vlia dap tng nhu cau st dung cia ngudi dan, vira dam bao gin git,
bao tén va phat huy gia tri van héa kién trac truyén thdng méi dan
toc thi cong tac quan ly phat trién can phai: 1) D&i vdi cac cap chinh
quyén can ban hanh cac van ban hudng dan, cong cu quan ly, giam
sat thuc thi mot cach hiéu qua doi véi viéc cai tao, nhat la xay dung
phét trién nha & maéi tai VMNPB; can c6 chinh sach cho vay v6n uu
dai d€ ngudi dan cé thé st dung cac loai vat liéu than thién véi moi
trudng va phl hgp véi vat liéu truyén thong trong qua trinh cai tao,
xay dung mai nha &; can c6 cac mau nha phu hgp kém theo khai
toan kinh phi, huéng dan chi tiét cach thiic xay dung va sirdung vat
liéu cho ngudi dan tham khao trong qua trinh cai tao, phét trién nha
&; 2) P8i vai cac t6 chiic xa hoi, chinh tri cdn quan tam giam sét, hd
trg, giip d& cac hé dan vay vén uu dai, hé trg ngay cong lao déng
nham gitp d& ngudi dan, nhiing ngudi gia c6 don, me liét si, gia
dinh chinh sach xay dung phat trién nha &; 3) D8i v6i ngusi dan can
tham khao cac nha chuyén mén dé c6 mau nha thich hgp, tham
khao vat liéu méi nhung phai la than thién véi moéi truong, phu hop
V@i vat liéu truyén théng khi xay dung nha & cho gia dinh; can vay
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vén cac t6 chuc tin dung dé c6 thé mua sdm vat liéu va trang thiét
bi dap ng nhu cau st dung nhung khéng lam &nh hudng dén tham
my kién tric, anh hudng dén moi trudng séng ndng thon.

L&i cam on: Nghién clu nay dugc tai trg bsi B6 GD&DT trong
Dé tai nghién cttu “Phat trién bén vimng nha & cac dan toc thiéu s6
mién nui phia Bac”, ma s6 B2025-XDA-02.
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Phat trién mé hinh du bao suc chiu tai coc dua
tren dir lieu thi nghiem O-cell bang phuong

phap hoc may ANN

Development of pile bearing capacity prediction model based on O-cell test data using ANN
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TOM TAT

Du doan chinh xac sirc chiu tai cia coc |a mat thach thirc quan
trong trong nganh dia ky thuat, ddc bigt khi xét dén su twong tac
phirc tap giira nén dat va coc. Nghién ciru nay nhim phat trign mat
md hinh du bao dua trén phuong phap hoo may dé xac dinh sic
chiu tai coa coc tir dif lieu thuc nghiém thu thap qua céc thi
nghiém téi trong O-cell. Ba dir ligu bao gdm théng tin chi tigt vé
hinh hoc coc, dac tinh vat ligu, dic diém nén dat va sic chiu tai do
duge. Ky thuat hoe may tién tién, cu thé |a Mang than kinh nhan
tao (ANN), d& dwgec ap dung dé md phong cac mdi quan hé phi
tuygn giira cac tham sd ddu vao va sirc chiu tai cia coc. Kt qua
nghién ciu khang dinh tiém nang cia cac ma hinh hoc may trong
viec nang cao dd tin céy va higu qud cia qué trinh thigt k& coc.
Nghién ciru nay khang chi cung c&p mat cang cu du bao manh mé
ma con ddng gap vao viéc thic ddy img dung céc phuong phép
ti€p can dua trén dir lieu trong thye hanh dia ki thuat.

Tir khoa: St chiu téi coc; thi nghigm O-cell; phuong phap may
hoc; nén tinh coc.

ABSTRACT

Accurately predicting the bearing capacity of piles is a significant
challenge in geotechnical engineering. especially considering the
complex interactions between soil and piles. This study aims to
develop a machine learning-based model to estimate the bearing
capacity of piles using experimental data obtained from 0-cell
load tests. The dataset includes detailed information on pile
geometry, material properties, soil characteristics, and measured
bearing capacities. Advanced machine learning technigues,
specifically Artificial Neural Networks (ANN), were applied to
capture the nonlinear relationships between input parameters
and pile bearing capacity. The findings confirm the potential of
machine learning models to enhance the reliability and efficiency
of pile design processes. This study not only provides a robust
predictive tool but also contributes to promoting data-driven
approaches in geotechnical engineering practice.

Keyword: Pile load-Bearing Capacity, O-cell test, Machine
learning, Static Pile Load Test.

1. GIGI THIEU

Du doan suc chiu tai ctia coc la mot yéu té quan trong trong ky
thuat dia chat, anh hudng dén su an toan, hiéu qua va tinh kinh té
cla thiét k& nén méng. Coc thudng dugc st dung dé truyén tai cac
luc cau trdc xuéng cac I6p dat sdu va én dinh hon, nhung viéc uéc
lugng chinh xac stc chiu tai clia coc van la mot nhiém vu phuc tap
do su tuang tac tinh vi giia coc, dac tinh dat va diéu kién méi
trudng. Cac phuong phap truyén théng, nhu cac phuong trinh
phan tich va cac tuong quan thuc nghiém, thudng dua trén nhiing
gia dinh ly tudng va c6 han ché trong kha nang tinh toan tinh phi
tuyén tinh va tinh khong déng nhat cta tuong tac dat-coc. Nhimng
han ché nay lam ndi bat nhu ciu vé cac cong cu du doan manh mé
va linh hoat hon.

Su xuét hién clia phuang phap may hoc da mé ra ca hoi mai dé
giai quyét cac van dé ky thuat phuc tap bang cach st dung cac bé
di liéu 16n d@é phat hién cac mé hinh va méi quan hé ma khé cé
thé ndm bat bing cac phuong phap truyén théng. Trong s6 cac ky
thuat may hoc, mang no-ron nhan tao (ANN) da ching té tiém
nang dang ké trong viéc giai quyét cac van dé phi tuyén va da bién
trong ky thuat dia chat. ANN cé kha nang mé hinh hoa cac maoi
quan hé phc tap gilra cac yéu t6 dau vao va dau ra, khién ching
trg thanh cong cu ly tudng dé du doan suic chiu tai clia coc dua
trén cac bo dirliéu da dang.

Muc tiéu cta nghién clu nay la phat trién mot mé hinh du
doan suc chiu tai cda coc st dung ANN va di liéu thuc nghiém tu
cac thi nghiém O-cell. Cac thi nghiém O-cell, duoc biét dén véi do
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tin cdy cao va kha nang do ludng riéng biét stic khang ctia nén va
than coc, cung cdp moét nguén dit liéu phong phd dé huan luyén
va kiém dinh cdc mé hinh hoc may. Bang cach két hgp cac tham sé
nhu hinh hoc coc, dac tinh vat liéu va tinh chat dat, nghién ctu nay
nham tao ra mot cong cu du doédn chinh xac va thuc té cho cac ky
su. Nghién ctu cing danh gia hiéu suat ca mé hinh ANN so vdi
cac phuong phap du doéan truyén théng, lam néi bat nhing uu
diém ctia n6 vé d6 chinh xac va kha nang thich tng.

2. TONG QUAN VE PHUONG PHAP DU POAN SUC CHIU TAI
cUA cOC VA UNG DUNG HOC MAY TRONG KY THUAT PIA
CHAT

2.1 Phuong phap truyén théng trong du doan stic chiu tai
ctia coc

Du doan surc chiu tai ctia coc la mot trong nhimng van dé quan
trong trong thiét ké nén moéng. Cac phuong phap truyén théng dé
udc tinh suic chiu tai clia coc cht yéu dua vao cac cong thiic phan
tich ly thuyét va cac méi quan hé thuc nghiém. Cac phuong phap
nay bao gém cac moé hinh nhu phuang phap phan tich lop dat,
phuong phdp R-T (resistance-time), hay phuong phap cla
Meyerhof va Hansen (1976), trong d6 suc chju tai cia coc dugc tinh
toan dua trén cac tham sé dat va hinh hoc coc.

Cac phuong phap truyén théng nay mac du dugc st dung
réng rai, nhung c6 mét s6 nhugc diém dang chd y. Cac gia dinh Iy
thuyét trong cac mé hinh nay thudng khéng hoan toan phan anh
tinh chat phi tuyén tinh va khéng déng nhat ctia dat nén. Ngoai ra,
viéc 4p dung céc phuaong phap nay cling gap kho khan khi phai xt
ly nhiing tinh huéng phtc tap, nhu su dnh hudng cla cac l6p dat
khéng déng nhat, hoac diéu kién méi trudng thay déi.

2.2 Thi nghiém O-cell trong du doan stic chiu tai ctia coc

Thi nghiém O-cell (O-cell load test) la mét phuong phap thuc
nghiém tién tién dugc st dung dé do ludng suc chiu tai cla coc,
cung cap thong tin chi tiét vé khang luc cta than coc va day coc
riéng biét. Cac thi nghiém nay cho phép do dac chinh xac su phan
bé tai trong doc theo chiéu sau clia coc, tir d6 gitp hiéu ré hon vé
cach thuc truyén tai luc va phan bé Uing suat trong dat. D liéu thu
thap dugc tu thi nghiém O-cell c6 thé cung cap cac tham s6 quan
trong cho viéc phat trién cac mé hinh du doan suc chiu tai coc, dac
biét khi két hop vai cac ky thuat hoc may.

2.3 Ung dung hoc may trong du doan stic chiu tai ctia coc

Trong nhiing nam gan day, viéc ing dung cac phuong phap
hoc may (ML) d€ dy doén stic chiu ti cGa coc ngay cang dugc chu
trong. Cac ky thuat hoc may, dac biét la Mang no-ron nhan tao
(ANN), da ching to tiém nang vuot trdi trong viéc giadi quyét cac
van dé phi tuyén va da bién trong ky thuat dia chat. Cac mé hinh
ANN c6 kha nang hoc dugc cac méi quan hé phuc tap gitia cac yéu
t6 dau vao (nhu hinh hoc coc, dac tinh vat liéu, va tinh chat dat) va
dau ra (suc chiu tai coc) ma cac phuong phap truyén théng khong
thé mé hinh héa mét cach hiéu qua.

Nhiéu nghién ctu da ing dung ANN trong viéc du doan suc
chiu tai clia coc véi su thanh céng dang ké. Vi du, mét s6 nghién
cliu da két hgp dit liéu tir cac thi nghiém O-cell va cac thong s6 ky
thuat khac dé€ huan luyén cdc mé hinh ANN. Cac mé hinh nay da
cho két qua chinh xac hon so véi cac phuang phap phan tich ly
thuyét, ddc biét trong cac trudng hgp dat nén phc tap va khéng
déng nhat.

Bén canh ANN, cac ky thuat hoc may khac nhu Hoc may cé
gidm sat (Supervised Learning), Hoc mdy khong gidm sét
(Unsupervised Learning), hay cac thuat toan hoi quy da chiéu nhu
MARS (Multivariate Adaptive Regression Spline) cling da dugc ap
dung dé gidi quyét bai toan du doan suc chiu tai coc. Cac nghién
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ctru nay déu cho thay rang hoc may co6 kha nang khai thac di liéu
thuc nghiém hiéu qua va c6 thé cung cdp nhiing du doan chinh
xac han, déng thai gidm thiéu nhiing gia dinh ly thuyét khat khe
ma phuong phap truyén théng yéu cau.

2.4 Cac nghién ciu trudc diay va huéng phat trién trong
tuong lai

Mac du c6 su phat trién manh mé trong Ung dung hoc may
trong ky thuat dia chat, dac biét trong viéc du doan suic chju tai cia
coc, nhung van con nhiéu thach thic can dugc giai quyét. Cac
nghién ctu trudc day chi yéu tap trung vao viéc xay dung mé hinh
ANN véi cac bo dit liéu c6 sdn tir cac thi nghiém O-cell hodc céc thar
nghiém thuc dia khac. Tuy nhién, cac yéu t6 nhu sy da dang cua
diéu kién dat, anh hudng cla cac |6p dat khong déng nhat, va su
thay d6i ca cac diéu kién méi trudng van con chua dugc nghién
cliu day du. Do do, nghién ctu trong tuong lai can tap trung vao
viéc cai thién kha nang téng quat clia cdc mé hinh hoc may, dac
biét la kha nang x{ ly cac dir liéu c6 d6 phan gidi cao va dé phtc
tap cao.

3. DU LIEU VA PHUONG PHAP NGHIEN CUU

3.1 D liéu thi nghiém O-cell

Hinh 1 bén dudi mé ta 3 cong trinh nha cao tang tai TP.HCM,
c6 ap dung thi nghiém O-cell d€ danh gia st chiu tai coc. Théng
s0 chi tiét coc dugc mo ta theo bang 1 sau:

Bdng 1: Chi tiét théng sé coc duoc dp dung thi nghiém O-cell
TestPile1 | TestPile2 | TestPile2
Dyan Limm | GoldenRiver | o imark 81
Bason
Chiéu dai (m) 63 69 85
Dién tich mat catngang| ,a40, 800 | 2800x800 | 2800 x 1000
(mm)
Trong lugng phia trén
O-cell (kN) 1500 1900 2400
Chiéu dai phia trén O- 47 58 618
cell
Chiéu dai phia duéi O- 16 - 232
cell
Chi sé SPT tai mi coc 63 64 83

g 0

C) £ Ba Sor

o

Hinh 1. Vi tri ctia cac coc thi nghiém tai TP.HCM

3.2 M6 hinh ANN

Mé hinh ANN dugc sir dung trong nghién ctu nay bao gém ba
I6p chinh: 16p dau vao, I6p an, va I8p dau ra. Cau trdc md hinh
dugc t8i uu hda dé dat dugc két qua du doan chinh xac nhat cho
suic chiu tai clia coc.

o Lép dau vao: Vi tri O-cell trong coc; Chi sé SPT tai mi coc; Gia
tri tai trong phia trén O-cell.




www.tapchixaydung.vn

Chiéu dai phia Chisé SPT tai Trong lugng
trén O-cell (L1) / m{i coc vGi phia trén O-cell
chiéu dai coc phia | chiéu daicoc | véichiéu dai coc

dudi O-cell (L2) Nspt/Lcoc Wup/Lcoc

Test 0.746 1.000 238

Pile 1

Test

Pile 2 0.840 0.927 27.5

Test

Pile 3 0.720 0.809 28.2

o Lép an: Mé hinh sir dung moét sé 16p 4n dé hoc cac méi quan
hé phi tuyén tinh gilta cac dac trung dau vao va suic chiju tai cta
coc. S6 lugng 18p &n va s6 nut trong méi I6p duoc diéu chinh dé t6i
uu hoa hiéu suét ctia mé hinh.

o Lép dau ra: Stc chiu tai cuc han (Qux): Gia tri muc tiéu can du
doan.

Cau tric chinh cia mé hinh ANN trong nghién ctiu nay bao gém:

0 56 I8p &n: M6 hinh st dung tir mét dén ba I6p &n, méi I6p c6
tUr 10 dén 50 nut. S6 lugng 16p an va nut dugc diéu chinh dua trén
viéc danh gia hiéu suat ctia mé hinh trong qua trinh huén luyén.

oHam kich hoat: Cac I6p an st dung ham kich hoat RelLU
(Rectified Linear Unit) vi kha nang x{ ly tét cac van dé phi tuyén va
hiéu suat tinh toan cao. Tuy nhién, I6p dau ra st dung ham kich
hoat tuyén tinh (Linear Activation) d€ du doan suc chiu tai, vi gia tri
dy dodn la mot dai lugng lién tuc.

4, KET QUA VA THAO LUAN
4.1 Két qua
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Hinh 2. Anh huting ciia i 1& vi tri 13p diit O-cell tdi stic chiu tai cuc han trong cic
trudng hop thay Nspt tai mii thay ddi tuong ting véi chiéu dai coc.

4.2 Panh gia hiéu sudt mé hinh

® Sai s6 trung binh (Mean Absolute Error - MAE)

0 Sai s6 trung binh gilta du doén va thuc té 1a ~ 2,182 kN.

o V6i stic chiu tai 16n (60-90 MN), sai s6 nay c6 thé chdp nhan
dugc trong mot s6 trudng hop thuc nghiém.

® Sai s6 can bac hai (Root Mean Square Error - RMSE).

o RMSE = 3,290.56 kN.

0Sai s6 16n hon mot chut so véi MAE do nhdn manh vao cac
gid tri sai léch I6n.

® Hé s6 xac dinh (R* = 0.891): M6 hinh giai thich dugc 89.1% su
bién thién ctia d{ liéu thuc nghiém, cho thay hiéu suat kha tét.

4.3 Phan tich tam quan trong cta cac tham sé

o Vi tri O-cell: Tham s6 nay anh hudng manh dén suc chiu tai
coc, dac biét néu O-cell gan mii coc (gidm suic chiu tai).

® Nspt/Lcoc: Chi s6 SPT tai mii coc c6 thé anh hudng dang ké
dén suc chiu tai, thé hién kha ndng ca dat nén tai mai coc.

e Wup/Lcoc: Trong lugng phia trén O-cell c6 thé anh hudng
theo ca hai chiéu (tang hodc gidm suc chiu tai).

5. KET LUAN

Néu O-cell nam gan day coc, anh huédng cla dat nén xung
quanh c6 thé giam, dan dén su suy giam suc chiu tai. Tham s6 nay
c6 thé dugc coi la quan trong nhét trong viéc du doan suc chiu tai
coc, Vi vi tri O-cell xac dinh muc d6 anh hudng cla cac tang dat
khac nhau dén su chiu luc clia coc. Do d6 viéc chon vj tri O-cell dé
danh gia suc chiu tai coc can dugc quan tam nhiéu han trong cac
diéu kién cu thé.

Chi s6 SPT tai mii coc, dugc chudn hoéa theo chiéu dai coc, c6
anh hudng dang ké dén stic chiu tai. Chi s6 SPT cang cao thé hién
dé dac chac cda dat nén, tir dé lam tang suc chiu tai cta coc. Diéu
nay dac biét quan trong & cac vung dat c6 kha nang chiu luc tét,
chdng han nhu dat ciing hodc dat c6 dic tinh tuong tu. Mac du
khéng manh bang vi tri O-cell, chi s6 SPT van la mét yéu t6 quan
trong trong viéc danh gia suc chiu tai clia coc, dac biét trong diéu
kién dat nén yéu.

Trong lugng phia trén O-cell anh hudng dén suic chiu tai coc
theo mot s6 cach. Trong lugng nay lam tang &p luc lén coc, gitp
coc vuon téi va duy tri kha nang chiu tai t6t hon, dac biét la trong
dat nén cung. Tuy nhién, néu trong luong qua 16n, cé thé gay ra
hién tugng ap luc du thira (overloading) dan dén su qua tai va lam
giam hiéu qua st dung cua coc.

Khuyén nghi cho viéc thiét ké coc: Thiét ké coc c6 thé duoc téi
uu hoa bang céach diéu chinh vi tri O-cell sao cho nam trong céc
vung c6 chi s6 SPT cao, déng thai tinh toan trong lugng phia trén
O-cell mét céch hgp ly dé ddm bao coc khong bi qua tai. Viéc phan
tich stc chiu tai coc nén dugc thuc hién dong thai véi viéc do dac
va danh gia chi s& SPT va kiém soat lyc tac dung tur trong lugng
phia trén coc. Cac két qua nay sé gilp thiét ké cac hé théng coc
hiéu qua hon, tranh hién tugng qua tai hoac thiét ké thura.
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Xac dinh cac théng sé t6i uu ciia may dao mot
gau dua trén diéu kién hoat dong

Determining the optimal parameters of a single-bucket excavator based on operating

conditions
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Trudng Pai hoc Xay dung Ha No6i, Email: hieutd@huce.edu.vn

TOM TAT

Dac tinh ky thuat cia may | tai lieu chira thang tin vé ky thuat, van
hanh. cang thai hoc va céc thang sd mai truing cia méy, cung cép
kha ning quyét dinh viec str dung may higu qué dé thuc hién cac
thao tac cong nghe cén thiét, tdy thudc vao diéu kién van hanh. Cac
thang sd chinh |a céc thong sd can thigt dé lira chon mat may trong
nhitng diéu kign van hanh nhét dinh. Cac thang sd chinh bao gom
cac thang sd xac dinh khé nang co dong, kha nang lam vigc, kich
thirge 1am vige chinh cia méy, ciing nhu dd tin cdy cia chang. Dai
v may dao mat gdu, cac thang sd chinh duge goi |3 cac thong sd
quyét dinh phéan lén kha ndng cong ngh# cia may nhur: khdi lrgng
cia may m, cng sudt cia méay N, dung tich gau q. Viéc lra chon cac
thang sd cho may mdi trong qua trinh thigt ke |3 mat nhigm vu kinh
t& kj thuat quan trong. Gigi phap cho van dé nay dam bao viec tao
ra cac he thang va td hop may dé dam béo co giti hda toan dign
hiéu qué trong cang viec dao dat. L& mat ham myc tigw, khi tdi vu
haa cac thong sd, cac chi tigu ki thuat va van hanh duoc sir dung,
bao gdm ca thai gian chu ky van hanh va cac chi tieu vé higu qua
kinh t& ky thuat. Bai bao trinh bay ket qua xac dinh cac thang sd tdi
tru cia may dao mat gdu dua trén diéu kign hoat dang.

Tir khoa: May dao mat géu; thang sd chinh; dang dang; tdi iru; ma
hinh toan hoc.

ABSTRACT

The technical characteristics of a machine are documents containing
information on its technical specifications, operation, ergonomics, and
environmental parameters. These details enable effective decision-
making regarding the machine's use for performing necessary
technological operations, depending on operating conditions. The main
parameters include parameters that determine the maneuverability,
working capacity, main working dimensions of the machine, as well as
their reliability. For a single-bucket excavator, the key parameters
primarily define its technological capabilities, such as machine weight
mmachine power N, and bucket capacity q. Selecting these
parameters for a new machine during the design process is a crucial
techno-economic task. Solving this problem ensures the development
of machine systems and complexes that enable efficient
comprehensive mechanization of earthmoving operations. As an
objective function in parameter optimization, both technical and
operational indicators are considered, including cycle time and techno-
economic efficiency criteria. This paper presents the results of
determining the optimal parameters of a single-bucket excavator
based on operating conditions.

Keywords: Single- bucket excavator; main parameters; similarity;
optimization; mathematical model

1. DATVANDE

Phan tich qua trinh lam viéc cia may dao mot gau va tiéu chuan
GOST (CHLB Nga) tuong ting cho phép chung ta két luan rang doi
vGi may dao mét gau, thong sé ky thuat chinh la trong luong cda
may. Phan con lai cia cac théng so6 ky thuat chinh dugc lay tirthong
s chinh va c6 thé dugc xac dinh bing cac phuong phap mé hinh
hoéa va ly thuyét dong dang cho cac d6i tuong ky thuat tuong tu [2].
Cac nha nghién ctu da xac dinh cac théng sé ky thuat chinh va
thoéng s6 van hanh ctia may théng qua viéc phan tich cdc mé hinh
toan hoc t6i uu hoa thdi gian chu ky van hanh. Cac tham s6 anh
hudng dugc xem xét nhu 1a cac bién déc lap trong mé hinh. Phuong
phdap nay cho phép tim ra két qua t6i uu cho mét may cu thé dudi
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diéu kién van hanh nhat dinh. Lai gidi téng quat thu dugc bang cach
xem may nhu mét déi tugng déng dang clla mét nhém may tuong
tu. K&t hop phan tich thdi gian chu ky véi ly thuyét déng dang giup
gidi quyét hai van dé: t6i uu hoéa thai gian chu ky va téng quét hoa
két qua cho cac may va diéu kién van hanh tuong tu.

Ly thuyét dong dang la sy két hop cua ly thuyét mé hinh héa va
thuc nghiém, 1a tai liéu huéng dan nghién ctu thuc nghiém trén
mot déi tugng cu thé, khai quat héa va ap dung cac két qua thu
dugc cho cac ddi tugng khéac. Newton da rat ra cau tra 16i cho cau
hoi vi sao két qua thi nghiém vaéi mé hinh ctia mét vat thé lai c6 thé
khac biét so v6i mo hinh ban dau va cach dé giai quyét van dé nay
trong dinh ly vé su déng dang ca hoc cla cac vat thé. Ly thuyét vé
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su déng dang va mé hinh hoa dya trén ba dinh ly déng dang va cac
diéu kién b6 sung. Trong nghién cltu cla vién siV.P. Goryachkina va
gido su V.A. Venikov [3], 4p dung nguyén ly déng dang da dugc
chiing minh trong viéc ché tao mot loat cac loai may néng nghiép
va trong linh vuc nang lugng. Nghién ctu nay da xac dinh y nghia
clia cac luc khac nhau va lam ré su phu thudc cta dién tré vao kich
thudc tuyén tinh. Su phat trién va phan anh day du nhat vé ly thuyét
déng dang trong méi quan hé véi co hoc lién tuc cé thé dugc tim
thay trong cac céng trinh vé thay van va khi déng hoc [3, 4, 5, 6, 7,
8,9, 10L.

Dinh ly d6ng dang dau tién da xay dung cac tinh chat cla cac
hé théng dong dang, cho rang cac hién tugng déng dang théa man
cung mét tiéu chi, hay néi cach khac, Dinh ly dau tién da xac dinh
cac diéu kién can thiét cho sy déng dang. Viéc chimg minh kha nang
rat gon phuong trinh vé dang tiéu chuén la néi dung cla dinh ly
déng dang thi hai (dinh ly m). Tuy nhién, viéc st dung phuang phap
phén tich th& nguyén khéng du d€ phan anh da diéu kién cho su
ton tai clia sy déng dang. Dinh Iy thi ba cda ly thuyét vé sy dong
dang chi ra cac gigi han cQa su phan bé ty nhién cia mét trai
nghiém don |&. Nghién ctu da chiing minh rang cac hién tugng
déng dang chi xuat hién khi c6 nhiing diéu kién duy nhat giéng
nhau va dép Ung cuing mét tiéu chuan xac dinh. Tiéu chudn nay bao
gém cac bién déc lap tuong duong nhau, dugc xac dinh trong
nhing diéu kién duy nhat nhu méi quan hé hinh hoc, cac tham s6
vat ly va diéu kién bién (diéu kién ban dau va diéu kién bién). Tiéu
chi déng dang la cac biéu thic khéng thi nguyén cé thé dugc coi la
mot thudc do trung binh nao dé vé ty & cudng doé cda hai hiéu tng
vat Iy c6 y nghia quan trong ddi véi qua trinh dang nghién ctu. Tiéu
chi dong dang dugc xac dinh theo nhiéu cach khac nhau: tur cac diéu
kién déng nhat cla cac phuong trinh mé ta cac qua trinh, hoac tur
phan tich thi nguyén, mét bién thé ctia né la phuong phéap khéng
tha nguyén.

Ly thuyét vé su déng dang dua trén nhiing tién dé tuong tu nhu
tinh toan phan tich: doi héi ré rang vé cac diéu kién ban dau (bién),
cac tham s6 va toa dé clia qua trinh nghién ctu. Do do, ly thuyét vé
sudéng dang déng vai trd quan trong nhu mot mat xich két néi gitia
ly thuyét va thuc nghiém. Xac dinh cac théng sé dong dang la moét
ky thuat dua trén hé qua dau tién, né thiét 1ap méi lién két gitta cac
tham s6 clia cac déi tuong dong dang. Trong trudng hop nay, cac
phuong trinh mé ta cac qua trinh trong cac déi tugng tuong tu nhau
va céc tiéu chi dong dang cling tuong tu. Vi vay, néu cac doi tugng
va hién tugng la déng dang, tuc la cac phuang trinh dac trung mé
ta ching giéng nhau va cac tiéu chi déng dang cling tuong ducng,
thi cac théng s6 ctia d6i tugng thiét ké c6 thé dugc xac dinh théng
qua cac théng s6 chinh ctia né (nhiing théng s6 luén dugc xéac dinh
hodc thiét lap dua trén viéc giam thiéu thoi gian lam viéc) va cac
thong s6 clla mét déi tuong tham chiéu dugc lua chon lam tiéu
chudn (mé hinh). Can c(r d€ xac dinh cac théng s ky thuat ciia may
thuong dua trén cac mé hinh hoéi quy. Tuy nhién, trong moét sé
trudng hop, ching ta khong thé thu dugc cac théng sé nay do phai
déi mat vai cac han ché do diéu kién van hanh. Nguyén nhan chinh
thudng la thi€u théng tin day du vé céc dac tinh dinh lugng va chat
lugng clia déi tuong ky thuat dugc phan tich théng ké. Tham chi, c6
thé khéng c6 théng tin vé s6 lugng sé-ri clla may, trong mot s
trudng hop, muc dich s& dung clia may cling khéng dugc néu ré.

Viéc xac dinh cac thong s6 ky thuat hgp ly thudng dua trén viéc
t6i uu hod mo hinh toan hoc vé thai gian van hanh va st dung cac
mau déng dang. Qua trinh nay cho phép chiing ta tinh dén cac dac
diém cu thé cla hé théng dang dugc xem xét va thiét lap cac théng
s6 ky thuat cila may mét cach cé logic han. Cac may cé cau tric
tuong dong trong cac diéu kién van hanh tuong ty thudng cé cac

tiéu chi ddng dang va cac tham sé ty 1& véi cac diéu kién cu thé. D&
xay dung cac mai lién hé can thiét, can phai xac dinh ro cac tiéu chi
déng dang ctia hé théng va cac diéu kién cu thé.

Cac may dao mét gau déng dang thudng co kich thudc tuyén
tinh khéac nhau, bao gém kich thudc ctia cac béd phan lam viéc va cac
thanh phéan khac ctia may. Diéu nay dan dén viéc tao ra mot moi
trudng véi cac dac tinh vat ly va co hoc da dang. Khi thay déi kich
thudc tuyén tinh, cac tai trong tac dong lén may thudng cé cac dac
tinh vat ly khdc nhau va chiu dnh huéng clia cac quy luat riéng biét.
M&i quan hé dong dang gilia cac thong s6 ky thuat chinh ctia may
dao mot gau duge minh hoa trong bang 1 va bang 2. Méi lién hé nay
dua trén viéc phan tich cac dinh luat ca hoc va ly thuyét vé sy dong
dang ctia cac hé théng ky thuat. Khéng can st dung cac phuong
phap phan tich héi quy vi hai ly do chinh: Thir nhat, méi lién hé gitia
cac tham s6 dugc xac dinh dua trén cac dinh luat co hoc, giup thiét
lap méi quan hé nhan qua gitia chidng; Thi hai, phuong phap héi
quy chi phan anh hau qué cta qua trinh ma khong tiét 16 nguyén
nhan va ban chat cta hién tugng. Phuong phéap nay thudng dugc
ap dung trong viéc phan tich cac quy trinh ma cdc mau phan tich
chua dugc thiét lap, vi du nhu khi thiét lap két ndi gilra cac thong s6
va gid thanh ctia mdy méc trén thi trudng. Tuy nhién, trong trudng
hap nay, phuong phap hoi quy chi ghi lai hau qua ma khéng tiét 16
ly do clia qua trinh thij trudng va mé hinh thj truong.

Cac quy dinh da xem xét cho thdy rang trong trudng hgp cla
may dao mot gau, cac thong so ky thuat chinh nhum, N, q, T, L... c6
ma&i quan hé dic trung dudc biéu dién bang cac hé s6 ty |é tuong
Ung. Tiéu chi dong dang cho cac hé théng nhu vay, bao gém cac gia
tri dinh rd cho cac thong so ky thuat chinh, sé cé gia tri tuong duong
nhau, biéu thi bdng I1; = idem.

Ngudi st dung can dugc tu van dé lua chon thiét bi phu hop véi
diéu kién van hanh cu thé cGia minh. S dung méy trong diéu kién
tao ra hiéu qua cao nhat sé dam bao khach hang thu dugc nhiéu lgi
nhuéan hon. Cac van dé loai nay dugc giai quyét bang phuong phap
t6i uu hda cac tham sé tuy thudc vao cac yéu t6 anh hudng.

Viéc xac dinh cac théng s6 ky thuat va van hanh t6i uu clia may
dao moét gau dua trén viéc giam thiéu thai gian chu ky lam viéc ctia
may, dugc thao luan trong huéng dan, sé hitu ich trong viéc giai
quyét cac van dé nhu vay. Phuong phéap phat trién cho phép giai
quyét hai van dé: lua chon mdt may cung cap téi uu, két qua tuy
thudc vao diéu kién van hanh bang cach giam thiéu thai gian chu
ky lam viéc clia may va khai quat hoa két qua thu dugc cho cac doéi
tugng thiét bi va diéu kién van hanh tuong tu.

2. NOI DUNG NGHIEN CUU

Ngudi st dung can dugc tu van dé lua chon thiét bi phu hop véi
diéu kién van hanh cu thé ctia minh. S dung may trong diéu kién
tao ra hiéu qua cao nhat sé dam bao khach hang thu dugc nhiéu lgi
nhuan hon. Cac van dé nay dugc giai quyét bang phuong phap t6i
uu hoa cac tham sé tuy thudc vao cac yéu t6 anh huéng. Viéc xac
dinh cac thong so ky thuat va van hanh téi uu ca may dao mot gau
dua trén viéc gidm thiéu thai gian chu ky lam viéc ctia may, dugc
thao luan trong huéng dan, sé hiu ich trong viéc gidi quyét cac van
dé nhu vay. Phuang phap phat trién cho phép gidi quyét hai van dé:
Iya chon mét may cung cdp téi uu, két qua tuy thudc vao diéu kién
van hanh bang cach giam thiéu thai gian chu ky lam viéc clia may
va khai quét hoa két qua thu dugc cho cac d6i tugng thiét bi va diéu
kién van hanh tuong tu.

Trudc khi b3t dau thiét ké mét may, ban can phai dé xay dung
mot nhiém vu ky thuat va thiét 1ap hop ly cac théng s6 ky thuat ban
dau chinh va co ban (trong lugng may, cdng sudt, kich thudc ctia bd
phan lam viéc), trong thuc té€ & diéu kién binh thuéng dugc chi dinh
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bang phucng phap dua trén viéc gidm thiéu thdi gian thuc hién céc
thao tac cong nghé, bé sung cho cac phuang phap tinh toan hién
¢6 vé mat xac dinh ban chat anh hudng clia cac yéu t6 quyét dinh
diéu kién van hanh 1én cac théng s6 ky thuat ciia may. Phuong phap
nay cho phép thiét 1ap gia tri t6i uu cla cac thong sé ky thuat chinh
cGa may (trong lugng may, d6 bao hoa nang lugng N/m, céng suat
N,...) ty thudc vao diéu kién hoat dong.

@ giai doan thiét k&, nén sir dung phuong phéap trén dé xay dung
cac thong s6 ky thuat cho thiét ké. Phuong phéap nay cho phép hinh
thanh céac théng s6 ky thuat ban dau co co s& hon, ¢é tinh dén cac
diéu kién van hanh da chi dinh hodc du kién. Cac théng s6 ky thuat
da thiétlap m, N/m, N, 1, Tckmin,... 1a co s& ban dau cho cac tinh toan
truyén théng (céng sudt, nang lugng, luc kéo, céng thai hoc, moi
truong, ky thuat va kinh té va cac tinh toan khac). Néu can thiét, cac
théng s6 sé dugc chi dinh.

& giai doan van hanh, phuong phap luan cho phép thiét lap gia
tri hop ly ctia cac thong sé ky thuat chinh ctia may T, N/m, P va cac
théng s6 khac, theo d6 viéc lua chon thiét bi dugc thuc hién tuy
thudc vao cac diéu kién van hanh.

Hiéu suat cla may dao mot gau co6 tac dong co hoc dén moi
trudng va qua trinh lam viéc tuan hoan theo cac chi tiéu hiéu suat
chinh (thai gian chu ky Ty, ndng suét P, chi tiéu t6ng quat vé cudng
do ndng lugng va cuong doé vat liéu, chi phi gid may va don vj san

pham ché tao va céc chi tiéu khéc) cé gia tri t6i uu & mot gia tri nhat
dinh vé d6 bao hoa khéi lugng va nang lugng cta don vi.

Cac thong s6 ky thuat clia may dao mot gau dugc xac dinh trén
dua trén quan diém téng quat rdng d6 |6n cla cac thong s6 céng
sudt va nang lugng clia mdy c6 tac dong co hoc truyén théng dén
moi truang phu thudc vao cac hoat dong cong nghé dugc thuc hién,
kha nang xay ra clia ching va ky thuat va van hanh hién tai cac yéu
to.

2.1. Xdc dinh cdc théng sé mdy t6i uu phu thuéc véo diéu kién
hoat déng

M6 hinh todn hoc vé hiéu suat lam viéc ciia cac may dao mot
gau phu thudc vao cac yéu té anh hudng, dua trén viéc t6i uu héa
cac mo hinh toan hoc vé thai gian chu ky van hanh. Cac tham sé cda
ham dugc xem xét la cac bién doc lap. Quy trinh t6i uu hoa tao ra
mot suthay d6i nhat quan & mot trong cac yéu té vai cac yéu té khac
gilt nguyén gia tri c6 dinh. Sau d6, qua trinh dugc lap lai. Phu thudc
nhu vy giup giai quyét cac van dé lién quan dén viéc xac dinh mdic
dé anh hudng cua tiing tham sé déi vaéi gia tri xac dinh. Diéu nay rat
quan trong trong qua trinh nghién ctiu va thiét ké may mdi. Viéc thu
dugc cdc méi quan hé t8ng quat hon dua trén phan tich may dudi
dang mét vat thé déng dang tao thanh mét nhém cac may méc
tuong ty. Trong trudng hgp nay, méi quan hé gitta cac tham s6 dugc
xac dinh thong qua phuong phap déng dang dua trén cac méi quan
hé dugc hé théng héa trong bang 1 [2].

Bdng 1. C6ng thic xdc dinh théng sé ky thudt co ban ctia mdy dao mot gdu

Thong sé tinh toan Xac dinh cac théng s6

N T m q l
Cong suat dong co N (W) - k. T k,.m ks.q kg 13
Luckéo T (N) ks N - ke.m ky.q P
Khéi luong m (kg) Ko N k1o T - Ki1.q kip 3
Dung tich g4u co ban g (m3) ky3.N k4T kqis.m - k. 13
Kich thudc chiéu dai I; (m) ki, N3 kyg. T3 kyo.mt/3 kpo.q'/3 -
Dung tich gau l3p thém thiét bi phu bé sung g, k,1.N k,,.T k,3.m kos-q kos. 13
Trong taim, koe. N ky7.T kog.m koo.q kso. 13
Téc do lamviéecV = 1,0 + 1,5m/s V = const

M&i lién hé phan tich gilra cac thong s6 anh hudng nhu N, g, 11,
... dugc thiét lap dua trén nguyén ly can bang vé cac tiéu chi dong
dang clia may, biéu dién théng qua cac méi quan hé duoc trinh bay
trong bang 1.
N =k, m; N=ks.q; m=ky;.q; q=ki3.N; q=kis.m (1)

Bdng 2. Hé 56ty Ié cho tuong tu mdy dao mét gdu

Céac mé hinh toan hoc téng quét vé thai gian chu ky lam viéc clia cac
may dao mét gau. Cac mo hinh nay thu dugc bang cach thay hé thic g =
k13. N cho trong bang 1 vao mé hinh toén hoc cda thai gian chu ky lam
viéc clla may. Dua vao quan hé déng dang q = k3. N chotrong bang 1,
mé hinh toan hoc t8ng quét vé thai gian chu ky lam viéc clia céc nhém
may lam dat khac k, , k3, k11,.. dugc cho trong bang 2 [2].

Hé s6 Thong s6 tinh toédn Hé s6 Thong s6 tinh toan Hé s6 Thong s6 tinh toédn
ks No ki1 @ k21 qﬂ
T_O do No
k; No k1o Mo ks 9o
my 13 Ty
ks No ki3 Qo ks 9o
% Ny my
ky No k14 @ k24 qﬂ
E To qo
ks To k1s ﬂ kas qﬂ
N_0 my 5
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ke To k16 9o k26 Moo
my lg NO
k7 E k17 ly ks Moo
o N;/S To
kg & kig ly kog Mo
lg T1/3 my
0
kg Mo k1o ly ka9 Mqo
NO 1/3 qo
0
k1o Mo k3o Lo k3o Moo
To . 13

D6i v6i may dao 1 gau nhém 1+3:
ki.kqi3.N. .g.-1,.
1-k13.Nok3;  m.g.ly. ky (s) @)
m.g.vg N

Mo hinh toan hoc vé thai gian chu trinh lam viéc Ty, trinh bay &
trén |a co s& dé xac dinh cac théng sé ky thuat va van hanh clia mét
loai thiét bi cu thé tly theo diéu kién van hanh.

Dua trén phan tich biéu thuc dTCk/dm = 0 cho tung loai ky
thuat, chung ta c6 thé xac dinh khéi lugng t8i uu cda may tuong
Ung va cac thong so6 ky thuat khac, bao gém céach van hanh, bang
cach xem xét su anh hudng tuong tac gilra cac théng s6 nay. Dac
biét, ching ta quan tdm dén moi quan hé gilra cdng suat N va dung
tich gau q. Phan tich cdc méi lién hé cu thé lam néi bat ban chat cla
cdu tric céng thuc tinh toan, giup xac dinh cac théng s6 ky thuat
clia may dao mét gau trong nhom céc may déng dang c6 cling muc
dich st dung. Su khac biét vé két qua dinh lugng phan anh ré dac
trung riéng clia qua trinh lam viéc cda ting may, ma diéu nay
thudng dugc thé hién qua gia tri clia cac hé s rang budc lién quan
dén thiét ké va diéu kién van hanh cu thé cia may.

Xac dinh cac thoéng sé ky thuat va van hanh cg ban ctia nhém
may dao mot gau, bao gdom may dao nhom 1, nhom 2 va may xuc
lat, dua trén cac méi quan hé c6 cau tric chung va dé anh hudng
khac nhau clia cac yéu t6 va hé sé dong dang. Cac méi quan hé ban
dau la cdc mé hinh toan hoc xac dinh thai gian chu ky van hanh cua
may va dugc dua ra & trén, c6 tinh dén cac diéu kién van hanh co
ban clia mdy (cudng dd dat ki, pham vi chuyén déng ctia may |, téc
dd van hanh v, va mét s6 thong sé luc kéo). Thong qua cac hé s6
anh huéng khong thi nguyén. Cac maéi quan hé ban dau ciing thu
dugc c6 tinh dén cac két noi gitta anh hudng dén cac thong sé ky
thuat. Cac nghién ctu dugc thuc hién nham dé xuat va xac dinh cac
thoéng s6 van hanh va ky thuat can thiét, dac biét la trong cac diéu
kién van hanh cu thé. Nhiing nghién ctu nay tap trung vao viéc xac
dinh cac théng s6 ky thuat c6 anh hudng dang ké déi véi mot
trudng hop thiét ké cu thé.

Mb hinh todn hoc téng quét vé thai gian chu ky lam viéc véi co
xét dén su thay d8i dung tich gau phu thudc vao cong suat dong co
duoc xac dinh bai biéu thuc (2).

Dua vao biéu thuc dTCk/dm = 0 xac dinh khéi lugng t6i uu cho
cac may déng dang va diéu kién van hanh tuong tu. Dua vao gia tri
khoi lugng téi uu my, lam théng s6 ky thuat chinh va cac quan hé
tuong tu nhu dugc mé ta trong bang 1, ching ta cé thé suy luan
cobng thuc tinh cac théng s6 ky thuat cta cac loai may lam dat dong
dang. Qua trinh nay cho phép chung ta téng quat héa giai phép t6i
uu cho cac may cé cling tinh chat va diéu kién van hanh tuong tu.
Dua vao gia tri m, da biét, chiing ta c6 thé xac dinh cac théng s6
khac cda may nhu:

Dung tich gau: q = ky5.myy, , (Mm3) (3)

Céngsuatdongco: N = k,.my, , (W) (4)

Tex =

Khéi lugng my, va cdng suat N dugc xac dinh theo gia tri nang
suat:
1
m= k_lsn- Tete min » (kg) (5)
N = =T min , (W) ®)
Viéc xac dinh cac gid tri 0y VA Teg min. Gid tri clia cac hé so6
déng dang thirnguyén k, , kq3, kq5, v.v. dugc xac dinh bdi cac quan
hé cho trong bang 2. Sau khi thay thé cac gia tri my,, I1 va Tgy jpin VA
céac phép bién déi, thu dugc cong thuc chi tiét dé tinh cac tham sé
tuong ung.
MG&i lién hé téng quat dé xac dinh gia tri khéi lugng téi uu me,,
cho cac may dao mét gau, may xic lat, v.v.. my,, c6 thé dugc xac dinh
theo dung tich gau g, cong suat ddng ca quy dinh N hodc nang suat

yéu cau II:

Xac dinh theo dung tich gau g (m®):
kq. ks \ M2

m=ky, .q. (gz.v. l) ,(kg) )

Xac dinh theo céng sué’t dong co N(W):
kyk

m =k, V. (222)7 (hg) ®)

Xac dinh theo nang suat I(m/s): m =
K
e (522) 7 (k) ©)
L P M LN gl

Xac dinh theo t6i uu nang lugng: e ke (k1 k13) ( ) (10)
Thai gian chu ky nhé nhat: Tymin = Kemin ( ) ,(s) (11

Nang suat 16n nhat I1,,,4, ¢ thé xac dinh theo kh0| lugng may
t6i uu My, dung tich gau q hodc cong suat dong co N:

1/2
Theo khilugng m (kg): Tl = kn.m. (2222 (=) a2

Theo dung tich gdu g (m3): 11 = kp.q. (U k3) v , (mTS) (13)
N ” vk 12 3

Theo cong suat N(W): Il = kp. N. (kl.l) ) (T) (14)

N&ng suat tinh theo cong thurc trén la nang suat I6n nhat. Nang
sudt nay dugc may dam bao trong cac diéu kién van hanh véi thoi
gian chu ky van hanh nho nhat Teypmin-

Dung tich gau q va céng suat déng ca N c6 thé dugc xac dinh
theo nang suat I1 da cho:

) 1/2
Theo dung tich gdu g (m3):q = i n (M) ,(m3) (15)
l'l

v.k
Theo cong sudt N(W): N = m“‘ (i 1:‘1") , (W) (16)
2.2. Tinh todn

Tinh toan cac chi tiéu ky thuat va van hanh chinh théng s6 may
dao mét gau nhém 1 + 2.

Can xac dinh cac thong s6 clia may dao dua vao dung tich gau cho
trudc q = 0,32 m3. My dao duoc thiét ké dé thi cong dat cap lll.
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1)Tinh toén t6i uu khéi lugng m,,, theo cong thic (7) ta cé:
1/2

kiks
My = km[u- q. <gzvklx> ,(kg)

Trong d6: k- hé s6 khong thit nguyén tuy thudc vao diéu
kién van hanh. D6i véi may dao gau nghich nhom 1+ 3, k,, =
4,2 [2];

k, - luc can dao riéng clia may dao, k; = 200.000 N/m? (bang
1.5[1]);

ks - hé s6 dong dang. DGi véi may dao gau nghich nhém ¢& 1+
3,k; =1,6.10° W /m?3 (xem bang 1.2) [2];

vy, - t0c d6 dao, thong thuong v, = 1 + 2 m/s;

L, - khodng céch di chuyén clia may dao doc theo cong trudng,
L, =4+5m[2].

Thay cac gia tri da thiét lap vao cong thc tinh, ta nhan dugc:
200.000.1,6.105
9,812.1.4

2)Tinh toan t6i uu nang lugng clia may dao (N /m)s,. Tinh toan
theo céng thic (10) ta cé:

1

), - (52e) G5)
m/iu “\kikis ) "\kg
Trong dé: k. - hé s6 khéng thi nguyén tuy thudc vao diéu kién
van hanh. Déi véi may dao gau nghich nhom 1+ 3, k, = 2,6 [2];
k15 - hé s6 dong dang. Déi véi may dao gau nghich nhém 1 +
3, k5 = 0,05.10~* m3/W [2].
Cac gia tri da thiét lap dugc thay thé vao cong thurc tinh ta co:
1

(N) 026 9,812.1.4 5_51(W>
m/e  \200000.0,05.10~%) ~ 7" \kg

3) Tinh todn cong suat déng ca clia may dao mot gau. Cong suat
dong co dugc xac dinh dya trén khéi lugng t6i uu da dugc thiét l1ap
my, va cong thuc (16) ta co:

1

1 gzvklx>7

N=—m ,(W)
e, < kikqz

Trong d06: kq5 - hé s6 dong dang,(m?3/W). Déi véi may dao gau
nghich nhém 1 + 3, ky5 = (0,05 + 0,07). 10~*m3/W [2];
Thay cac gid trj vao cong thuc ta co:
1

9,81%2.1.4
<200000.0,05. 10~4
= 54,6(kW)
4)Tinh toan nang suat Ién nhat cia may dao theo diéu kién
khai thac, tinh todn theo céng thuic (12) ta co:

1

vikokis\2  (m3

Mnax = knmtu( kklzl 15) r(?) €))
X

Trong d6: kyp - hé s6 khong thd nguyén tuy thudc vao diéu
kién van hanh. Bé&i véi may dao gau nghich nhom 1+ 3, ky =
0,33 [2];

k, —hé sé dong dang, (W/kg). Déi véi may dao gau nghich nhom
1+3,k, =5W/kg [2];

ks - hé s6 déng dang, (m3/kg). DSi véi may dao gau nghich
nhém 1 =+ 3,

kys = 0,5.10"*m3/kg [2];

Thay cac gia trj trén vao cong thuc ta co:

1

M0 = 0,33.11700 1505107 E—0077 m
max T e "\ 2000004 /| s

m3
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1/2
Mey = 4,2.0,32.( ) = 11700 (kg)

1
N =—11700

2
7 ) = 54578 (W)

Nang suat phu thudc vao diéu kién khai thac van hanh, luc can
dao va chuyén dong khéng tai ctia may dao xung quanh khu vuc
thi cong. Cac gia tri nay cang I6n thi nang suat cang thap.

3. KET LUAN

Viéc xac dinh cac thong s6 t6i uu cho may dao mot gau trong
qua trinh khai thac Ia mét nhiém vu kinh té ky thuat quan trong. La
mot ham muc tiéu, khi téi uu hda cac thong s6, cac chi tiéu ky thuat
va van hanh dugc st dung, bao gém ca thai gian chu ky van hanh
va céc chi tiéu vé hiéu qua kinh t€ ky thuat.

Trén cao s& két qua phan tich va tinh toan & trén cho phép két
ludn nhu sau:

+ Cung cdp phuong phap xac dinh cac théng s6 t6i uu clia may
dao mét gau, tuy thudc vao cac yéu té ky thuat va van hanh tao nén
diéu kién van hanh ctia may.

+ Hinh thanh m6 hinh toan hoc vé thai gian chu ky clia may dao
mét gau. Phuong phap dé ti€p can nhat va it ton kém nhat dé ting
cudng thiét bi clia may dao mot gau dé san 18p mat bang la thuc
hién bang may tinh cac thay déi vé thong s6 clia bé phan lam viéc
trong qua trinh van hanh may tuy thudc vao diéu kién van hanh va
viéc st dung may trong nhiing diéu kién d6 co6 tac dung I6n nhat.

Bai bdo trinh bay két qua xac dinh cac thong s6 t6i uu clla may
dao mét gau. Giai phap cho van dé nay dam bao viéc tao ra cac hé
théng va t6 hop may moc dé ddm bao cao gidi hoa toan dién hiéu
qua trong cong viéc dao dat, ngoai ra sé giup ich cho hoat déng cua
sinh vién, hoc vién va cong nhan ky thuat trong viéc ché tao va cai
ti€n cac thiét bi thi cong dat tién tién.
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