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i i TONG CONG TY LAP MAY VIET NAM - CTCP
)W @

VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng céng ty L3p may Viét Nam - CTCP (LILAMA) Ia nha thiu hang diu Viét Nam
chuyén cung cép cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

ho#c cac dich vu don lé:

. Lap bao cao nghién cltu kha thi (F/S)

. Cung cap cac dich vu quan |y va giam sat.

. Ché tao va cung cép thiét bi va xay lap tron géi cac nha may (EPC)

. Thiét ké va |ap dat cac hé théng éng, dién, do ludng diéu khién, diéu hoa théng gid..vv..
. Thiét k&, ché tao va lap dat cac bon bé ap luc.

. L&p dat thiét bi céng nghé.

. Quan ly thi edng xay lap.

. Bao tri va stra chira nha may.

[ N o = B = T < B = N

. Bao tao ky su, cong nhan: dao tao va cép chimng chi Quéc té cho thg han.

Vietnam Machinery Installation Corporation - JSC is a leading Contractor of Vietnam
who specializes in supplying turn - key industrial project (EPC) or single services:
1. Forming Feasibility Study.

2. Supplying project management and supervision services.

3. Engineering, procurment and construction of plants (EPC).

4. Designing and installing systems of pipelines, electric, control and
instrumentation, air-conditoning and ventilation, etc..

5. Designing and installing pressured vessel & tanks.

6. Installing technological equipment.

7. Maneging and implementing construction and installation works.

8. Maintaining and improving factories and plants.

9. Training engineers, workers, welder and issuing international certificates.
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QUAN LY NGANH

Nganh Xay dung ndm 2024: Tang trudng cao nhat tif nam 2020 dén nay

Budc hoan thién khung phap Iy vé quén Iy va phat trién do thi

TU CHINH SACH DEN CUOC SONG

Dinh hudng tao lap co ché, chinh séch ap dung BIM ¢6 tinh rang budc cao

Ap dung BIM can tap trung vao gia tri thuc tién dé tao dot pha

M@t s6 trd ngai trong mai thau, du thau du n dp dung BIM

(an su phai hgp gilta nha truong, doanh nghiép va nha nudc trong dao tao BIM
Thuc trang ting dung BIM cho cdng trinh giao thong va ha tang ky thuat

D0 thi sinh thai va tiém nang phat trién tai Viét Nam

Long ghép thiét ké dd thi véi cong nghé thong minh

0 nhiém tiéng 6n giao thong trong cac @6 thi phét trién va bai hoc kinh nghiém tl Thuy Dién
TRO CHUYEN V61 CHUYEN GIA

VLXD dm carbon va mong mudn kién tao tuong lai khdng réc thai

GOC NHIN TU THUCTIEN

Xung quanh sif kién “tao dong chdy cho song Td Lich” Dong chdy tu nhién hay cung bic?
DOANH NGHIEP 4.0

(BAM va co hdi vang cho doanh nghiép Viét Nam

Xuan Mai Corp - Lan tda gid tri, kién tao niém tin

GIG1 THIEU SACH MG1

Thiét ké, quan Iy du an cau theo cong nghé BIM

NGHIEN CU'U KHOA HOC

Danh gid kha ndng hda long cda cét min khu vuc ven bién Bac Bo bang thi nghiém ba
truc dong

Dy doan stic khéng Itfa clia cdt bé tong ct thép chiu nén st dung phuong phap mang
na ron nhén tao

Danh gid tong quan kha nang st dung bé tong siéu tinh nang cao (UHPC) dé gia cuting
két cdu tru cau

Su phan bd ing sudt tai tam tai trong ngoai dang bang phan b6 déu trén nén ddt ven song
Nghién c(fu ché tao bé tong cudng do cao tir nguon vat liéu dia phueng phuc vu xdy
dung cong trinh ha tang ven bién khu vuc Kién Giang

Phong cach lanh dao doanh nghiép trong cach mang cong nghiép 4.0 va chuyén ddi s6
Kinh nghiém qudc té vé phat trién d6 thi sinh thai va bai hoc cho Viét Nam

Nghién ctiu su quan tam cda nguoi dan vé kich ban cai tao, xay dung lai chung cu cii tai
Ha Noi

Chu ky thich (ing véi han va Iii ctia qua trinh phat trién khong gian hé théng dé thi tinh
Ninh Thuan, Viét Nam

Nghién ctiu dnh hudng cda bé tong va ham lugng c6t thép dén kha nang khang niit clia
san panel ba I6p

Nghién ctiu bai todn t6i vu da muc tiéu gian thép phi tuyén xét dén tan s6 dao dong riéng
Huy dng vén cho xdy dung va phét trién do thi: Truong hop TP Ha Long tinh Quéng
Ninh

Su chia tai trong clia bé va coc trong mdng be coc

Nghién ctiu qud trinh cat dat da cia choong khoan Ip trén mdy khoan xoay
Dé xudt gidi phap cdp nudc chi phi thap cho khu vic mién ndi phia Bac Viét Nam

Xt 1y phenol trong nudc thai bang cong nghé sinh hoc & quy md phong thi nghiém
Thuc trang va gidi phap quén Iy khong gian ngdm tai TPHCM: Trudng hgp nghién ctiu
dién hinh tai Quan 1

Nhan dién gid tri di san kién triic cong trinh cdng cdng cac lang nghé truyén thdng tai
Ha Noi

Nghién ctiu t6i uu hod tiét dién cdt chdng tam trong thi cdng tang ham bang phuong
phép Topdown

TONG MUC LUC NAM 2024
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INDUSTRY MANAGEMENT

Construction Industry in 2024: Highest growth since 2020

Steps to complete the legal framework on urban management and development
FROM POLICY TO LIFE

Orientation to create highly binding BIM application mechanisms and policies

BIM application needs to focus on practical value to create breakthroughs

Some obstacles in bidding and tendering for projects applying BIM

Need for coordination between schools, businesses and the state in BIM training
Current status of BIM application for traffic works and technical infrastructure
Eco-urban and development potential in Vietnam

Integrating urban design with smart technology

Traffic noise pollution in developed cities and lessons learned from Sweden

TALK WITH EXPERTS

Carbon negative construction materials and the desire to create a zero waste future
PERSPECTIVE TO PRACTICAL

Around the event of “creating flow for To Lich river”Natural flow or forced flow?
ENTERPRISE 4.0

(BAM and golden opportunities for Vietnamese enterprises

Xuan Mai Corp - Spreading values, creating trust

ABOUT NEW BOOK

Design and manage bridge projects us-ing BIM technology

SCIENTIFIC RESEARCH

Evaluation of liquefication potential of fine sand in the northern coastal area based on
dynamic triaxial test

Estimating the fire resistance of rein-forced concrete column subjected to
compression using an artificial neural network

Assessment of the possibility of ultra-high performance concrete (UHPC) in
strengthening bridge pier

The stress distribution at the center of an external uniformly distributed strip load on
the riverbank subsoil founda-tion

Research on the high-strength concrete using local materials for infrastructure
construction in the coastal areas of Kien Giang

Business leadership style in the fourth industrial revolution and the digital transformation
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apartment buildings in Hanoi
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The study on the influence of concrete and reinforcement content on the crack
resistance of three-layer panel slab

Study on multi-objective optimization problem of nonlinear steel truss consid-ering
natural oscillation frequency
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Axial load sharing of raft and piles in piled raft foundation

Study the stone cutting process of the drilling installed on rotary drilling ma-chine
Proposal of a low-cost water supply solution for Northern mountainous ar-ea of
Vietnam

Phenol biological treatment in wastewater by laboratory scale

Current situation and solutions for management of urban underground space in ho chi
minh city: A case study of Qistrict 1

Identifying the architectural heritage value of buildings in traditional craft villages

in Hanoi

Research on optimizing the cross sec-tion of kingpost in basement construc-tion using
the Topdown method
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QUAN LY

NGANH XAY DUNG NAM 2024:

Tang trudng cao nhat tu nam 2020 dén nay

()

f-- HUY THAO

y

e

Nam 2024, nganh Xay dung cé muic tang trudng day an tugng, udc thuc hién dat

khoang 7.8 - 8,2%, vugt chi tieu Chinh phu giao tai Nghi quyét s6 01/NQ-CP la 6,4 -

7,3%.

VUGT CHi TIEU

Theo Bao cdo tai Hoi nghi tdng két ndam 2024 va trién khai
nhiém vu ké hoach nam 2025 clia nganh Xay dung, tang trudng
toan Nganh uéc thuc hién trong nam dat khoang 7,8 - 8,2%, vuot
chi tiéu Chinh phu giao tai Nghi quyét s6 01/NQ-CP la 6,4 -7,3%.

B& Xay dung danh gid, day la két qua cao nhat tir nam 2020 dén
nay, la déng luc dan dat cho tang trudng GDP chung clia nén kinh té.,

Piém ndi bat trong thuc hién nhiém vu Chinh phd giao nam
2024 13 c6ng tac hoan thién thé ché dugc quan tam dac biét, 1a
diém sang, thé hién su quyét tam, dung dan trong chi dao, diéu
hanh ctia B6 Xay dung. Trong d6, néi bat 1a da dugc Quéc hoi
khéa XV théng qua Luat Quy hoach d6 thi va ndng thén tai Ky
hop thu 8; dugc dua vao Chuang trinh xay dung luat, phap [énh
nam 2025 d6i véi 02 du an Luat (Luat Quan ly phat trién dé thi
va Luat Cap, thoat nudc), du kién trinh Quéc hoi cho y kién tai
Ky hop thit 9 (thdng 5/2025), thong qua tai Ky hop thir 10 (thdng
10/2025); trinh Chinh phd ban hanh 05 Nghi dinh, 01 Quyét dinh
clia Th tudng Chinh phu quy dinh chi tiét Luat Nha &, Luat Kinh
doanh BBS bao dam c6 hiéu luc déng thdi véi Luét...

VGi trach nhiém thanh vién Chinh phu, Bo truéng B Xay
dung da cung Chinh phi thuc hién gidi trinh chat van trudc
Quéc hoi vé cac van dé trong tadm, dugc xa hoi quan tam va cac
van dé “néng” trong cac linh vuc clia nganh Xay dung.

Tiép tuc thuc hién chi dao cla Thi tudng Chinh pht tai Cong
dién s6 238/CD-TTg ngay 10/4/2023 va Quyét dinh s6 435/Qb-
TTg ngay 24/4/2023, B6 trudng B Xay dung - thanh vién Chinh
pht - da chu tri Poan céng tac lam viéc véi 3 tinh: Dong Nai,
Binh Duong va Tién Giang vé tinh hinh san xuat kinh doanh, dau
tu cong, xay dung, ha tang, nha & va xudt nhap khau trén dia
ban va cé bao cao Tha tudng Chinh ph; trd 16i khodng 110 lugt
ki€n nghi clia cac dia phuang gui dén cac doan cong tac theo
Quyét dinh s6 435/QD-TTg.

Tham muu cho Chinh phu, Thu tuéng Chinh phu nhiéu giai

4| XAYDUNG 12.2024 | ISSN 2734-9888

phap quyét liét, hieu quéa dé gidi quyét khé khan, vudng mac
cho thi truong BDS, doanh nghiép, nhé d6 thi trudng BDS da c6
nhiing chuyén bién tich cuc, vugt qua giai doan khé khan nhat.

Dén nay, thi trudng BDS co ban da tang trudng vé muc do
quan tam, tim kiém théng tin vé BDS clia khach hang, nha dau tu;
lugng giao dich déi véi loai hinh can hd chung cu, nha & riéng lé
va dat nén c6 xu hudng tang; nguén cung BDS sau mét thai gian
con han ché dang cé ddu hiéu chuyén bién theo chiéu hudng tich
cuc; viéc lai suat ngan hang dugc diéu chinh gidm, cac cha dau
tu dua ra nhiéu chinh sach c6 lgi cho ngudi mua nha da gia tang
niém tin khach hang, thanh khoan trén thi trudng nha da gia tang
niém tin khach hang, thanh khoan trén thi trudng.

Dong thai, trong nam 2024, B6 Xay dung da dé xuat nhiéu
gidi phéap dé né luc ddy manh Chuong trinh "D4au tu xay dung it
nhat 1 triéu can NOXH dén nam 2030". Trong d6, da tham muu
Lanh dao Chinh ph( t6 chiic nhiéu hoi nghi, cudc hop dé chi dao
trién khai, giai quyét khé khan vudng méc, giao chitiéu cho tiing
dia phuong thuc hién. Téng hop bao céo cla cac dia phuong
cho thady, tr nam 2021 dén nay, trén dia ban ca nudc cé 622
du an NOXH da dugc trién khai véi quy mé 565.177 can.

Trong nam 2024, Bd Xay dung da tap trung trién khai Nghi
quyét s6 06-NQ/TW ngay 24/01/2022 clia B6 Chinh trj vé quy
hoach, xay dung, quan ly va phat trién bén viing d6 thi Viét Nam
dén nam 2030, tam nhin dén nam 2045. Theo d6, B6 Xay dung da
dugc Thu tudng Chinh phi phé duyét Quy hoach hé théng dé thi
va ndng thon thai ky 2021 - 2030, tam nhin dén nam 2050.

D4y nhanh tién dé tham dinh nhiém vu va dé an quy hoach,
t8 chiic tham dinh phan loai do thi va tdng cudng quan Iy ha
tang ky thuat dé thi. Bén hét nam 2024, ty & d6 thi hoa toan
quéc dat 44,3%; ty |é thu gom nudc thai dat 18%; dién tich nha
& binh quan dat 26,5%...

T6 chuc thuc hién quyét liet Nghi quyét ctia Chinh phi vé vé
viéc sap xép don vi hanh chinh cap huyén, cap xa giai doan 2023
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“Vé co ban cdc nhiém vu da hoan thanh va dat dwoc
nhiéu két qud tich cwc, co ché chinh sach phdp ludt
ngay cang hoan thign, thi trwong bit dong sin tirng
buwéc dwoc phuc hoi qua giai doan khé khan nhit,
sdn xudt kinh doanh ciia doanh {1gh)i.ép nganh Xay

dwng tirng bwde khic phuc va din én dinh”.

B6 truéng Nguyén Thanh Nghi
%

=,
> Sge
g

- 2030. Trong nam 2024, B6 Xay dung da tich cuc trién khai cac
tha tuc va ddm bao sap xép 22 don vi hanh chinh la thanh phé
va thi xa; 59 thi tran trén pham vi 5 tinh, thanh phé duoc sap xép
dap ung muc tiéu va ké hoach dé ra.

bang chu y, trong nam 2024, B6 Xay dung da tich cuc phéi
hop vdi cac bd, nganh dé thao g& khé khan cho cong trinh trong
diém quéc gia, tinh trang thiéu hut VLXD, kiém soat chat luong
cong trinh xay dung, xt Iy cac van dé vé phong chay, chlia chay.

TAP TRUNG 8 NHIEM VU TRONG TAM NAM 2025

Tuy da dat dugc mot s6 chuyén bién tich cuc trong nam
2024, nhung nganh Xay dung van phai déi mat véi nhiéu khé
khan, thach thuc trong ndi tai nhu: Nang suét lao déng thap han
so véi nhiéu nganh kinh té&, cac van dé ton dong, tich tu nhiéu
nam ngay cang kho giai quyét do tac déng chung tirnén kinh té
trong va ngoai nudc.

B& Xay dung danh gia, nam 2025 la nadm cudi dé toan nganh
Xay dung quyét tam tang téc, hoan thanh t6t cac chi tiéu, nhiém
vu tai Nghi quyét Dai biéu toan quéc 1an thi Xl ctia Déng, Nghi
quyét ctia Quéc hoi vé ké hoach phat trién kinh té - xa héi 5 nam
2021 - 2025.

Do d6, nam 2025, B6 Xay dung dat chi tiéu ké hoach, ty 1&
d6 thi hda toan qudc dat téi thiéu 45%; ty & ngudi dan dé thi
dugc cung cap nudc sach qua hé théng cap nuéc tap trung dat
95%; ty lé that thoat, that thu nudc sach tai cac dé thi dat 15%; ty
lé nudc thai do thi dugc thu gom va xu ly dat tiéu chudn, thuat
quéc gia dat 18,5%; dién tich nha & binh quan 27 m? san/ngudi;
s6 lugng can NOXH udc hoan thanh trén 100 nghin can NOXH
(59/63 dia phuang dang ky).

Bén canh d6, tiép tuc xay dung, hoan thién thé ché& phap luat
va té chuic thi hanh phép luat; thuc hién tét cdng tac quan ly quy
hoach, kién tric; phét trién dé thi; quan ly ha tang ky thuat do
thi; phat trién nha & va thi trudng BBS; quan ly cac hoat dong

dau tu xay dung; quan ly VLXD...

Tai H6i nghi t6ng két ndm 2024 va trién khai nhiém vu ké
hoach nam 2025 cGa nganh Xay dung, Bé trudng Nguyén
Thanh Nghi danh gia cao nhimng nhiém vu, chi tiéu két qua da
dat dugc trong nam 2024, trong d6 c6 mot s6 chi tiéu vugt xa so
véi ké hoach dugc Chinh phu giao.

DéE thuc hién t6t k& hoach nam 2025, BO trudng Nguyén Thanh
Nghi yéu cau tap trung trién khai 8 ndi dung, nhiém vu trong tam:

Thir nhdt, tap trung viéc sap xép tinh gon lai b may cac don
vi, gan phan cdp phan quyén bd may. Khan truang hoan thanh
viéc sdp x€p bd may, sau sap x&p phai tét hon. Khong dé 4ch téc
anh huéng dén doanh nghiép, ngudi dan.

Thirhai, tap trung cho cong tac xay dung thé ché, hoan thién
phap luat, ra soét cac hé théng phap luat lién quan.

Thir ba, ti€p tuc dén déc cac Bo, nganh dia phuong thuc
hién Nghi quyét 06-NQ/TW ngay 24/01/2022 ctia B6 Chinh tri
quy dinh muc tiéu, hudng dan va thi tuc déi véi phét trién bén
viing d6 thi Viét Nam dén nam 2030, tdm nhin dén nam 2045.

Thar tu, tap trung trién khai cac nhiém vu thudc linh vuc nha
3, BDS, nhat [a Dé &n 1 triéu can hd NOXH.

Thi ném, trong linh vuc hoat dong xay dung, thdm dinh,
hoat déng dau tu xay dung can phan cap, bam sat, ra soat cac
noi dung trién khai thuc hién nhu, dinh muic, tiéu chuan, chi phi
dau tu xay dung...

Thir sdu, quan tam dén cong tac cai cach hanh chinh, trong
tam la cai cach hanh chinh, chuyén déi sé, ra soét co cau té chiic
sau khi hgp nhat, s6 héa giai quyét tha tuc hanh chinh...

Thar bay, dé nghi cac doanh nghiép tang cudng quan ly, dau
tu san xuat kinh doanh, phong chéng tiéu cuc, lang phi, quan ly
chat ché dau tu cong.

The tdm, quan tam céng tac xay dung dang, doan két noi
bd trong cac don vi, lam t6t cong tac thanh tra, kiém tra dé dam
bdo cong tac quan ly:
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Viéec hoan thién Luat Quan ly phat trién dé thi la budc di quan trong trong L6 trinh
xay dung mot khung phap ly déng bo va hiéu qua dé quan ly va phat trién do thi tai
Viet Nam, phu hgp vai muc tieu phat trién bén viing.

KHAC PHUC 5 NHOM HAN CHE LGN

B6 Xay dung dang t8 chuc lay y kién déng gop cho du
thao T& trinh va du thao Luat Quan ly phat trién d6 thi, trudc
khi trinh cap c6 thdm quyén xem xét, quyét dinh theo quy
dinh phap luat.

Theo du thao T& trinh clia BO Xay dung, hé théng d6 thi ca
nudc dang tang nhanh vé s6 luong, hinh thanh nén cac viing
d6 thi hoa cung véi nhitng chubi, chum d6 thi phan bo rong
khap cac vung, mién. VGi hon 911 d6 thi, ty 1& d6 thi hda trén
42%, phan bé rong khap trén 6 vung kinh té - xa hoéi cia dat
nudc (tinh dén thang 6/2024), kinh té khu vuc dé thi dang c6
muc tang trudng cao, ddng gop khodng 70% GDP ca nudc,
do thi Viét Nam dang tuing budc tao thuong hiéu va uy tin
trong khu vuc va quéc té.

Chat lugng s6ng tai dé thi cling ting budc dugc nang
cao; hé théng d6 thi dan chuyén d&i tur phat trién dan trai
sang phét trién c6 trong tam, trong diém; ha tang ky thuat
d6 thi va ha tang xa hoi dugc quan tdm dau tu va tang chat
lugng phuc vu. Ty |é dan s6 d6 thi dugc cap nudc sach ti hé
théng cap nudc tap trung dat 94,2%.

Khéng gian ngam d6 thi dan tra thanh mét phan ctia doi
s6ng d6 thi; viéc phan cap, phan nhiém trong quan ly phat
trién d6 thi dugc théng nhat trén pham vi toan quéc; viéc
trién khai Ung dung cac giai phap d6 thi théng minh, xay
dung cd s& dii liéu phuc vu cong tac quan ly va phat trién d6
thi da dugc trién khai hiéu qua tai mot sé dia phuong.
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Tuy nhién, bén canh nhirng thanh tuu néi bat, thuc trang
phat trién d6 thi Viét Nam ton tai 5 nhém han ché I6n gay tac
déng dén su phat trién bén viing.

Trudc hét, dé la su phan bé dé thi trong hé théng dé thi
Viét Nam con thiéu tinh lién két, chua phan cap ré nét, chua
phat huy dugc két néi vung trong hé thong dé thi, viéc ap
dung mé hinh phét trién mai, bén viing con thiéu chiéu sau.
Yéu t6 vling mién, ddc thu, dac trung cta cac dé thi chua
phat huy, tao nén lgi thé so sanh cho céac d6 thi trong viéc t6
chuic phat trién do thi theo quy hoach.

Viéc t6 chiic xay dung, phét trién dé thi theo quy hoach yéu,
khong gan vai nguén luc, dan trai. Phét trién phinh rong dé thi
con phé bién. Cac khu vuc dan cu ci trong d6 thi cham dugc
cdi tao, chinh trang, tai phét trién, nhat I1a khu vuc c6 ha tang
chua dat tiéu chuan, khu nha & lup xup, khu dan cu nghéo d6
thi, khu vuc khéng phu hgp chic nang doé thi. Chua phat huy
dugc ngudn luc, su tham gia clia cdng dong va cu dan do thi.

Ha tang cac trung tam d6 thi I6n bi qua tai, chua thich
(ing vdi bién dé6i khi hau, ting phé véi dich bénh quy mé 16n;
tinh lién két yéu. Tai dé thi I6n, mot s6 chi tiéu ha tang ky
thuat va ha tang xa hoi dé thi chua dat yéu cau lam gidm chat
lugng d6 thi. Chua chu trong quén ly, phat trién khéng gian
cong cdng, khodng gian trén cao va canh quan dé thi. Khong
gian cong cong dé thi chua gop phan dap tng nhu cau dsi
s6ng van hoa, tinh than cla cu dan va dong gép tang suic hat
cuia do thi.




www.tapchixaydung.vn

Khai thac khong gian ngam rat han ché, chua phat huy va
khai thac c6 hiéu qua viéc sir dung khéng gian ngam; mdi chi
dugc cha y phat trién trong nhirng ndm gan day, mang tinh
cuc bo, chi khai thac cho mét muc dich riéng, chua cé su lién
két téng thé cho ca khu vuc hay mot dé thi, chua dugc quan
ly va khai thac hiéu qua, c6 hé théng trong d6 thi.

Khéng nhiing thé, nang luc quan ly va quan tri do thi
cham dugc d6i mdi, hién dai hda, ing dung céng nghé va
chuyén d6i s6 trong quén ly. Chua dé cao vai tro, trach nhiém
quan ly ctia chinh quyén dia phuang gan vdi nang cao nang
luc, trinh d6 quan ly va phat huy sy tham gia, thuc hién cta
cdng dbng dan cu trong quan ly phat trién dé thi...

Theo Bo Xay dung, nhitng han ché cta thuc trang phat
trién do6 thi mét phan 1a do tac dong cla yéu t6 khach quan
nhu: Su bién ddng suy thoai kinh té€ thé gidi; su dién bién
phuc tap, khé ludng ctia bién d6i khi hau, thién tai, dai dich
trong thagi gian vira qua. Song, nguyén nhan chd quan la chu
yéu, trong d6 c6 cac nguyén nhan xuat phat tur hé théng quy
dinh quy pham phap luat lién quan dén quan ly phat trién
do thi.

THE CHE HOA QUAN PIEM CHi DAO VE PHAT TRIEN
BEN VOUNG DO THI VIET NAM

Du thdo Luat Quan ly phét trién dé thi dugc xay dung dua
trén 5 chinh sach cét 16i da dugc Qudc héi théng qua, gbm
7 chuong chi tiét. B6 Xay dung da té chuc nhiéu vong tham
van y kién tir cac bén lién quan, nhan manh tinh déng bé va
kha thi ctia dy thao trong béi canh hé théng phap luat ngay
cang phuc tap.

Theo B6 Xay dung, muc dich viéc ban hanh Luat Quan ly
phat trién dé thi nham cu thé héa cac quy dinh clia Hién phap
nam 2013; thé ché héa quan diém chi dao, muc tiéu va nhiém
vu trong tam vé phat trién bén viing dé thi Viét Nam dugc
xac dinh tai Nghi quyét sé 06-NQ/TW ctia B6 Chinh tri va cac
van ban chi dao khac clia Dang va Nha nudc. Déng thai, dé
diéu chinh nhiing van dé phat sinh ti thuc tién qua trinh dé
thi hda va phat trién dé thi trong giai doan hién nay va cac
nam tiép theo, gop phan phat trién bén virng hé théng dé thi
Viét Nam va tiing d6 thi trong hé théng.

Theo d6, quan diém xay dung du an Luat Quan ly phat
trién d6 thi la: Thé ché hoa quan diém chi dao cla Pang,
chinh sach ctia Nha nudc vé xay dung va phat trién bén viing
dé thi Viet Nam va nhiém vu hoan thién thé ché, xay dung hé
théng quy pham phap luat trong giai doan hién nay.

Bao dam tinh hgp hién, hop phap, théng nhat, dong bé
va hiéu luc ctia hé théng phap luat. K& thita, phét huy va luat
hda cac quy dinh da dugc chiing minh la phu hgp, c6 hiéu
qua trong thuc tién. Tham khao cé chon loc quy dinh phap
luat clla mét s6 qudc gia va té chiic quéc té trén thé gidi phu
hop vdi thuc tién tinh hinh phét trién cda Viét Nam va xu thé
héi nhap quéc té.

Phat trién hé théng dé thi bén viing theo mang lugi, phan
bé hap ly, phi hgp véi tiing viing, mién, bdo ddm déng b,
théng nhat, can déi gira cac vuing, mién; dé thi hinh thanh,
xay dung mai, van hanh, phét trién, cai tao chinh trang, tai

- Du'thdo Ludt Quan ly phdt trién dé thi bao gém
7 chuong, 100 diéu, tuong iing véi 7 nhém néi
dung vé: (1) Nhirng quy dinh chung; (2) Hé théng
dé thi, phén cdp, phén loai dé thi; (3) Chuong
trinh phdt trién dé thi, hé théng dé thj va qudn ly
cdc khu vuc phdt trién ha tdng dé thi; (4) Quan ly
phdt trién ha tdng dé thi; (5) Qudn Iy phdt trién
khéng gian ngam dé thi; (6) Trdach nhiém quan ly
phdt trién dé thi; (7) Piéu khodn thi hanh.

- Cdc céng trinh nha cao tdng tir 50 m tré lén c6
tang hdm phan nhiéu tdp trung tai cdc dé thilén
nhu Ha Néi c6 1.421 toa (trong do 414 toa cao
trén 100 m), TP.HCM co 1.212 toa (243 toa trén
100 m), chii yéu phuc vu nhu cdu dé xe.

- Ty Ié ddt danh cho giao théng dé thi trén ddt xdy
dung dé thi tai TP Ha N6i khodng 9,5%; TP.HCM
khodng trén 10%.

- Chi tiéu dién tich ddt cdy xanh céng céng c6 su’
chénh léch khd I6n giira cdc d6 thi. M6t s6 d6 thi
rdt thdp, chitir2 - 5 m?/ngudi nhu: TP Cao Bdng
3,06 m*/nguci; TP Hai Phong 3,41 m*/ngudi; TP
Thdi Binh 5,79 m?*/ngudi.

thiét co trat ty, theo quy hoach va c6 ké hoach, trong dé quy
hoach d6 thiva phat trién két cdu ha tang dé thi phai di truéc
mot budc; bao vé, st dung tiét kiém, hiéu qua tai nguyén tu
nhién, nhat la tai nguyén dat dai.

Tao diéu kién, tién dé dé tiing budc phat trién cac do thi
theo huéng d6 thi xanh, thong minh, thich tng véi bién déi
khi hau, phong, chéng thién tai va dich bénh; hinh thanh va
phat trién do thi dang séng déi véi cu dan va hap dan déi vai
nha dau tu, c6 vai trd, vi thé dong luc dan dat phat trién kinh
t& - xa hoi.

DéE cao vai tro trach nhiém chinh quyén cac d6 thi, cong
déng dan cu va cac té chic chinh tri - xa hoi tham gia quan ly
d6 thi, thuc hién phan cap, phan quyén va nang cao hiéu qua,
hiéu luc quan ly nha nudc vé phat trién dé thi.

Chién lugc phat trién kinh té - xa hoi 2021 - 2030 dugc néu
trong Van kién Bai héi Xlll cia Bang da khang dinh vai trd
cda do thi la dong luc phat trién vung, dong thai dat ra yéu
cau "hoan thién hé théng thé ché, co ché, chinh sach, cong
cu quan ly d6 thi gan v&i nang cao chat lugng s6ng, hiéu qua
kinh té - xa hoi va kha nang canh tranh".

Viéc xay dung va théng qua Luat Quan ly phat trién dé thi
dugc coi la nhiém vu trong tam. Pay la budc di quan trong
trong 16 trinh xay dung mét khung phap ly déng bo va hiéu
qua dé quan ly va phat trién do thi tai Viét Nam, phu hgp vdi
muc tiéu phat trién bén viing.
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Viéc tao lap co ché, chinh sach ap dung BIM co tinh rang buéc cao sé la mot giai
phap quan trong dé ddy manh ap dung BIM hiéu qua hon trong thdi gian tai...

TAO LAP NEN TANG TIN CAY CHO VIEC RA QUYET PINH

M6 hinh théng tin cong trinh (BIM) la viéc si dung thé
hién ky thuat s6 dugc chia sé ctia cdng trinh dé tao diéu kién
thuan lgi cho cac quy trinh thiét ké, thi cong va quan ly van
hanh dé tao nén mdt nén tang tin cay cho viéc ra quyét dinh
(ISO 19650 Part 1 and 2), la viéc st dung céc tién bé clia cong
nghé théng tin dé s6 hoé cac thong tin cla cong trinh thé
hién thong qua mé hinh khong gian ba chiéu (3D) nham ho
trg qua trinh thiét ké, thi cdng, quan ly van hanh cong trinh
(Quyét dinh s6 348/QD-BXD ngay 02/4/2021 clia B6 Xay dung
hudng dan chung ap dung BIM).

Tu dinh nghia trén cho thay lgi ich téng quat cda viéc ap
dung BIM la tao diéu kién thuan Igi cho qua trinh thiét ké, thi
céng va quan ly van hanh céng trinh, tao lap nén mét nén tang
tin cdy cho viéc ra quyét dinh. Viéc 4p dung BIM sé& dem lai lgi
ich cho cac chli thé tham gia hoat ddng xay dung, cu thé nhu:

Déi véi chi dau tu: Ap dung BIM gitip chii dau tu c6 dugc
cdi nhin truc quan, hiéu va lya chon dugc phuong én thiét ké
phu hgp nhat; gidm thi€u cac rdi ro trong qua trinh thi cong
lién quan dén cac 16i thiét ké thudng gap phai néu khéng ap
dung BIM.

Déi v6i don vi tu van thiét ké: Ap dung BIM gilip tang nang
suat, chat lugng thiét k&, han ché dugc cac sai sot; thuan Igi
trong viéc diéu chinh, cap nhat thiét ké, két qua thiét ké truc
quan, c6 tinh thuyét phuc cao trong bao cao d6 an thiét ké
trudc chu dau tu va cac cg quan quan ly nha nudc.

Déi véi nha thau thi cong xdy dung: Ap dung BIM giup
“Trudng phong Nghién ciru chién luge va co ché quan 1y kinh té
nganh, Vién Kinh té xdy dung.
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phéi hgp t6t hon véi cac bén lién quan, gidp nha thau lya
chon phuang an t6 chuc thi cdng hiéu qua va kiém soét tot
hon vé nguén luc trong qua trinh thi cdng, bé tri téng mat
bang cong trudng t6i uu, gidm 16i va sai st dan téi giam
thiéu nhiing cong viéc phai “dap di, lam lai” do xung dét,
giao cat gilta cac hang muc, bo phan céng trinh.

Déi véi don vi quan ly van hanh céng trinh: Ap dung BIM
giup don vi quan ly van hanh c6 dugc dit liéu sé cla cong
trinh phuc vu cho quan ly va bao tri cong trinh mét cach chu
dong (mé hinh bao tri chd dong, dem lai hiéu qua cao nhat
d6i vai viéc van hanh, bao tri cdng trinh xay dung).

Déi véi co quan quan ly nha nudc: Ap dung BIM sé hé
trg trong qua trinh thuc hién thdm dinh béo céo nghién ciu
kha thi, thiét ké xay dung trién khai sau thiét ké co s&; cap
phép xay dung; quan ly xay dung; kiém tra céng tac nghiém
thu trén méi trudng khoéng gian s6; kiém tra, danh gia, giam
dinh dugc toan dién, chinh xac sy c6 cong trinh xay dung;
cho phép mo phéng, luva chon nhanh chéng va dang tin cay
phuong an ctu ho, ciu nan téi uu trong trudng hop xay ra
chdy, né cong trinh xay dung; la co s& dé xay dung nén tang
quan tri d6 thi thong minh, thanh phé thong minh thich dng
vGi bién déi khi hau, phét trién bén ving.

NHUNG LO1 iCH AP DUNG BIM TAI VIET NAM

Két qua téng két thuc hién dé an ap dung BIM trong hoat
dong xay dung va quan ly van hanh cong trinh phé duyét tai
Quyét dinh sé 2500/QD-TTg ngay 22/6/2016 cla Tha tudng
Chinh phu cho thay nhiing lgi ich ap dung BIM tai Viét Nam
giai doan 2017 - 2020 nhu sau:
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100% s6 du &an danh gia la viéc ap dung BIM tao thuan loi
va nang cao hiéu qua qua trinh trao ddi théng tin; gép phan
gidm chi phi duy an, gidm cac yéu cau diéu chinh, stra ddi thiét
ké xay dung. S6 liéu tr mot s6 du an cho thay muc tiét kiém
chi phi quy d8i Ién ti 12% chi phi xay dung; s6 lugng yéu cau
diéu chinh, stta ddi thiét ké xay dung gidm tir 10 - 30% so VGi
thuc hién theo phuong thuc truyén théng;

76,2% s6 du an danh gia viéc 4p dung BIM tao diéu kién
thuan Igi cho qua trinh lua chon, bao vé phuong an thiét ké;
57,14% s6 du an danh gia ap dung BIM tao thuan lgi trong
qua trinh tham dinh, phé duyét;

89,5% s6 du an rut ngan thai gian thuc hién du an, 83,3%
s6 du an danh gia ap dung BIM tao diéu kién thuan lgi qua
trinh t6 chuc, lua chon phuong an thi cdng. Tai mot s6 du an,
viéc ap dung BIM rat ngan thai gian thuc hién géi thau thi
cdng xay lap tir 12 - 15% so vdi tién doé ky két trong hgp dong
thuc hién; 38,8% s6 du &n rut ngan thdi gian thiét ké tur 15 -
35%; 100% s6 du an danh gia la viéc ap dung BIM tao thuén
lgi cho qua trinh quan ly chat lugng thi cong xay dung (giam
sat, phdi hgp gilia cac bén...).

Nhu vay cé thé thay viéc ap dung BIM tai Viét Nam da
dem lai lgi ich cho cac chd thé c6 lién quan trong qua trinh
dau tu xay dung, quan ly van hanh céng trinh (chd dau tu,
don vi tu van, nha thau xay lap, cac don vi cung Uing, co quan
quan ly nha nudc) nhu tiét kiém chi phi, rat ngan thai gian
thiét k&, rut ngan ti€n do thi cong xay dung, lua chon phuang
an t8 chuic thi cong téi uu, quan ly cac nguén luc cla du &n
hiéu qua, nang cao nang suat, hiéu qua, d6 tin cay trong cong
tdc quan ly nha nudc.

BIM LA NHAN TO THEN CHOT TRONG CUOC CACH
MANG LAN THU 4 D61 VGI NGANH XAY DUNG

BIM la c6ng cu chinh dé cu thé hod nhiém vu s6 hod cta
nganh Xay dung: M6 hinh chung ctia qua trinh xay dung thai
ky CMCN 4.0 la su két hgp hé théng cac cdng nghé sé vai cac
hoat dong co hoc trén cong trudng. BIM la mét trong nhitng
nhan t6 ma dua trén do6 cac cong cu ky thuat s6 sé dugc tich
hop. VGi su trg giup clia cdng nghé quét video va laser, tri tué
nhan tao va dién todn ddm may, phan tich dir liéu va dir liéu
I&n, dam may diém, chudi khdi, mé phdng, thuc té 3o va thuc
té do tang cudng, quy trinh thi cdng sé dugc hé trg tot hon
trong cac hoat dong xay dung.

BIM la c6ng cu cha yéu dé trién khai quan Iy xdy dung théng
minh: Viéc ap dung BIM sé gidm thiéu gidy t&, ban vé, hé trg
trao d&i thong tin kip thai gira cac chl thé. Ap dung BIM
sé gilp cac co quan quén ly nha nudc don gian hoa va day
nhanh cac thu tuc kiém tra, cap gidy phép cho cac cong trinh
xay dung. S& dung cac thuat toan, cdng cu tu ddng kiém tra
trén cc s& méd hinh BIM sé rut ngén thai gian thdm dinh, phé
duyét clia cac cdp c6 tham quyén.

BIM la nhdn t6 chi chét dé qudn ly ha tdng ky thudt théng
minh: BIM cung cap cac tinh nang mé hinh héa va mé phong,
la thanh phan cét 16i trong quan ly ha tang ky thuat theo
hudéng hién dai.

BIM I nhan t8 c6t 16i € thuc hién quan ly va phdt trién do thi

théng minh: Cuing véi viéc s6 héa cac cong trinh hién hiru thong
qua cac cdng nghé quét 3D, cac don vi quan ly sé c6 dugc mét
mo hinh hoan chinh vé hién trang, quy hoach cla ting ving
quan ly hodc ca thanh phé. Mé hinh nay cling véi GIS chinh la
nén tang clia ban sao sé (Digital twin) hé théng cong trinh d6
thi, la yéu cau bat budc va la yéu té tién quyét cho viéc quan ly,
phét trién thanh phé théng minh mét cach bén viing.

MOT S6 UNG DUNG BIM THONG DUNG

Mot s6 iing dung BIM dang tré nén théng dung tai Viét
Nam, gop phan nang cao nang sudt, chat luong, hiéu qua va
nang luc canh tranh ctia nganh Xay dung, cu thé nhu sau:

Lap mé hinh théng tin hién trang céng trinh: Ung dung nay
dugc st dung ngay tu giai doan chuén bi du &n, gitip mé
phoéng, luu tri thong tin s6 moé hinh hién trang cong trinh
trudc khi tién hanh caitao, pha dé hodc dé 1ap thong tin kiém
tra danh gia (so sanh vaéi hé sa luu tr). Cong nghé quét laser
dugc st dung dé tao cac ban quét 3D chinh xac di liéu thuc
té clia cong trinh. DT liéu cia cdng trinh ¢6 thé dugc st dung
dé thiét k&, danh gia ti€n dd hodc danh gia quy hoach xay
dung.

Lap mé hinh thiét ké: La quy trinh dé xay dung mé hinh
BIM theo cac yéu cau clia cong tac thiét ké. Viéc [ap mo hinh
thiét ké giup tat ca cac bén hiéu rd y do thiét ké; kiém soat tét
hon y tudng thiét k&, giam sai sét, thay déi, thic ddy nhanh
qua trinh tham tra, tham dinh clia cd quan c6 thdm quyén.

Phdn tich két cdu: La quy trinh, trong d6 phan mém phan
tich két cdu s& dung mé hinh BIM dé hé trg tinh toan hé
théng két cdu cla cong trinh.

Phdn tich chiéu sdng: La quy trinh, trong d6 m6 phong,
phan tich gidi phap chiéu sang st dung mé hinh BIM dé xac
dinh dac diém, yéu cau d6i véi hé théng chiéu sang. Ung
dung nay cho phép mé phéng hoat déng ctia hé théng chiéu
sang, gilp nang cao chat lugng thiét k&, va hoat dong ctia hé
théng céng trinh trong sudt vong doi ciia du an.

Phdn tich ndng lugng: La viéc s dung phan mém méo
phéng nang lugng trén co s& mé hinh BIM dé danh gia nang
luong cho giai phap thiét k&. Muc dich chinh Ia dé kiém tra sy
tuong thich cla cac tiéu chuan, yéu cau déi véi niang lugng
va tim kiém cac phuong an dé t6i uu héa thiét ké, gitp gidm
chi phi str dung nang lugng trong giai doan van hanh.

Phéi hop 3D: Pugc st dung dé xac dinh cac xung dét gitia
cac bé phan, hang muc céng trinh, bd moén (kién trac, két
cdu, MEP.... clia cong trinh) nham loai bé cac 16i ciia qua trinh
thiét ké trudc khi thi cong.

Lap ké hoach trién khai (BIM 4D): Mé phdng qua trinh xay
dung theo thai gian gitp viéc 1én k& hoach sat hon véi thuc
té& sé trién khai.

Ldp du todn chi phi (BIM 5D): Mé hinh BIM cho phép xuét
khéi lugng cac cau kién cong trinh truc ti€p t& mé hinh BIM
giup 1ap du toan, du bao trudc chi phi. Ung dung nay dugc
st dung xuyén suét tu giai doan thiét ké dén van hanh cong
trinh. Xac dinh khai lugng trén mé hinh BIM dugc thuc hién
nhanh hon va ¢6 d6 chinh xac cao hon so véi phuong phap
truyén théng.
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TU CHINH SACH BEN CuOC SONG

Hinh 1. M6 hinh (BIM)
kien truc cong trinh.

Hinh 2. M6 hinh (BIM) két
cdu cong trinh.

Phdn tich céng trudng, thiét ké hé théng thi cong, hé trg ché
tao sdn: S dung BIM va hé théng théng tin dia ly (GIS) dé
danh gid, phan tich cong trudng, xac dinh vi tri hgp ly nhat dé
bé tri cac hang muc phuc vu thi cdng, 1én céc phuang an thi
céng, phuong én dam bao an toan céng trudng... Thi€t ké hé
théng thi céng dua trén mo hinh 3D dé phan tich kha niang
thi cdng cla cac hé théng, hang muc, cong tac phuc tap. Si
dung théng tin dugc s6 héa (BIM) dé hé trg qué trinh ché tao
sdn cac cau kién cong trinh, thudng la cac cau kién thép, bé
téng, bé téng cot thép... két hgp vdi 1ap mo hinh cap nhat
trong qua trinh thi cong sé cau thanh Ién xay dung thong
minh trong hoat déng xay dung.

Phdn tich hé théng: La quy trinh do ludng so sanh gilra hé
théng van hanh thuc té€ ctia mot cdng trinh vdi thiét ké cla
né (vi du: viéc van hanh hé thong thiét bi théng gid, diéu hoa,
anh sang kém theo muc tiéu hao nang lugng so vdi thiét ké).
Ung dung nay cling c6 thé si dung dé dé xuit mé phong
thay déi phuang an van hanh hay thay thé vat liéu, thiét bi
dé nang cao hiéu qua hoat déng ctia hé théng, day la co s&
cho viéc quan ly, van hanh cong trinh ch déng, thong minh.

CO CHE, CHINH SACH DE TRIEN KHAI THUC HIEN BIM

Thé ché, ca ché, chinh séch ¢é vai trd quan trong trong
viéc quan ly, kién tao qua trinh phat trién clia dat nudc, trong
dé c6 nganh Xay dung. Ngay nay, thé ché, co ché, chinh sach
da trd thanh nguén tai nguyén quan trong bac nhat clia cac
quéc gia. Viéc tao lap, s dung ngudn tai nguyén nay mot
cach hiéu qué quyét dinh dén su phat trién ciia mot dat nudc.
Tai Viét Nam cac hoat dong néi chung va hoat dong xay dung
noi riéng déu can c6 nén tang thé ché, co ché, chinh sach dé
trién khai thuc hién. D& trién khai ap dung BIM tai Viét Nam,
thai gian vira qua Qudc héi, Chinh pha, Bé Xay dung da ban
hanh mot s6 quy dinh, co ché, chinh sach, tai liéu huéng dan
c6 lién quan nhu:

- Luat Xay dung s6 50/2014/QH13 ngay 18/6/2014: Khoan
3 Diéu 4 quy dinh mot trong cac nguyén tac co ban trong
hoat d6ng xay dung la “... itng dung khoa hoc va céng nghé,
ap dung hé théng théng tin céng trinh trong hoat dong dau
tu xay dung”;

- Luat s6 62/2020/QH14 ngay 17/6/2020 vé siia déi, b6
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Hinh 4. M6 hinh (BIM) MEP
cua cong trinh.

Hinh 3. M6 hinh (BIM)
mat dung cua cong trinh.

sung mot s6 diéu clia Luat Xay dung: Diém b khoadn 6 Diéu 1
quy dinh “Nha nudc cé chinh sach khuyén khich nghién cu,
ap dung khoa hoc va cong nghé tién tién, iing dung céng
nghé thong tin trong hoat dong dau tu xay dung...”;

- Nghi dinh s& 15/2021/ND-CP cta Chinh phd quy dinh
mot s6 ndi dung vé quan ly du an dau tu xay dung da tao lap
ca ché& khuyén khich ap dung BIM trong hoat dong xay dung,
déng thai tao ca sé phap ly dé€ ngudi quyét dinh dau tu quyét
dinh ap dung mo6 hinh thong tin cong trinh; déng thai quy
dinh tép tin BIM la mét thanh phan trong hé so thiét ké xay
dung, hé sa hoan thanh coéng trinh d6i vai cac du an, cong
trinh xay dung ap dung BIM. Néi dung va muc dé chi tiét ctia
mo hinh thong tin cong trinh thuc hién theo thoa thuan clia
cac bén cé lién quan dén viéc (ing dung BIM trong hgp dong
xay dung (Diéu 6 ctia Nghi dinh);

- Nghi dinh s 10/2021/ND-CP ctia Chinh pht vé quan ly
chi phi dau tu xay dung da quy dinh chi phi dp dung mé hinh
thong tin cong trinh (BIM) la mét thanh phan chi phi dugc
xac dinh trong téng muc dau tu xay dung cong trinh, chi phi
quan ly du an va chi phi tu van dau tu xay dung;

- Quyét dinh s6 258/QD-TTg ngay 17/3/2023 cta Thu
tuéng Chinh phi vé phé duyét Lo trinh ap dung mé hinh
thong tin cong trinh trong hoat dong xay dung quy dinh Lo
trinh gém 03 giai doan ap dung BIM déi vdi tiing cap cong
trinh thuéc cac du an dau tu xay dung;

-Thong tu'sé 12/2021/TT-BXD clia B6 truéng Bo Xay dung
vé ban hanh dinh muc, Théng tu sé 09/2024/TT-BXD clia B
trudng Bo Xay dung vé stra ddi, bd sung moét sé dinh muic xay
dung ban hanh tai Théng tu s6 12/2021/TT-BXD da hudng
dan kha day du vé chi phi ap dung BIM;

- Cac Quyét dinh cta B trudng Bo Xay dung vé hudng
dan ap dung BIM nhu Quyét dinh s6 348/QD-BXD ngay
02/4/2021 vé cong b6 hudng dan chung ap dung M6 hinh
thong tin cdng trinh (BIM); Quyét dinh sé 347/QD-BXD ngay
02/4/2021 vé viéc cong b6 huéng dan chi tiét ap dung Mo
hinh thong tin cong trinh (BIM) d6i v&i cong trinh dan dung
va ha tang ky thuat dé thi da tao lap nén tang kién thic BIM
quan trong, ddy dd dé huéng dan cac chd thé cé lién quan
trién khai ap dung mé hinh théng tin cédng trinh trong qua
trinh dau tu xay dung.
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Hinh 5. Két néi giita cdc gidi phdp ky thudt sé: cdc thiét bi cong
nghé va hé hong may moc, thiét bi dwa trén nén tang BIM.

Tuy nhién, thé ché, co ché, chinh sach ap dung BIM hién
hanh dang mang tinh chat khuyén khich hoac cé tinh chi dao
diéu hanh d6i vai cac du an dau tu xay dung st dung von
dau tu cong, von nha nudc ngoai dau tu cdng va dau tu theo
phuong thic d6i tac cong tu PPP. Thuc té€ cho thay, co ché,
chinh sach c6 tinh khuyén khich nay chua tao ra dugc chuyén
bién 16n trong ap dung BIM, ty |& cac géi thau, cdng trinh ap
dung BIM con rat nhé (theo dir liéu tdng hgp clia trang mang
dau thau quéc gia muasamcong.mpi.gov.vn, tinh dén ngay
10/12/2024 m¢i chi c6 75 goi thau ap dung BIM).

DE XUAT MOT SO CHINH SACH MG VE BIM

Dé& thac ddy manh mé hon niia viéc 4p dung BIM trong
hoat dong xay dung nham day nhanh qua trinh va mdc do
chuyén déi s6 nganh Xay dung, Bé Xay dung da dé xudt mot
s6 chinh sach mdi lién quan dén viéc 4p dung BIM tai du thao
Nghi dinh thay thé Nghi dinh s6 15/2021/ND-CP, cu thé nhu
sau:

Mét la, ma& réng pham vi cdng trinh xay dung 4p dung
BIM, ap dung déi vai cong trinh xay dung mdai c6 quy mé tu
cap Il trg 1én va thudc du an ti nhém B tra 1én. Khuyén khich
cht dau tu céc cong trinh xay dung con lai cht dong ap dung
BIM va cung cap tap tin BIM dé cap nhat vao co s& di liéu
qudc gia vé hoat dong xay dung;

Hai la, quy dinh r6 vé dit liéu BIM cung cap cho cg quan
quan ly nha nudc khi thuc hién trinh thdm dinh, cap phép xay
dung. Theo d6, Chu dau tu (hodc ngudi dé nghi tham dinh)
6 trach nhiém cung cap dir liéu BIM cia cong trinh theo céc
dinh dang géc va dinh dang chuan IFC 4.0 hodc cac dinh
dang ma& khac phu hop véi déc thu, tinh chat ctia cong trinh.,
Dt liéu BIM 6 thé bao gém nhiéu tép tin nhung dung lugng
cia méi tép tin khéng qua 500 MB. N6i dung dir liéu BIM nép
cho ca quan chuyén mén vé xay dung phai cé cac théng tin
thé hién dugc vi tri, hinh dang khéng gian ba chiéu clia céng
trinh, trong dé thé hién day da kich thuéc chd yéu céc bd
phén chinh cta céng trinh. Ch dau tu cé trach nhiém cap
nhat tép tin BIM trong hé so thiét k& vao co s& di liéu quéc
gia vé hoat déng xay dung theo quy dinh cia Nghi dinh vé co
s& dir liéu quéc gia vé hoat ddng xay dung;

Ba la, quy dinh trach nhiém ctia chd dau tu/bén giao thau

Hinh 6. M6 hinh hién trang cong trinh.

quyét dinh cac yéu cau vé dir liéu BIM theo hudng D liéu
BIM Ia tai nguyén sé duac tao lap, quan ly va khai thac trong
qua trinh thuc hién du an xay dung. Pham vi, n6i dung thuc
hién va cac yéu cau thong tin can thiét cta BIM déi vai cong
trinh dugc ap dung BIM sé dugc thuc hién theo thoa thuan
dugc néu tai hgp dong clia cac bén ¢ lién quan tai tiing giai
doan clia du an;

Bén la, dat nén mong ban dau cho viéc sir dung mo hinh
BIM trong qua trinh quan ly nha nudc. Cu thé la Co quan
chuyén mon vé xay dung dugc st dung dir liéu BIM dé hé trg
trong qua trinh tham dinh bao céo nghién ctu kha thi, tham
dinh thiét ké xay dung trién khai sau thiét ké co s&, cdp phép
xay dung. DGi vGi cong trinh xay dung c6 quy md cap dac
biét, cap | va cac cdng trinh ¢ yéu cau phai thdm tra thiét
ké trong qua trinh tham dinh tai ca quan chuyén mén vé xay
dung theo quy dinh tai Nghi dinh nay, tai két qua tham tra
thiét k& xdy dung cong trinh can c¢é danh gia cta don vi tu
van tham tra vé tinh théng nhét ctia mé hinh BIM vai cac két
qua tinh toan, thiét ké thé hién tai hé so ndp thuc hién thu
tuc hanh chinh;

Ndm la, quy dinh trach nhiém huéng dan dp dung BIM
clia cac cd quan quan ly xay dung chuyén nganh; trong d6 Bo
Xay dung ban hanh quyét dinh hudng dan viéc ap dung BIM
trong hoat déng xay dung. B6 quan ly céng trinh xay dung
chuyén nganh ban hanh quyét dinh huéng dan chi tiét 4p
dung BIM va cac tiéu chi ky thuat cia moé hinh BIM theo cac
giai doan cta dy an thudc chuyén nganh do minh quan ly.

Viéc ap dung BIM tai Viét Nam bat dau dugc trién khai
trong cac du an dau tu xay dung thudc khéi tu nhan, sau
dé dugc thi diém ap dung trong cac du &n st dung vén dau
tu céng, du &n st dung vén nha nudc ngoai dau tu cong tur
nhiing nam 2017 dem lai hiéu qua vé chat lugng, chi phi va
thai gian. Tuy nhién, co ché, chinh sach dp dung BIM mang
tinh khuyén khich chua tao ra ct hich dé thuc ddy nhanh
qua trinh ap dung BIM tai Viét Nam. Do do, viéc tao lap co
ché, chinh sach ap dung BIM cé tinh rang budc cao nhu dinh
hudng tai du thao Nghi dinh thay thé Nghi dinh sé 15/2021/
ND-CP sé la mét gidi phap quan trong dé day manh ap dung
BIM mot cach hiéu qua tai cac du an dau tu xay dung strdung
vOn nha nudc trong thai gian téi.

ISSN 2734-9888 | 12.2024 XAYDUNG |11



TU CHINH SACH BEN CUOC SGNG

Ap dung BIM

can tap trung vao gia tri thuc tién deé tao dot pha

KS DO THE ANH’

BIM tai Viet Nam dang déi mat vai cac van dé nhu khai niem phtic tap, lgi ich chua ré
rang, thiéu tap trung vao gia tri thuc tién, thiéu hut cac céng cu, phan mém néi dia

dap ung dac thu thj trucng...

NHUNG DIEM NGHEN CAN THAO GG

Trong méi trudng xay dung Viét Nam, moé hinh thong tin
cong trinh (BIM) dugc nhac dén ti nhiéu nam. Céc cong ty tu
van nudc ngoai, cac dy an c6 vén ODA, FDI thudng dem theo
yéu ciu va tiéu chudn BIM. Nhiéu hdi thao, su kién, khéa dao
tao vé BIM dugc t6 chuic, giup nang cao nhan thiic chung vé
céng nghé nay. Tuy nhién, két qué cudi ciing van chua nhu ky
vong. Vi sao lai nhu vay?

Trudc hét, BIM d6i véi nhiéu chii thé trong nganh Xay dung
Viét Nam con phc tap bsi mot phan nguyén nhan dén tir viéc
ap dung may moc cac tiéu chuan, quy dinh va khéi niém BIM
da dugc xdy dung & nudc ngoai, sau d6 c6 gang “lap ghép”
cho thj trudng trong nudc.

Thuc t&, céc nudc tién phong da phat trién hé théng tiéu
chuén, quy dinh chit ché, phu hgp vai diéu kién kinh t&, trinh
d6 cong nghé va moé hinh quan ly dac thu cda ho. Khi mang
cac khai niém, dinh nghia, cach thdc van hanh BIM tU nuéc
ngoai vé va ap dat 1én moi trudng Viét Nam ma khéng diéu
chinh, noi dia hda, nhiéu vuéng mac phat sinh: ngén ngi
chuyén mon khong than thién, quy trinh va vai tro cac bén lién
quan khéng trung khép vai thuc tién trong nudc, hé théng
dinh mdc, don gi, tiéu chuan ky thuat chua dugc tich hop.
Diéu nay khién cac doanh nghiép, ky su, nha thau gap kho
khan trong hiéu biét, trién khai va khai thac hét gia tri cia BIM.

Két qua la khai niém BIM tr& nén phuc tap, kho dp dung va
lgi ich tiém nang bi lu m& dudi nhiing rao can vé tiéu chuén,
quy chudn xa la, khéng sat vai béi cdnh xay dung tai Viét Nam.

That hai, nhiéu nha thau, chd dau tu van hiéu BIM chi yéu
nhu mét phan mém thiét ké 3D, mét cdng cu truc quan hoanh
trdng dung d@é trinh bay y tudng. Trong khi d6, ban chat BIM
la quad trinh quan ly théng tin tich hgp, lién két dir liéu tur giai
doan thiét k&, thi cdng, dén van hanh, béo tri. Su hi€éu nham
nay khién BIM khéng dugc st dung dung céch, dan dén lang
phi thai gian va nguén luc.

Thu ba, lgi ich ctia BIM cling chua dugc lam rd va minh
Trwéng phong BIM-CNTT, Céng ty CP Pdu tu xdy dwng Xudn Mai
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bach. Cac bén lién quan thudng héi: “BIM gidm chi phi bao
nhiéu?”, “BIM rdt ngan tién d6 nhu thé nao?”, “BIM gilip ngén
sai sot thiét ké ra sao?”, “BIM tac dong dén Igi nhuan céng
ty nhu thé nao?” Néu khéng cé dir liéu thuc té, bai hoc kinh
nghiém dia phucng, hodc cac vi du cu thé tir cac du an trong
nudc, ngudi ra quyét dinh sé ngan ngai dau tu. Chi phi mua
phan mém BIM quéc té cao, thai gian dao tao dai, khé thu hat
cac doanh nghiép nhé va vira, vén chiém ty trong I6n trong
nganh Xay dung Viét Nam.

Thu tu, viéc thi€éu cong cu va phan mém BIM néi dia héa
cling la rdo can. Phan mém nudc ngoai c6 thé manh vé tinh
nang nhung chua chic phu hop véi quy dinh, tiéu chuén, quy
trinh trién khai du 4n tai Viét Nam, cdng véi rao can vé mit
ngén ngit c6 thé dan dén khé khan khi trién khai. Cac doanh
nghiép xdy dung trong nuéc mong mudn nhing giai phap
phu hop hon vé chi phi, ngon ng, chiic nang va hé théng hoé
tro ky thuat.

TU béi canh nay cho thdy, moét trong nhirng tré ngai I1én
nhat trong viéc ap dung BIM tai Viét Nam nam & ché (ng dung
c6ng nghé nay chua tap trung da vao gia tri thuc tién mang
lai. Thay vi tr& thanh céng cu gidi quyét cac “bai todn” nhtic
nhéi clia nganh Xay dung nhu cham tién do, doi chi phi, sai
soOt thiét ké va thi cdng, BIM d6i khi chi dugc xem nhu mot mé
hinh 3D tryc quan, chua chiing minh dugc hiéu qua kinh té -
ky thuat cu thé. Khi khéng do ludng rd rang vé viéc giam chi
phi, rit ngan thai gian, cai thién chat lugng, cac bén lién quan
khé bi thuyét phuc dé dau tu ngudn luc va thay déi quy trinh
lam viéc.

Bén canh d6, viéc thiéu cong cu va phan mém BIM noi dia
phu hgp véi tiéu chudn, don gia, dinh muc, quy dinh cda Viét
Nam ciing la mét rao can. Phan mém BIM quéc té thudng dat
dd, yéu cau cdu hinh may cao, kho tuy bién va chua chac phu
hop véi diéu kién thuc tién trong nudc. Do dé, nhiéu doanh
nghiép, dac biét la doanh nghiép vira va nho, khéng san sang
b6 chi phi va thdi gian d€ lam chut cong cu phuc tap khi chua
thay ro lgi ich. Néu c6 phan mém BIM noi dia, ma nguén mé
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M6 hinh BIM céng trinh DV02 - RoseTown, mét trong cdc dw én thi diém dp dung BIM ciia Bé Xay dung.

hoac dugc tuy bién sat véi nhu cau thi trudng, tich hgp san d
liu Viét Nam, chi phi hgp ly va dugc hé trg ky thuat tai chd,
viéc trién khai BIM sé thuan lgi hon nhiéu.

Nhu vay, viéc chua nhan manh ding muc gia tri thuc tién
cUa BIM, cling vdi su thi€u hut cong cy, phan mém phu hop
véi béi cadnh Viét Nam, dang 1a hai diém nghén chinh. Chi
khi chiing minh dugc Igi ich kinh té - ky thuat mét cach dinh
lugng, déng thdi tao diéu kién d€ doanh nghiép tiép can dé
dang, linh hoat han vé céng nghé, BIM méi c6 thé thuc su “cat
canh” va trd thanh gidi phap hiu ich, ndng tdm nganh Xay
dung trong nuédc.

4 MAT XiCH QUAN TRONG QUYET PINH THANH CONG

Pé di sau vao c6t 16i van dé, can xem xét 4 tru cot cla
BIM: Con ngudi (People), Quy trinh (Process), Cong nghé
(Technology), Chinh séch (Policy). Pay la 4 mat xich quan trong
quyét dinh su thanh céng hay that bai cta viéc trién khai BIM.

Thi nhat, con ngudi (People), la yéu t6 trung tam, quyét
dinh thanh bai khi itng dung BIM. Mac du khung chinh séch,
c6ng nghé, quy trinh c6 thé chudn bi sdn sang, nhung néu doi
ngi nhan sy thiéu hiéu biét va khong sén long thay dai, BIM
sé chi dung lai 8 muic hinh thiic. Thuc trang hién nay cho thay
ngudn nhan luc am hiéu sau vé BIM & Viét Nam van con rat han
ché.Da phan cac khda dao tao BIM méi chi dirng & muc do gidi
thiéu hoac tap trung vao thao tac trén phan mém, chua gan
chat véi viéc ap dung BIM vao quy trinh cong viéc thuc té clia
dy an xay dung trong nudc.

Trong méi trudng xay dung truyén théng, ky su thiét ké
thudng lam viéc trén ban vé 2D, nha thau thi cong dua trén
ho so gidy td, ngudi quan ly du an thi lé thudc vao Excel, email,
dién thoai. Viéc chuyén ti tu duy lam viéc don I, cuc bo sang
mo hinh lam viéc cdng téc trén nén tang BIM khéng phai la
chuyén mét sém mot chiéu. Tu duy quan ly théng tin phan
mang, rdi rac can dugc thay thé bang tdm nhin téng thé, noi
moi dit liéu dugc tich hgp, kiém soat va chia sé trong mét hé
th6ng théng nhat.

Thiéu hut nhan luc BIM cé dao tao bai ban, hiéu vé quy
trinh trién khai, thanh thao ky nang phan tich dit liéu, c6 kinh
nghiém thuc té va ky nang lam viéc nhém la rao can chinh.
Nhiéu doanh nghiép sdn sang dau tu vao phan mém va coéng
nghé BIM hién dai, nhung khéng thé khai thac hét tiém nang
do nhan vién khéng ndm dugc phuang phap, hoac van git 6i
lam viéc ch. Hé qua la BIM dugc st dung nhu mét cdng cu vé
3D nang cap, khong tan dung dugc lgi thé vé quan ly thong
tin va cong tac, khién BIM kho “cat canh” nhu ky vong tai thi
truong Viét Nam.

Thu hai, quy trinh (Process), mac du cac hudng dan chinh
thic tir phia nha nuéc, nhu Quyét dinh s6 347/QD-BXD va
Quyét dinh s6 348/QD-BXD clia Bd Xay dung da dugc ban
hanh nhdm hé trg trién khai BIM, nhung trén thuc t€ méi
doanh nghiép, méi chl thé trong chubi gia tri xay dung van ¢
cach thuc van hanh va quy trinh néi b6 riéng. Nhitng quy trinh
riéng nay hinh thanh dua trén dac thu doanh nghiép, tinh chat
du an, kinh nghiém quan ly va van héa lam viéc sdn co. Viéc
két ndi, déng bo gitra khung hudng dan chung ctia nha nudc
véi cac quy trinh ndi bd & ting don vi trd thanh mét bai todn
khong don gian.

Chinh su khac biét vé quy trinh da tao ra khodng trong khi
ap dung BIM. Doanh nghiép ban khoan: Lam thé nao dé dam
bao su tuong thich gilta quy trinh ndi bd va céc tiéu chuén,
huéng dan chung? Khi trién khai BIM, néu khéng c6 mot
“ngdn ngit chung” dé két ndi, cac bén lién quan dé lung tang
trong viéc trao déi dit liéu, phan cong trach nhiém, kiém soét
chat lugng mo6 hinh. Trong maéi trudng nay, du c6 huéng dan
chi tiét ti cap vi mo, viéc thuc thi tai doanh nghiép van thiéu su
déng bo, khién BIM kho phat huy hét tiém néng.

Gidi quyét van dé nay doi hoi su linh hoat va thich ing tirca
hai phia. Mot mat, can tiép tuc hoan thién, cu thé héa hon nira
cac huéng dan hién c6 dé chung tré nén thuc tién, kha thi hon
véi da dang loai hinh du an va mé hinh quan ly doanh nghiép.
Mat khac, cac doanh nghiép can chli déng ra soat, diéu chinh
quy trinh ndi bé sao cho pht hgp véi khung huéng dan chung,
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tranh tinh trang “manh ai ndy lam”. Khi quy trinh dugc chuan
hoéa & mic dé du linh hoat dé thich (ng vdi tiing hoan canh cu
thé, viéc 4p dung BIM khéng nhiing tré nén dé dang, ma con
dam béo chat lugng, giam ri ro va tang gia tri thuc tién cho ca
du an lan nganh Xay dung.

Thu ba, cdng nghé (Technology), trong hé sinh thai BIM,
cébng nghé déng vai trd nén tang, bao gébm phan mém, phan
cling, ha tang mang, cing méi trudng di liéu chung (CDE)
phuc vu viéc luu trlr, quan ly théng tin.

Tuy nhién, tai Viét Nam, viéc ti€p can cdng nghé BIM hién
van chd yéu dya vao phan mém va giai phap nudc ngoai. Diéu
nay dan dén chi phi dau tu cao, gisi han kha nang tuy bién, va
khé tich hop dady du cac tiéu chuan, quy dinh, don gid, dinh
muc xay dung trong nudc. Viéc chua c6 nhiéu phan mém noi
dia hdéa hodc dugc Viét héa mot cach chuyén sau khién nhiéu
doanh nghiép gdp khé khan trong viéc trién khai BIM trén dién
réng.

Bén canh d6, BIM chi thuc su phat huy hiéu qua khi dugc
két noi chat ché vaéi cac hé thong quan ly khac nhu ERP, quan
ly tai san, quan ly chubi cung ting, tham chi két hgp vdi loT,
Al. Nhiing tich hop nay cho phép khai thac dir liéu xuyén suét
vong dai cong trinh, nang cao kha nang phan tich, ra quyét
dinh, gidm sai sot va tiét kiém chi phi. Tuy nhién, diéu nay doi
hoi doanh nghiép dau tu dang ké vao ha tang ky thuat, tu
trang thiét bi may moc, may chi, bang thong mang, cho téi
cac gidi phap bdo mat thong tin.

Thuc té, ha tang cdng nghé théng tin tai nhiéu cong trinh
xay dung trong nudc van chua dap (ing du yéu cau. Dac biét,
mang khéng day tai cac cdng trudng thudng chap chon, thiéu
6n dinh, gay khé khin cho viéc truy cap, cap nhat mé hinh BIM
va chia sé dir liéu thai gian thuc. Chinh nhiing tr& ngai nay lam
nhiéu doanh nghiép viia va nhd, vén chiém phan I6n trong
nganh Xay dung, ngan ngai trudc ganh nang cong nghé phtic
tap, nhat I3 khi lgi ich tic thai ctia viéc trién khai BIM chua dugc
thé hién ré rang.

DPé khic phuc, thi trudng can phat trién cac giai phap cong
nghé linh hoat, dich vu tu van, dao tao ky thuat, déng thoi
nang cap ha tang CNTT, dic biét la chat lugng mang khong
day tai cong trudng. Chi khi d6, doanh nghiép maéi c6 thé yén
tam ap dung BIM trong mét 16 trinh hgp ly, dan dan lam quen
va khai thac day du gia tri ma céng nghé BIM mang lai cho
nganh Xay dung Viét Nam.

Thu tu, chinh sach (Policy), chinh sach tur phia Chinh phti cé
vai trd dinh huéng va thic ddy thi trudng BIM phat trién mot
cach chinh quy, bén virng. Mac du Quyét dinh s6 258/QD-TTg
da dua ra 16 trinh 4p dung BIM trong hoat dong xay dung, viéc
trién khai thuc t€ van thiéu nhiing quy dinh mang tinh rang
budc va co ché cu thé nham nang cao hiéu qua, minh bach
hoéa qua trinh kiém soat chat lugng mé hinh.

Mét trong nhitng buéc quan trong la nang cap hé théng
kiém duyét mé hinh BIM. Thay vi chi diing & muc dé khuyén
khich, can thiét 1ap moét co ché giam sét, danh gia doc lap, co
thé do ca quan chiic nang hodc té chiic dugc ay quyén dam
nhiém. Hé théng kiém duyét nay nén dugc chuin hoa, dua
trén bo tiéu chi, tiéu chudn qudc gia vé BIM, giip thdm dinh
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nhanh chéng, chinh xac chat lugng mé hinh, phat hién va
ngan chan sai sot tu giai doan thiét ké dén thi cong, van hanh.

Ngoai ra, chinh sach can cong nhan gia tri phap ly clta tai
li&u s6 va mo hinh BIM nhu mot phan ctia hé so phép ly du éan.
Khi mé hinh BIM, ban vé va tai liéu lién quan c¢é gia tri tuong
duong tai liéu gidy, chi dau tu, nha thau, tu van thiét ké sé
yén tam s dung, giam thiéu rdi ro khi chuyén déi gitra céc
hinh thuc luu trit va giao dich. Su thira nhan nay con tao diéu
kién cho viéc ap dung cac cong cu chit ky s6, dau thai gian
(timestamp) dé quan ly, xac thuc di liéu, tir d6 nang cao tinh
minh bach, trdch nhiém va giam bét ganh ndang hanh chinh.

Khi chinh sach dugc hoan thién theo hudng nang cap hé
théng kiém duyét, thita nhan tinh phap ly ca tai liéu BIM,
déng thai két hgp véi cac bién phap khuyén khich nhu uu dai
thué, ho trg dao tao, cac doanh nghiép sé thay rdé con dudng
trién khai BIM Ia minh bach va kha thi. Biéu nay khéng chi thac
day viéc ting dung BIM mét cach chuyén nghiép, ma con tao
da cho nganh Xay dung Viét Nam nang cao chat lugng, hiéu
qua va nang luc canh tranh trong tuong lai.

AP DUNG BIM HUGNG TOI PHAT TRIEN BEN VUNG

DE& BIM thuic su trd thanh cu hich cho nganh Xay dung Viét
Nam, can mét chién lugc déng bo, tap trung vao gia tri thuc
tién, tan dung bén tru cot chinh (Con ngudi, Quy trinh, Céng
nghé, Chinh sach), dong thai lién két véi muc tiéu dai han va
phat trién bén ving.

Trong d6, can nang cao nang luc va nhan thic théng qua
dao tao chinh quy va thuc hanh thuc té€. B&é GD&DT, Bd Xay
dung can tich hgp BIM vao chuang trinh dao tao chinh khéa
tai cac trudng dai hoc chuyén nganh. Khéng chi diing lai 6 day
phan mém, ma con chu trong tu duy quan ly théng tin, phan
tich Igi ich - chi phi, ky nang phoi hgp da nganh; Chia sé kinh
nghiém va phét trién cdng déng BIM théng qua viéc thudng
xuyén t6 chuc héi thao, khéa dao tao ngan han, mai chuyén
gia quéc té, gidi thiéu case study thuc tién dé€ nang cao hiéu
biét cho ngudi di lam. Xay dung cong dong BIM manh, théng
qua dién dan, hiép hoi chuyén moén, gitp théng tin dugc lan
tda, ndng cao k¥ nang va tinh than déi mai.

Can chuin hda va gan vdi hiéu qua kinh té - ky thuat theo
huéng xay dung tiéu chudn BIM quéc gia: Phat trién b tiéu
chuén chung, quy dinh vai trd, trach nhiém cac bén, dinh dang
dir liéu, cach luu trii, trao d6i théng tin. Can linh hoat hoc hoi
chuédn quéc té nhung diéu chinh cho phu hop véi béi canh
Viét Nam; Dat KPI rd rang va trién khai toan dién: Méi du an
BIM can xac dinh muc tiéu cu thé (gidm chi phi, rat ngan tién
do, gidm sai sét) va do ludng két qua bang KPI. Bua BIM vao
ca chudi gia tri, tur thiét k&, thi cdng dén van hanh, gidp dir liéu
nhat quan va téi uu chi phi, chat lugng dai han.

Phat trién cong cu ndi dia va tich hop hé théng, trong d6
khuyén khich doanh nghiép CNTT trong nudc phat trién hoac
tuy bién phan mém BIM tich hgp tiéu chudn, dinh mdc, don
gia xay dung Viét Nam. Diéu nay lam giam chi phi, tang kha
nang tng dung thuc t&; Tich hop da chiéu va chuyén déi sé:
Két noi BIM vai ERP, quan ly tai san, chudi cung ung, ké toén,
tién dé. K&t hop BIM vdi loT, Al, Machine Learning, Big Data dé
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Xudn Mai tich hop BIM vao cdac quy trinh lam viéc, phat
trién riéng cac wng dung BIM "may do" cho tirng nghiép vu.

Két hop BIM véi cdc cong nghé méi tai Xudn Mai dé gidm
sat tien do thi cong.

phan tich dir liéu, cdnh bao sém rdi ro. BIM khong chi ding &
giai doan xay dung ma con hé trg quan ly van hanh, bao tri,
kéo dai vong ddi cong trinh.

Tao dong luc va khung phdp ly ré rang thong qua viéc ap
dung bat budc & du an céng va uu dai cho doanh nghiép theo
hudng yéu cau st dung BIM & cac du an dau tu cdng trén mot
ngudng vén nhat dinh, dong thai gidm thué, ho trg tai chinh,
dao tao cho doanh nghiép sén sang chuyén déi; Nang cap hé
théng kiém duyét mé hinh BIM, ban hanh quy dinh vé tinh
phap ly cla tai liéu dién ti. Khi mé hinh BIM dugc cdng nhan
gia tri phap ly, doanh nghiép va chu dau tu sé an tam st dung,
gidm ganh ndng hanh chinh va néng cao tinh minh bach.

Hudéng téi phat trién bén viing va dé thi théng minh bang
cach tich hgp yéu cau xanh, tiét kiém nang lugng. BIM co6 kha
nang phan tich tac ddng moi trudng, giup lua chon vat liéu
xanh, t6i uu khéng gian, giam tiéu hao nang lugng. Day la tién
dé quan trong dé xay dung coéng trinh bén ving, than thién
vGi moi trudng; Gan véi dé thi théng minh va ha tang bén
viing, khi dit liéu cong trinh dugc chuan héa va dé dang chia
sé, viéc quy hoach dé thi, quan ly giao thong, ha tang dich vu
sé hiéu qua hon. BIM hd trg tao ra nhiing thanh phé théng
minh, gidm Un tac, nang cao chat lugng cudc sng.

Tom lai, d€ BIM thuc su “cat canh” va trd thanh cd hich quan
trong cho nganh Xay dung, can phai thay déi cach tiép can.
Thay vi coi BIM la mét xu huéng céng nghé khé hiéu, xa voi,
can xem BIM nhu mét giéi phap chién lugc, c6 thé nang cao
chat lugng, t6i uu chi phi, rut ngan tién do, gidm sai sot, minh
bach hoa théng tin, va thic ddy phat trién bén viing. Mudn vay,
truéc hét can nang cao nang luc ngudn nhan luc théng qua
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Dit liéu BIM tap trung giup Xudn Mai theo doi chat ché cac
giai dogn san xuat, thi cong.

BIM khéng don thudn la mé hinh 3D, ma con tich hop
du liéu lién quan dén thoi gian (4D), chi phi (5D), van
hanh (6D), va nhiéu chiéu théng tin khdc. Cdc nuéc phdt
trién da va dang dua BIM tré thanh mt tiéu chudn bdt
budc, tao ra lgi thé canh tranh cho cdc doanh nghiép
xdy dung, tu'vdn, quan ly du dn, dong thoi gidp Chinh
phu kiém sodt t6t hon cdc du dn ddu tu cong.

Tai Viét Nam, su xudt hién cta BIM clng duoc giGi
chuyén mén va quan ly nganh nhdc dén thudng xuyén
trong khodng mét thap ky gdn day. Bdc biét, viéc Chinh
pht phé duyét Lé trinh dp dung M6 hinh théng tin cong
trinh (BIM) trong hoat ddng xdy dung tai Quyét dinh sé
258/QD-TTg ngay 17/3/2023 cta Thi tuéng Chinh phi
dugc ky vong sé tao budc dét phd, hién dai héa nganh
Xay dung, tdng kha ndng canh tranh ca trong nudc va
quéc té.

dao tao bai ban, thuc tién; chuan héa quy trinh va xay dung b6
tiéu chuan BIM qudc gia phu hgp; phat trién phan mém BIM
noi dia va ha tang CNTT dé dé dang tich hgp va quan ly; dong
thoi ciing ¢6 chinh sach theo hudng ré rang, chat ché, trong
dé c6 hé théng kiém duyét mé hinh BIM va céng nhan gia tri
phép ly clia tai liéu dién tu.

Trong dai han, BIM khéng chi gitp gidi quyét nhiing diém
nghén hién tai, ma con tao nén tang cho mét nganh Xay dung
hién dai, bén viing, gan két véi dé thi thong minh, quan ly
nang lugng hiéu qud va bdo vé moi trudng. Khi cac doanh
nghiép, ch dau tu, nha thau, tu van, cg quan quan ly cling
nhan thay lgi ich kinh t€ - ky thuat thuc su, BIM sé khéng chi la
mot trao luu, ma trd thanh nén tang phét trién bén viing, nang
cao nang luc canh tranh, chat lugng cong trinh va chat lugng
s6ng cho xa hoi.
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Cong tac mai thau va du thau cac goi thau tu van ap dung BIM trén hé théng mang

dau thau quéc gia con khong it trd ngai, cé anh huang lén dén doanh nghiép cé nang
luc, kinh nghiem mong muén phat trién dich vu tu van chuyén moén, gép phan tao ra
gia tri thuc trong céng cudc chuyén déi s6 nganh Xay dung.

CHIA DU AN AP DUNG BIM THANH TU VAN BIM VA TU
VAN THIET KE

BIM doi hoi cac bén tham gia phai cé su phdi hop chat ché
va von dau tu ban dau rat I6n dé dat duoc hiéu qua tét nhat khi
ap dung cong nghé nay. Néu ap dung ding quy trinh, ap dung
tur giai doan bat dau du an, sé tao dugc mé hinh co tinh ké thisa,
dugc bé sung thong tin trong sudt qua trinh trién khai du an mét
céach déng bo.

Can c’ Quyét dinh s6 258/QD-TTg ngay 17/3/2023 clia Thi
tudng Chinh pht phé duyét Lo trinh 4p dung M6 hinh thong tin
coéng trinh (BIM) trong hoat dong xay dung, BIM la mot thanh
phan trong hé so thiét ké xay dung, hé so hoan thanh cong trinh,
cong viéc trién khai ap dung BIM thudng do dan vi tu van thiét ké
dam nhiém vi don vi nay cé trach nhiém va quyén tac gia déi véi
du an tur thdi diém bét dau chuan bi du an.

Tuy nhién, trén thuc t€ khi chuyén ti€p tir 2D 1én 3D BIM, ¢6 56
it don vi tuvan thiét ké c6 du chi phi dau tu trang thiét bi dé co thé
dap Ung cac yéu cau trong mét du an ap dung BIM. D& dam bao
tién d6 cia du an, chti dau tu du an c6 thé Iua chon gidi phap tinh
thé bang céach tach BIM ra khoi thiét ké va lap thanh mot géi thau
doc 1ap, dugc t6 chiic cung thdi diém hodc khéng cung thai diém
Vi g6i thau tu van thiét ké.

Céch lam nay dugc phé bién & cac nudc tién tién nhu Anh,
My, Nhét. .. nhung cling tiém an nhiéu rdi ro. Trong do, viéc tao ra
mot quy trinh [am viéc song song, tach biét vai tu van thiét ké gay
lang phi va khéng hiéu qua néu khong thuc sy lua chon dugc cac
nha thau cé nang luc va kinh nghiém phu hgp.

' Céng ty CP Tu vin thiét ké & xdy dung Pa Niang (CDC Pa Néng)
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Viéc hinh thanh dinh nghia tu van [ap mé hinh BIM trong giai
doan thiét ké khéng thudc linh vuc thiét k&, dan dén nhiéu géi
thau khéng thuc hién ding theo quy dinh cia Diéu 83 Nghi dinh
sO 15/2021/ND-CP cta Chinh pht quy dinh chi tiét mét sé ndi
dung vé quan ly du &n dau tu xay dung, Nghi dinh s6 35/2023/
NB-CP ctia Chinh phu stra d8i, b sung mét s6 diéu cia cac Nghi
dinh thudc linh vuc quan ly nha nudc ctia B Xay dung.

Can ciQuyét dinh s6 348/QD-BXD ngay 02/4/2021 clia B& Xay
dung vé viéc Cong bé Huéng dan chung dp dung mé hinh thong
tin cong trinh (BIM), d6i nga thiét ké hoac tu van lap mé hinh BIM
xdy dung mé hinh BIM theo tirng bd mén trong giai doan thiét ké
va nop ho so thiét ké sau khi x{ Iy va cham, xung dot.

Pay dugc xem 1a quy trinh thiét ké 4p dung BIM tdng hop,
trong dé hé sa thiét ké phai dugc xtrly va cham, xung dot ky thuat
trudc khi ndp dé ddm bao cac xung dot ki thuat dugc x ly.

Viéc tach rdi tu van lap mé hinh BIM khoi cong téc thiét ké
thanh mét gai thau doc 1ap cé thé sé vi pham quy dinh clia Luét
Dau thau khi khdng dam bao tinh dong bd va chia nho du an
thanh cac géi thau nhé nham muc dich chi dinh thau, chia du an,
du todn goi thau nham han ché su tham gia clia cac nha thau tai
Diéu 16 va 37 Luat Dau thau sé 22/2023/QH15.

Mot phan, cac BQLDA do khong nam rd dugc tinh chét cla
viéc ap dung BIM trong giai doan thiét k& phai co tinh déng bo
nén dan dén nhiéu géi thau cong trinh cap |, cap Il nhung van
chi dinh hodc théng qua tinh hgp |é ctia E-HSDT ctia cac t6 chlic,
doanh nghiép chi cé chiing chi nang luc hoat dong hang Il

Do d6, day c6 thé I3 ké hé cho cac t6 chiic khéng dd nang luc
hoat dong xdy dung tham gia vao cac goi thau vugt cdp nang
luc hoat dong xay dung (Quy dinh tai phu luc VII, Nghi dinh s6
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35/2023/NBP-CP, chiing chi nang luc hang Il dugc thiét k&, tham
tra thiét ké xay dung cong trinh tircap Il trd xuéng ctia cdng trinh:
dan dung, ha tang ky thuat).

KHO KHAN TRONG PANH GIA NANG LUC, KINH
NGHIEM, NHAN SU CUA NHA THAU

Mét trong cac y kién thudng xuyén dugc cac bén mai thau
cho biét, BIM mdi dugc ap dung & Viét Nam. Trén mat bang
chung clia ca nudc, cac cong trinh c6 ap dung BIM giai doan thiét
ké, thi cdng con han ché nén vé phia BQLDA va nha thau chua
¢6 nhiéu kinh nghiém, vi vay nhiéu du én cht déng khong xét
hop déng tuong tu la hgp dong BIM, chdp nhan danh gia cac hap
dong thiét ké truyén thong tuong duong vai hgp déng ap dung
BIM trong tiéu chudn danh gié Iua chon nha thau, hodc khéng
xét cac vi tri chd ch6t nhu chuyén gia quan ly BIM (BIM Manager),
diéu phai BIM (BIM Coordinator), ky thuat vién BIM (BIM Modeler)
dé tao thuan Igi cho céc don vi tham gia, dac biét 1a vao thai diém
nam 2025 - 2026, khi nhiéu cong trinh cap Il tré 1én bat budc ap
dung BIM tir giai doan bat dau du an.

Tuy nhién, cac y kién nay thudng chi la ly do chu quan, trai
ngugc véi cac yéu cau trong diéu khoan tham chiéu va tiéu chuan
lua chon nha thau do cac bén mai thau dua ra, trong d6 bao gém
nhi€u yéu cau budc ngudi viét yéu cau va nha thau phai cé kién
thuic chuyén sau vé BIM nhu cac tiéu chudn quéc té PAS 1192,
tham chi dua cac yéu cau bang tiéng Anh vao ho so mai thau,
trong khi cac yéu cau nay da dugc dich va bién soan trong Hudng
dan BIM quéc gia.

Bua vao nhiéu thuat ngt chuyén nganh quéc té nhuhé thong
quan ly ca s& vat chat véi sy gitip d6 clia may tinh CAFM, M6 hinh
théng tin tai san (AIM), Phuong phép trao déi dit liéu theo COBie-
UK-2012 v2.4, MUic d6 Phat trién (LOD) (hinh hoc) dugc tham chiéu
trong Forum LOD Specification, muc do phét trién, dd phuc tap
vé hinh hoc va trach nhiém dugc yéu cau phu thudc vao giai doan
phét trién cGa du an (RIBA Plan of Work 2013)... khién cho nha
thau gap kho khan trong phan tich tinh phu hgp clia hang loat
tiéu chudn qudc té véi muc tiéu c6t 16i clia du an - trién khai hé
sothiét ké.

DE dua ra cac tiéu chuan nay, phai cé suxin phép, danh gia ti
phia hoi ddng chuyén mén va ngudi ra quyét dinh dau tu.

Khi c6 yéu cau lam r6 tinh hgp Ié vé viéc ap dung céc tiéu
chudn nay, mot s6 bén mai thau da phai hdy b toan bé viéc dua
vao ap dung trai quy dinh phép luat (tai khoan 3, Diéu 6, Luat Xay
dung) hoac tra |oi tranh né cho dén khi nha thau gui kién nghi lén
cd quan cap cao hon.

C6 thé thdy, cac kién thuic chuyén sau, chuyén nganh dugc
dua ra trong h6 so mai thau dé tao rao can ky thuat nham loai
b nha thau théng qua chi phdi diém ky thuat & phan phuong
phap luan. Trong cac du an ap dung BIM, néu khéng aa kién thic
chuyén nganh vé BIM cling kién thiic vé phap luat kho co thé
phan biét va rai vao mé cung clia cac hoc thuyét khong lién quan
dén cong viéc tu van goi thau, trir khi truc tiép lién hé véi ngudi
quyét dinh dau tu dé lam rd vé cac uu tién clia géi thau hodc kiém
tra trong quyét dinh phé duyét dy an.

Ba Pham Minh Yén - Phé giam déc Trung tam H6 trg dau thau
thudc Cuc Quan ly dau thau (Bé KH&DT) cho biét: “Theo quy dinh,

déi vai goi thau tu van, hgp déng tuong tu chi can dap ting ciing
tinh chat cong viéc véi géi thau dang xét. D6i vai goi thau tu van,
cac vi tri nhan su chli chét va chat lugng nhan su la van dé quyét
dinh nang luc nha thau thuc hién, néu hé so mai thau khéng dua
ra tiéu chi cu thé dé danh gia thi chinh bén mdi thau, t6 chuyén
gia sé gap kho trong qua trinh danh gia hé so du thau”.

Qua d6 cho thay, quan diém cta Cuc Quan ly dau thau (Bo
KH&DT) d6i vai viec lua chon nha thau géi thau tu van khong
duoc bd qua cac vi tri chti chét va cac hop dong tuong tu phai cd
cung tinh chét céng viéc vai hd so mai thau. Trong do, viéc danh
déng cac du an khong ap dung BIM dé chiing minh nang luc nha
thau tham gia la khong phu hgp véi quy dinh clia Luat Dau thau.

Viéc cac bén mai thau bd qua cac tiéu chi danh gia nhan su
chti chét, nang luc kinh nghiém & muc téi thiéu cé thé dugc hiéu
la ngam tao diéu kién cho cac dan vi dugc lua chon c6 nang luc
ap dung BIM han ché (thi€u nhan su c6 kinh nghiém trong cac
cong trinh 4p dung BIM, thiéu céng trinh ¢4 tinh chét tuong tu dé
chiing minh nang luc).

Trén thuc t€, ban than cac ca quan thanh tra chua cé diéu kién
nam rd vé quy trinh, céng nghé clia du an ap dung BIM, nén viéc
cac cOng ty san sau hoan toan chi phdi toan bd diém ky thuat
du an & muic diém tuyét di cho céc phan phuang phap luan ma
khong bi phat hién 1a diéu hoan toan c6 thé xay ra, dan dén viéc
déu thau thiéu canh tranh, thi€u cdng bang, minh bach.

Tuy nhién, vi Quyét dinh s6 347/QD-BXD ngay 02/4/2021 cla
Bo Xay dung vé viéc cong bé Hudng dan chitiét ap dung Mé hinh
théng tin cdng trinh (BIM) d6i véi cong trinh dan dung va cong
trinh ha tang ky thuat dé thi va Quyét dinh s6 348/QD-BXD ngay
02/4/2021 ctia BO Xay dung vé viéc cong bé Hudng dan chung
ap dung Mé hinh théng tin cong trinh (BIM) chi mang tinh chat
huéng dan, nén cac BQLDA c6 thé hoan toan bd qua cac diéu
kién nay, vo hinh trung ha thap tiéu chi lua chon nha thau, khién
cho cong tac dau thau trd nén khé khan hon trong viéc danh gia
nang luc thuc su clia cac nha thau. Cac nha thau cé nhiéu nam
kinh nghiém, bo ra nhiéu chi phi dau tu may moc co s& ha tang,
dao tao ndi bd hoan toan cé thé bi xét ngang hang véi cac don vi
chua du diéu kién dé tham gia mét géi thau ap dung BIM.

Bén canh do, trong cac quy dinh lién quan dén BIM, van chua
€6 mét khung quy dinh cu thé vé cac loai chiing chi, chling nhan
BIM, dan dén cac BQLDA thiéu co s& danh gia nang luc va kinh
nghiém ctia nhan sy chd chét phu hop vai quy mé clia goi thau.

Nhi€u géi thau dua ra yéu cau phai cé chiing chi sir dung
phan mém dung mé hinh BIM, c6 nhiing goi thau ti nam 2021 -
2022 dén nay, gay ra nhiéu buc xdc.

Mot s6 don vi da sir dung chiing chi hét han (trong vong 3
nam, tly cac hang) dé dau thau khéng trung thuc nhung khéng
bi phat hién do bén mai thau khéng ndm réd vé cac loai chiing chi
nay khién cho tinh trang doc quyén chiing chi tré nén phé bién.

M6t s6 du an boé qua tiéu chi danh gia nay cling khién cho viéc
Iua chon cac don vi ¢é nang luc tré nén phic tap hon. Dac biét la
cac ching nhan khéng ré ngudn géc, uy tin do bat ky té chiic ¢6
chuic ning dao tao cap ciing cd thé ngang bang céac ching chi,
chiing nhan uy tin.

Ngoai ra, mot s6 goi thau kém thém yéu cau chiing chi dinh
gia xay dung vao cac vi tri chti ch6t nhu BIM Manager, Coordinator
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Hinh 2: Noi dung ap dung BIM theo khdo sat cua
BuildingSmart (TCXD 04.2023).

Vi s6 lugng khéng han ché, dan ti hé luy lam dung viéc yéu
cau chiing minh dy an tuong tu cho cac nhan su nay tré nén
cuic ky kho khan, dac biét la cac yéu cau bat budc BIM Manager,
BIM Coordinator phai c6 chiing chi hanh nghé thiét ké PCCC hay
chiing nhan du diéu kién tu van vé ky thuat trang thiét biy té do
B& Y t& cdp (trong cac du an cong trinh y té) d€ han ché sy tham
gia clia cac nha thau.

DE giai quyét tinh trang nay, can cé quy dinh dua tiéu chi vé
chiing chi chiing nhan ra khéi quy dinh diém t6i thiéu, dé néu
nha thau khong dap ting thi cling khéng bi danh truat.

Dong thai, c6 sy phan cap gilia cac chiing chi/chiing nhan,
trong dé cla cac té chiic uy tin (+1 diém), cac chiing nhan khéng
rd nguén géc (+0,5 diém) dé han ché tinh trang lam dung chiing
nhan dao tao, ddc biét la dao tao quan ly BIM (yéu cau dao tao vé
quan ly quy trinh BIM va dung hinh).

Gidi han s6 lugng nhan su ch chét nhu BIM Manager/BIM
Coordinator tuong duang vai s6 lugng Chu nhiém/Chua tri bé
mon, khdng bat budc phai cé duy nhat mét loai ching chi nhat
dinh dé& han ché tinh trang lam dung néu trén.

YEU CAU CONG VIEC KHONG CO TIEU CHi NGHIEM THU

Mét trong cac tinh trang phd bién khéc trong cong tac dau
thau du &n ap dung BIM la nhiéu ho so mai thau dua ra cac yéu
cau céng viéc khéng co tiéu chi nghiém thu ré rang, gay khé khan
cho cac nha thau tham gia.

Pién hinh trong géi thau 1B24003377** 4p dung cong nghé
dam may diém song song vdi cdng tac mé hinh hoéa théng tin
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Hinh 5: Diéu khodn
tham chiéu tai géi thau
IB2400277720-00 (truée
e khi bi thay thé).
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cong trinh va dung 1am ca s& dé so sanh khac biét vé mat kién
tric mat bao trong giai doan hoan céng.

Theo Hudng dan BIM quéc gia, cong nghé dam may diém
Pointcloud dugc dung dé xay dung mé hinh hién trang; chua c6
quy dinh phai sit dung cong nghé nay trong giai doan hoan cong,
chua c6 ¢o s& phép ly dé st dung két qua clia méy quét 3D scan
thay thé ban vé thiét ké dugc phé duyét va viéc kiém tra sy sai
khac vé kién tric, mat bao hoan toan cé thé dugc thuc hién trong
cOng tac giam sat xay dung ma khéng can t6i cong nghé nay, dan
tGi yéu cau nay gay ra lang phi cho ngan sach ctia du én va chong
chéo trach nhiém cda tu van thiét ké - tu van BIM va tu van giam
sat, lang phi vé thai gian va hiéu qua ctia dy an dau tu xay dung.

Bén canh d6, cac goi thau ap dung BIM cling da dua ra nhiéu
yéu cau vé tiéu chuadn quéc té trong khi chua c6 su cho phép clia
co quan ¢ quyén quyét dinh hodc danh gia vé sy phu hgp doi véi
muc tiéu cda du an, phap luat cda Viét Nam. Day ¢6 thé 1a cac 16i
clia cac bén mai thau, vo hinh trung gay ra su han ché nha thau
tham gia vi c6 qud nhiéu tiéu chuin quéc té khong lién quan téi
duaén.

GIAI PHAP KHAC PHUC BAT CAP TRONG DAU THAU DY
ANBIM

Dai véi cac doanh nghiép tu van thiét ké, trudc tién can xac
dinh viéc chuyén déi tir quy trinh truyén théng sang ap dung BIM
1a mot qua trinh [au dai, tuy nhién vdi su thay déi clia thi trudng,
doanh nghiép can phai thich nghi manh mé hon vaéi cac khé
khan, thach thuic trong cdng tac dau thau dé tu bdo vé minh va
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Hinh 6: Cdc duw dn ddu thau dp dung BIM.
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Hinh 7: Géi thau 20220586471 (thdng 6/2022)

phét trién nang luc BIM clia t6 chuic. D& khic phuc bat cap trong
c6ng tac dau thau du an ap dung BIM, can thuc hién moét s6 giai
phap nhu:

1. Kiém tra va ndm viing cac tai liéu o lién quan dén goi thau,
bao gém quyét dinh phé duyét du &n, cac ban vé thiét ké va mo
hinh BIM d& dugc phé duyét.

2. Yéu cau bén mdi thau lam rd hé s6 mai thau néu co noi
dung “la", cac tiéu chudn chua c6 trong quy dinh, cac phan mém
doc quyén khong ré nguén géc, cac chiing chi/ chiing nhan han
ché nha thau. Bac biét la yéu cau cung cap ho so cé lién quan nhu
bén vé thiét ké va ndi dung ap dung BIM néu nhu khéng duoc
cung cap.

3.D6i chiéu hé so dugc cung cap dé dam béo tinh phap ly day
dl cla tai liéu.

4. Lién hé véi co quan cé thdm quyén néu khi géi thau ¢6 cac
dau hiéu bat thudng, cling véi cac nha thau khac giam sat va kiém
tra cac g6i thau dé han ché tinh trang tiéu cuc (néu c6). Pong thai,
kién nghi bé sung quy dinh phép ly vé dau thau du an ap dung
BIM @€ lam cdng tac dau thau cong bang, minh bach va chon lua
dugc nha thau c6 nang luc, kinh nghiém cho du an.

KET LUAN

Chinh pht can c6 céc bién phap dé han ché cic tinh trang
lam dung, tiéu cuc trong dau thau, nham gitp doanh nghiép c6
nang luc, kinh nghiém thuc su c6 ca hdi dugc phat trién dich vu tu
van chuyén mon cia minh, gép phan tao ra cac gia tri thuc trong
cong cudc chuyén déi s6 clia nganh Xay dung.

Trong céng tac dao tao ngudn nhan luc, can thuc ddy toan
dién viéc 4p dung BIM trong céc trudng dai hoc dé nang cao chat
lugng nguén nhan luc cho doanh nghiép. Khi mang dau thau da
€6 nhiéu du an BIM, co ché thi trudng sé dan dan tu diéu chinh,
cac doanh nghiép sé phai tu thich nghi dé c6 thé ddm nhan dugc

Chuyén gia didu phdi BIM cia dir an (BIM 2 10
Coordinator)

- 01 ngudi, tbt nghiép dai hoe ér 1én thude
linh vyre k¥ thuit, kinh té ki thuit, céng nghé
théng tin. Cé chimg nhin/chimg chi tham gia
lérp dio tao mé hinh BIM hojic cde phiin
mém tao lip mé hinh BIM

- 01 ngudi, t5t nghiép dai hoe té 1én ngénh
kinh & xdy dyng: C6 chimg chi dinh gia xiy
dyng hang 1.

Hinh 8: Géi thau IB24003 %%

+ Kiém tra xung djt cdu kién da bd mdn va Lip bdo cdo.

+ Cip nhit md hinh theo ban vé hoan cong.

+ Ap dung céng nghé ddm may diém (Point Cloud) dé thu thip tit ca céc théng tin vé
cing trinh hodn thién, tir 46 so sdnh véi mé hinh hodn céng @& phdt hién cic diém khdc biét
vé kién triic, mit bao.

- Sin pham bin giao:

+ M hinh BIM kién tric, két cdu cdc hang myc Khoi nha chinh; Nha canh sét bao vé
muyc tiéu; Nha phyc vy va v sinh cong edng: Nha xe 02 binh; San dudmg ndi b, via hé, ciy
xanh, bén hoa, hé quan canh, bé via, cit cir; Cnng, hang rio, nha bao vé, tram gac; Bé nudc
sinh hogt va PCCC, nha k¥ thuit; Sin tennis, sin ciu léng; H¢ lhcmg hé thu nude mura, nu&c
thai va hé cap thing tin ngoai nha; HE thing cdp thodt nude téng thé ngodi nha & cip dé
LOD300;

+ M0 hinh hé théng thiét bj ky thuit MEP vi Phong chiy chita chiy & cip 4§ LOD350

+ Bang bdo céo xung dét ciu kién;

+ M hinh BIM cip nhit dén giai dogn hoan cong;

+ Maé hinh dam may diém cho cong trinh d& hoan cong;

+ Bang béo céo két qua so sanh syr sai khéc giita cong trinh hoan thién cudi cling va mé
hinh hoan céng cho mit bao va kién trie.

Hinh 8: G6i thau IB24003377**
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Hinh 9: Goi thau IB24002%*%%%

cbng viéc, trong dé bao gém ca dao tao ndi bo, dong thoi cd
thé két hop dao tao chuyén giao kién thiic cho chd dau tu trong
pham vi du an ctia minh thuc hién. Biéu nay da va dang duoc dp
dung nhu la 1 phan cong viéc clia cac géi thau dp dung BIM.

Ung dung BIM vao thdi diém hién tai la mét xu thé tat yéu,
tuy nhién, vai trd clia co quan c6 thdm quyén sé quyét dinh
th&i diém thanh cong clia cudc cach mang 4.0 trong nganh
Xay dung va viéc tiép thu y kién tir cdng déng doanh nghiép
sé giup cho cong tac dau thau cac du én ap dung BIM ngay
cang tré nén cdng bang minh bach hon.
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Trong 5 - 10 nam tai, BIM can tra thanh mén hoc bat budc trong tat ca cac trucng
ky thuat. Déng thdi, viéec tich hgp cac cong ngheé tién tién nhu Al va Big Data vao
chuong trinh dao tao BIM sé giup nang cao chat lugng dao tao va dap ting nhu cau

thuc té.

HIEN TRANG DAO TAO BIM TU NAM 2022 PEN NAY

Theo théng ké, tir nam 2022 dén nay, hon 460 hoc vién
tur Vién Nghién cru va phat trién BIM (BIMREADI) va Trudng
PH Giao théng van tai phan hiéu tai TP.HCM da tham gia cac
chuaong trinh dao tao BIM.

Mot s6 két qud ndi bat bao gém: Téng s6 hoc vién:
64+99+75+121+73+29=461. Phan b6 theo khoang thai gian
kinh nghiém (tinh theo % t8ng hoc vién):< 5 ndm: 64 hoc vién
(13,88%); 5 - 10 nam: 99 hoc vién (21,48%); 10 - 15 nam: 75 hoc
vién (16,27%); 15 - 20 nam: 121 hoc vién (26,25%) (nhém 16n
nhat); 20 - 25 nam: 73 hoc vién (15,84%); > 25 nam: 29 hoc
vién (6,29%) (nhdm nho nhat). (Hinh 1)

Nhém kinh nghiém thdp (<10 ndim): Chiém 35,36% téng hoc
vién (13,88% + 21,48%). Bay la nhédm c6 xu huéng méi tham
gia vao nganh hoac dang trong giai doan dau su nghiép. Su
quan tam ctia nhom nay dén BIM cho thay nhu cau hoc tap
va lam quen véi cdng nghé hién dai dé phat trién su nghiép.
Chiém ty & cao trong 16p hoc, phan &nh tinh phé bién cda
BIM dGi vai thé hé treé.

Nhém kinh nghiém trung binh (10 - 20 ndm): Chiém 42,52%
téng hoc vién (16,27% + 26,25%). Day la nhém hoc vién cé kinh
nghiém lam viéc dang ké, chiém ty & I6n nhat trong théng ké.
Nhom 15 - 20 nam kinh nghiém chiém uu thé (26,25%), diéu
nay c6 thé do ho cdm thay BIM la co héi d€ nang cao ky nang,
phU hgp véi vai trd quan ly hoac diéu hanh du an.

Nhém kinh nghiém cao (>20 ndm): Chiém 22,13% téng hoc
vién (15,84% + 6,29%). Nhom nay chl yéu la cac chuyén gia
hodc lanh dao lau nam trong nganh Giao thong. Ty 1é tham
gia thap han (d3c biét véi nhém >25 nam, chi 6,29%), c6 thé
do cac yéu t6 nhu it nhu cau ti€p can céng nghé mai hoac da

™Vién Nghién citu va phat trién BIM TP.HCM; bay. pham@bimreadi.
edu.vn
™9 Céng ty CP IDECO Viét Nam, tam.tran@ideco.com
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quen thudc véi quy trinh ca.

Dé xudt Chuong trinh dao tao linh hoat theo kinh nghiém:

Nhom <10 nam: Tap trung vao dao tao cg ban vé BIM,
nhan manh ky nang thuc hanh va ap dung thuc tién.

Nhém 10 - 20 nam: Tang cuong dao tao nang cao, tap
trung vao quan ly du an va cac Igi ich dai han cta BIM.

Nhom >20 nam: Tich hgp BIM vao chién lugc diéu hanh
va quan ly cap cao, giup cac lanh dao lau nam thay r6 lgi ich
chién lugc ctia BIM.

Tdng cudng truyén théng cho nhom kinh nghiém cao (>20
ndm): Can thuyét phuc nhdm nay vé Igi ich lau dai ctia BIM trong
viéc cdi thién hiéu qua du an va giam chi phi. (Hinh 2)

Tap trung Ién & nhém thuc thi (TVTK va nha thau): Chiém
71%, diéu nay phan anh vai tro thiét yéu clia BIM trong cac
cdng viéc trién khai thuc t& clia du an giao théng. BIM dang tré
thanh céng cu bat budc v6i nhdm thiét ké va thi cong.

BQLDA c6 ty Ié tham gia thdp hon (29%): C6 thé do BQLDA
it st dung truc ti€p BIM ma chd yéu quan ly qua bdo cdo hodc
cong cu trung gian. Tuy nhién, véi xu huéng hién dai hoa, vai
tro cda BIM trong quan ly dy an ngay cang tang, doi hoi su
tham gia cao hon tur BQLDA.

Tich hgp BIM trong gidng day tai cdc truong dai hoc: Cac
truong ky thuat 16n nhu DH Xay dung Ha No6i, BPH Bach khoa
TP.HCM, Trudng PH Kién tric TP.HCM, Trudng PH Giao théng
van tai... da dua BIM vao cdc mon hoc chuyén nganh, theo
khung chuong trinh do B6 Xay dung ban hanh.

Hiéu qua dao tao: Sinh vién sau khi tham gia khéa hoc da
c6 kha nang st dung phan mém BIM, dp dung vao thuc té va
dat dugc cac gidi thudng trong cac du an.

Tuy nhién, mot s6 han ché can dugc khac phuc nhu: Co
s@ vat chat chua dap ing du: May tinh cau hinh thap va co
sG thuc hanh BIM con thiéu. Két ndi doanh nghiép han ché:
Du da c6 né luc, nhung su hop tac gilra nha trudng va doanh
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Hinh 5. Céc tai liéu can dé dao tao BIM theo [9].

nghiép chua dat hiéu qua t6i uu.

DE XUAT CAI TIEN VA PHAT TRIEN DAO TAO BIM

Pé nang cao chét lugng va mé réng viéc tng dung BIM
trong giao théng va ha tang, can thuc hién cac giai phap sau:

Cai tién gido trinh va ndi dung dao tao

Xay dung gido trinh toan dién, bao gém cac ndi dung
nhu: BIM1: Khai tao mé hinh va phéi hop dir liéu trong thiét
ké&; BIM2: Tich hop théng tin cho giai doan thi cong va van
hanh; BIM3: Phan tich dir liéu van hanh, du bao sém bang
cong nghé tri tué nhan tao (Al) va dir liéu I6n (Big Data). Hién
c6 mot s6 tai liéu giang day lién quan dén BIM cho cong trinh
giao thong (hinh 3).

N6i dung cau hoi kién thiic vé BIM trong thi cap ching
chi hanh nghé hoat dong xay dung trong tuong lai sé c6 cac
cau hoi kién thiic vé BIM. Cuc Quan ly hoat dong xay dung
(B Xay dung) da c6 cong van lay y kién ngay 14/3/2024 gui
dén cac trudng dai hoc va cao ddng, cac té chiic nghé nghiép
(hinh 4)...

Bién dich va cap nhat cac tai liéu qudc té€ lién quan dén
BIM (hinh 5).

Tdng cuding thuc hanh va két néi thuc té

Xay dung céc phong thuc hanh BIM vai thiét bi hién dai.

Tich hgp bai tap va dé an lién quan truc ti€p dén BIM
trong chuong trinh hoc.

Tang cudng hap tac véi doanh nghiép dé hé trg sinh vién
thuc tap va lam viéc trong cac du an thuc té.

Hé tro chinh sdch tor nha nuéc

Cap ngan sach cho cac trudng dai hoc dé nang cap co s&
vat chat phuc vu dao tao BIM.

Ban hanh quy dinh va tiéu chuan méi lién quan dén BIM
(nhu ADAC), dac biét trong cac linh vuc van hanh va phan
tich dir liéu.

KET LUAN

Trong 5 - 10 nam t&i, BIM can trd thanh mon hoc bat budc
trong tat ca cac trugng ky thuat. Dong thai, viéc tich hop cac
céng nghé tién tién nhu Al va Big Data vao chuong trinh dao
tao BIM sé gitip nang cao chat lugng dao tao va dap ting nhu
cau thuc té.

DPao tao BIM trong giao théng va ha tang tai Viét Nam
dang trén da phat trién, nhung dé dat dugc hiéu qua toan
dién, can co su phdi hgp gilra nha trudng, doanh nghiép va
cd quan quan ly nha nudc. Viéc dau tu manh mé hon vao co
sG vat chat, gido trinh va két n6i thuc té sé tao nén tang ving
chéc cho nguén nhan luc chat lugng cao trong tuong lai.
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Thuc trang ung dung BIM cho céng trinh
giao théng va ha tang ky thuat

TRAN VAN TAM*
A, o

Ap dung BIM, du dat dugc nhiéu két qua tich cuc, van gap han ché nhu: Thiéu hanh

lang phap ly; su phdi hop chua chat cheé gitia cac bén; nhan su thiéu ky nang...

UNG DUNG BIM CHO CAC DU AN GIAO THONG, HA
TANG KY THUAT

Theo s6 liéu théng ké tir hé théng mang dau thau quéc
gia, dén thdi diém hién tai c6 76 goi thau lién quan dén BIM,
trong d6 da déng thau 73, chua déng thau 3, c6 mot s6 du an
tiéu biéu nhu (bang 1):

TU s6 liéu cha bang 1 ¢6 thé nhan xét nhu sau: Tat ca cac
du &n déu da trién khai hodc dang ap dung BIM & céc giai
doan thiét ké co sd, thiét ké ky thuat (TKKT), thiét ké ban vé
thi céng (TKBVTC) va thi cong. Diéu nay cho thay BIM dang
dugc ddy manh trong nganh Xay dung, Giao théng nham cai
thién quan ly du an.

Mic dé tiing dung BIM tuy thudc vao du an. Mot s6 du an
chi mai ap dung BIM & giai doan thiét ké nhu Cao t6c My An
- Cao Lanh (dang ap dung BIM giai doan TKKT) va Vanh dai 4 -
Binh Duong (ap dung BIM giai doan BCNCKT, chuan bij TKKT).

Cac du an I6n hon nhu dudng Vanh dai 3 - TP.HCM va
duéng néi cao téc Bién Hoa - Ving Tau da ap dung BIM
xuyén suét tu thiét ké dén thi cong.

KET QUA AP DUNG BIM TRONG GIAI DPOAN THIET KE

Sau mét thai gian ap dung BIM vao thuc t€, cac ndi dung
ap dung BIM tang Ién theo thai gian va chat lugng ké hoach
thuc hién BIM ngay cang chi tiét hon, dién hinh mét s6 néi
dung sau:

Lap K& hoach thuc hién BIM (BEP) bao gém cac ndi dung
nhu: Lap ké hoach thuc hién BIM va cac thu vién, biéu mau
mo6 hinh. Trinh duyét va phd bién BEP cho cac don vi lién
® Cong ty CP IDECO Viét Nam, tam.tran@jideco.com
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quan. Lua chon gidi phdp méi trudng dir liéu chung (CDE)
st dung cho du an. Thiét 1ap cau trac di liéu, hudng dan si
dung va phan quyén tai khoan trén CDE.

Xay dung mo hinh hién trang dy én: Xay dung M6 hinh
hién trang dia hinh va ha tang ky thuat tu sé liéu Point Cloud
tUr UAV két hgp vai s6 liéu khao sat truyén thong. Xay dung mé
hinh dia chat cong trinh ti di liéu khao sat dia chat. (hinh 1)

Xay dung mé hinh thiét ké, t6i uu hoa thiét ké: M6 hinh
hoéa cac hang muc cong trinh. Xay dung mé hinh téng hgp
cac hang muc, kiém tra xU ly cac xung dot, danh gia thiét ké
va t6i uu hoa thiét ké. Trich xuat ban vé va khéi lugng cac két
cdu bé téng ¢t thép hang muc chinh ti mé hinh dé dua vao
ho so thiét ké. (hinh 2)

M6 hinh m6 phéng tién d6 va chi phi du an: Lap mé hinh
mo6 phdng tién dé thi cdng téng thé tir dit liéu ho so thiét ké.
Lap mé hinh mé phdng chi phi theo tién dé téng thé cla du
an. (hinh 3)

Tuong tac truc tuyén théng qua CDE, quan ly s6 hoa di
lieu du an cac bén tham gia du an trao déi, tuong tac thong
tin théng qua méi trudng CDE. Luu trit, quan ly, sé hoa va
truy xuat théng tin du an qua CDE. (hinh 4)

Mot s6 két qua dat dugc trong giai doan thiét ké: 01-Kiém
soat chat lugng hé so thiét ké; phat hién, xt ly cac xung dot,
giao cat gilta cadc hang muc; kiém soét cac sai s6t do 16i cla
ngudi thiét ké (truyén théng); nang cao chat lugng hé so; 02-
Kiém soat khéi lugng gop phan gidam dang ké sai sot vé khai
lugng trong qua trinh tinh todn thiét k&, han ché dugc sai s6t
vé sau va giam viéc phai diéu chinh ho sa do sai khéi lugng;
03-Thuén tién trong viéc doc hiéu, kiém tra hé s, md hinh



h 1: Két qua khdo sat hién trang va
hinh dia chat.

truc quan, gép phan gidm thai gian doc hiéu hé so, dé dang
kiém tra sai sot, giGp qua trinh thdm tra, thdm dinh dé dang,
thuan Igi hon; 04-Nén tang di liéu phuc vu giai doan quan ly
thi cong, quan ly tién do, khéi lugng chit ché, xac dinh chinh
xac tién do thuc hién cdng trinh, thédng qua viéc kiém tra khéi
lugng truc quan tur moé hinh 3D, xac dinh gia tri hoan thanh
tuang ung, c6 ké hoach du tr vén phu hgp; 05-Di liéu cho
giai doan quan ly van hanh, viéc xay dung mé hinh 3D cla
cac cong trinh gop phan sé héa hé thong co sé ha tang ky
thuat va rat thuan Igi cho viéc quan ly sau nay.

Bén canh két qua dat dugc con cé nhiing han ché khi ap
dung BIM trong giai doan thiét k& nhu: 01-Su phdéi hgp gitia
thiét k& va BIM, b6 phan BIM va thiét ké déc lap nén thiéu
phéi hop, ddam chan nhau; Thiét ké lam trudc, BIM theo sau
cham tién dé du an; 02-Su théng nhat gitta mé hinh va ho
so gidy, ban vé - khéi lugng trich xuat tr mé hinh BIM khéng
dugc sir dung dan dén ton tai 2 dang ho so: Mé hinh va ho
so gidy khong khap, gidm hiéu qua céng tac ing dung BIM;
03-Trao d6i qua CDE con han ché chua dugc coi trong, st
dung céc hinh thuc trao d6i khac lam gidm hiéu qua viéc
ap dung BIM; 04-Céng tac thdm dinh hé sc trén BIM chua
dugc chu trong, quy dinh hién nay chi ting dung BIM dé hé
trg cong tac tham dinh, thiéu cac cdng cu dé tham dinh mé
hinh BIM.

KET QUA AP DUNG BIM TRONG GIAIDOAN THICONG
Mot s6 noi dung dp dung BIM trong thi cdng nhu: Thiét
lap méi trusng dir liéu chung (CDE): Thiét lap méi trudng dit
lieu chung cho du an. Dao tao, chuyén giao CDE cho céc bén

tham gia du an. Cac bén tham gia du an c6 trach nhiém trao
déi, tuong tac thong tin théng qua maéi trudng CDE.

Quan ly mat bang cong trudng: Kiém soat va quan ly mat
bang céng trudng theo thai gian théng qua CDE. (hinh 5)

M6 phong bién phap thi cong: Mé hinh két cdu phuc vu
thi cdng. Trich xuat video mé phong trinh tu thi cong cha dao.

Quan ly tién do, san lugng thi céng thuc té cdng trudng
(BIM 4D, 5D): Dé trién khai hé so, phé duyét trén CDE. Bao cao
tién dé va san lugng thi cong thuc té. Téng hop dit liéu bao
cdo tuan, bao cdo thang.

Xay dung mo6 hinh hoan céng: S6 hoa dir liéu du an, mo
hinh hoan cong. Ca s& dit liéu cho giai doan van hanh, bao tri.

Két qua dat dugc giai doan thi cong: 01-Quan ly du an
truc quan va dé dang, quan ly tién do, khoi lugng chat ché,
xac dinh chinh xac tién d6 thuc hién céng trinh, théng qua
viéc kiém tra khéi lugng truc quan tir mé hinh 3D. Xac dinh
gia tri hoan thanh tuong Ung, c6 ké hoach du tru vén phu
hgp. Quan ly chat lugng cong trinh théng qua viéc ap dung
cdng trudng sé; 02-Véi CDE cho phép chia sé, phéi hop thong
tin mét cach kip thai va chinh xac gilra tat ca cac thanh vién
tham gia, quan ly va s&t dung mé hinh. Nhiing cham tré do
cac 16i, thi€u cham bao cao hién truding va céng trinh. Quan
ly trach nhiém cho cé nhan hay don vj thuc hién, theo doi
viéc cap nhat sura 16i.

Nhing han ché giai doan thi cong: 01-Thi€u hanh lang
phap ly chi tiét, hé so gidy, hé so dién ti cling tén tai song
song khong phat huy hét hiéu qua cuda viéc ap dung BIM;
02-Nhan su trién khai chua dugc dao tao bai ban, may moc
chua dadm béo, nhan su nha thau chua dugc dao tao bai ban,
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Bang 1: Théng ké cac du an tiéu biéu c6 ap dung BIM

STT |Ténduan Gidi thiéu so bé
1 Nut giao théng An | Dia diém: Giao gilta cao téc TP.HCM - Long Thanh - Dau Gidy va dudng Mai Chi Tho.
Pha - Loai, cap cong trinh: Cong trinh giao théng, cap 1.
- Téng muc dau tu: ~ 3.409 ty dong.
- Da trién khai ap dung BIM & giai doan TKBVTC, dang trién khai ap dung BIM giai doan thi cong.
2 Pudng néi Tran | - Diém dau: Cong vién Hoang Van Thuy; diém cudi: Giao Cong Hoa - Trudng Chinh
Qudc Hoan - Loai, cap cong trinh: Cong trinh giao théng, cap 2.
- Chiéu dai tuyén: 4.031 km.
- Téng muc dau tu: ~ 4.848 ty déng.
- D4 trién khai 4p dung BIM & giai doan TKBVTC, dang trién khai ap dung BIM giai doan thi cong.
3 Pudng vanh dai 3 - | - Doan TP Thi Buc: tir cau Nhon Trach dén ndt giao Tan Van (khoang 13,78 km).
TP.HCM -Doan Cu Chi, H6c Mén, Binh Chénh: tir cau Binh G&i dén cau Kénh Thay Thuéc (khoang 33,3 km).
- Loai, cap cong trinh: Cong trinh giao thong, cap 1
- Téng muc dau tu: ~75.378 ty dong.
- Da 4p dung BIM & budc TKKT va BVTC, dang ti€n hanh ap dung BIM & budc thi cong.
4 Rach Xuyén Tam | - Diém dau: Rach Thi Nghe; diém cudi: séng Vam Thuat.
- Chiéu dai tuyén L= 8,8 km.
- Loai, cap cong trinh: Ha tang ky thuat, cap 1
- Téng muc dau tu: ~17.230 ty dong.
- Dang ap dung BIM & budc TKBVTC va thi cong.
5 Pudng néi cao toc | - Diém dau: Ti€p ndi du an TP3 cao téc Bién Hoa - Viing Tau; Diém cudi: Nut giao QL51B, C
Bién Hoa - Ving [ - Chiéu dai tuyén L= 15,7 km.
Tau - Loai, cdp cong trinh: Cong trinh giao théng, cap dac biét
- Da 4p dung BIM budc TKKT, dang ap dung BIM & budc TKBVTC va thi cong.
6 Cao t6c May An - | - Diém dau: Tuyén N2; Diém cudi: Nut giao An Binh (d4u cdu Cao Lanh).
Cao Lanh - Chiéu dai tuyén L= 26,56 km.
- Loai, cap cong trinh: Cong trinh giao thong, cap |.
- bang ap dung BIM giai doan TKKT.
7 Vanh dai 4 - Binh | - Diém dau: Dau cau Thu Bién; Diém cudi: Dau cdu Pha Thuan.
Duong - Chiéu dai tuyén L= 47,45 km.
- Loai, cap cong trinh: Céng trinh giao théng, cap I.
-Da 4p dung BIM giai doan BCNCKT, chuén bi trién khai ap dung BIM giai doan TKKT.

Hinh 2: Tong hop mé hinh thiét ké két hop hién trang xung
quanh.

thi€u may moc c6 cau hinh phu hgp ap dung khé khan, mién
cudng; 03-Thiéu su phéi hap, trao déi trén CDE, trao déi qua
CDE chua dugc coi trong, st dung cac hinh thiic trao déi khac
lam giam hiéu qua viéc ap dung BIM.

Hinh 3: Qudn 1y tién dj va chi phi d dn trén CDE.

THAO LUAN VA BE XUAT

Tu van BIM va tu van thiét ké: Nén giao cho cing mét nha
thau thuc hién. Trong trudng hagp lién danh, can dam bao su
phéi hgp chat ché gitia cac bén.
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Hinh 4: Vi du twong tdac giita cac bén tham gia dy dn trén
CDE.

Hinh 5: Quan Iy mdt bang céng trieong trén CDE.

Hinh 6: M6 phong két cau phu tro thi cong.
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Hinh 7: Bdo cao cong viéc tw dong trén CDE.

Xay dung quy dinh lién quan dén BIM: C4c co quan cd
tham quyén can ban hanh cac quy chudn, tiéu chuén va
quy dinh cu thé dé 4p dung BIM, bao gém: (1) Muc tiéu va
noi dung: Quy dinh ré rang ndi dung ap dung BIM phtu hgp

véi ting giai doan ctia du an; (2) Chi phi: Tang dinh muc chi
phi cho viéc ap dung BIM va cu thé hoa chi phi nay theo
ting giai doan va ting chi thé tham gia du an; (3) Ching
chi va nang luc: Ban hanh hudng dan chi tiét dé xac dinh
nang luc 4p dung BIM cla t6 chic va ca nhan; (4) Céng tac
thdm dinh: Hudng dan cu thé han vé quy trinh tham tra,
thdm dinh mé hinh BIM. Péng thdi, hop phap héa hé so
dién t trong nganh xay dung, hudng dén loai bé hoan
toan ho sa giay.

DPao tao va nang cao nhan thuc: Cac co quan c6 tham
quyén can lap ké hoach va khung chuong trinh dao tao
nham nang cao nhan thic vé BIM cho cac cha thé lién quan.

Khuyén khich phat trién cong nghé néi dia: Can xay
dung co ché thac ddy nghién cGu va phat trién cac san
pham c6ng nghé trong nudc, phu hop véi cac quy dinh
hién hanh, gidm gia thanh san pham va ddm bdo an toan
di liéu quéc gia.
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D6 thi sinh thai va tiém nang phat trién tai

Viét Nam

> TS.KTS NGUYEN THI DIEU HUONG®, TS LE XUAN HUNG', TS PO TRAN TN’

M6 hinh “d6 thij sinh thai” dua ra nhiéu dé xudt tiép can theo cach giam thiéu nhdng
tac dong tieu cuc cua hoat dong xay dung do thi déi vai tu nhien, khéng chi tao nén
sy phat trién can bang, su dung hiéu qua nang lugng ma con bao dam xay dung mot
moi truong séng lanh manh bén viing & ca 3 khia canh méi trudng - kinh té - xa hoi.

rong b&i canh téc d6 d6 thi hda, sutang truéng nhanh

chéng dan s6 dé thi, kém theo nhiing anh huéng tiéu

cuc bai cdng nghiép va 6 nhiém moi trudng dan dén

bién déi khi hau cling nhiéu rui ro thién tai. Viéc tim
ki€m mé hinh d6 thi phu hgp, van hanh hiéu qua, bén viing
la méi quan tam chung clia cdng doéng, cac nha nghién cuu,
lanh dao va nha hoach dinh chinh sach. M6 hinh “d6 thi sinh
thai” dua ra nhiéu dé xuat ti€p can theo cach gidm thiéu
nhiing tac dong tiéu cuc clia hoat dong xay dung d6 thi doi
V@i tu nhién, khéng chi tao nén su phat trién can bang, st
dung hiéu qua nang lugng ma con bao dam xay dung mot
méi trudng s6ng lanh manh bén viing & ca 3 khia canh moi
trudng - kinh té - xa hoi.

NGUON GOC RA P31 VA TRAO LUU PO THI SINH
THAI

D6 thi sinh thai dugc coi la mot trong nhiing chia khéa co
ban hudng téi muc tiéu mot xa héi st dung hiéu qua nang
lugng (han ché hodc khéng st dung nhién liéu héa thach; it
carbon), mét chinh sach d6 thi bén virng than thién vsi moi
trudng, dua trén triét ly “xay dung lai thanh phé trong su can
bang vai tu nhién”. Néi rong hon, d6 thi sinh thai nhan manh
dén cdu truc va chic ndng c6 kha nang phuc hoi, ty duy tri
cGa moi trudng tu nhién va hé sinh thai. N6 cung cap mot
méi trudng lanh manh cho con ngudi ma khong tiéu tén
nhiéu tai nguyén tai tao hon nhirng gi no thay thé. [1]

DPén khoang thé ky 19, do &nh hudng va su bung né manh
mé, dot ngdt clia Cudc cach mang Cong nghiép, cac do thi

(*) Khoa Quy hoach Dé thi va Néng thon, Truong Pai hoc Kién tric
Ha Ngi
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bat dau ma rdng pham vi, phét trién vdi téc dd nhanh chéng
thi€u su kiém soat kéo theo nhiéu hau qua tiéu cuc déi vai
moi trudng, chat lugng séng dé thi. Thai di€ém nay, chl céc
nha may dét I&n va cac nha may sat thép bat dau lo lang va
quan tam dén stic khoe clia luc lugng lao dong (tinh trang lao
doéng vang mat, 6m dau do diéu kién séng khéng dam bao',
gay anh hudng dén nang suat lao déng). Van dé dat ra la lam
thé nao dé cai thién va gidi quyét van dé. Lam thé nao dé moi
trudng lanh manh hon, cac khu nha & t6t hon cung khong
gian xanh dugc cai thién. Bat nguén tir do, nhiéu y tudng ra
dai, vi du: mé hinh thanh phé vudn ctia Ebenezer Howard -
dugc dé xuat trong cudn “Tomorrow: a Peaceful Path to Real
Reform" (1898); sau do6 dugc tai ban vao nam 1902 véi tén mdi
la "Garden Cities of Tomorrow”, don vi & C.Perry, thanh phé
tuyén tinh cla Arturo Soria Y Mata... C6 thé néi nhitng quan
diém, mé hinh hoc thuyét nay chinh 1a né luc dem lai nhiing
cach thiic dé cac dé thi dang tang trudng nhanh trd nén hai
hoa hon vai hé sinh thai cta cac khu vuc xung quanh, déng
thdi cai thién dugc cac diéu kién xa hoi. Tiép budc phat trién,
nhiing nam dau thé ky 20, c6 thém nhiéu y tudng sang tao c6
gia tri va ¢6 nhitng &nh hudng khong nhé thac ddy su ra doi
cla trao luu “d6 thi sinh thai”. (bang 1).

Tuy nhién, thuat ngir “thanh phd sinh thai” thuc su xuat
hién va dugc cong bé cong khai lan dau tién nam 1987 béi
Richard Register’ trong cuén “Ecocity Berkeley: Building
Cities for a Healthy Future". La nguci tién phong cho phong
trao “sinh thai d6 thi - Urban ecology”- Ecocity*, 6ng thanh
lap Khoa D6 thi sinh thai & Berkeley - My vao nam 1975, va
da t6 chic mét s hoi thdo dia phuong dé bién déi Berkeley
thanh mét do thi sinh thai. Nhém sinh thai hoc d6 thi sau nay
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dugc chuyén thanh Ecocity Builders, mét t6 chuc phi chinh
phl gén trach nhiém méi trudng véi phat trién d6 thi thong
qua gido duc cdng déng va tu van véi cac chinh phi va cac
nha quy hoach. (hinh 1)

Nam 1990, nhiing gi do Register va The Ecocity Builders
khéi xuéng da trg thanh moét thanh phan quan trong cua
phong trao Ecocity; Ecocity World Summit®>, H6i nghi toan
cau tién phong va kéo dai nhat ban vé van dé sinh thai dé
thi va cac thanh phé bén virng [7]. Pugc t6 chuc lan dau tién
tai Berkeley, My vGi tén goi Hoi thao D6 thi sinh thai quéc té,
thu hat hon 700 ngusi tham du tir khap thé gidi, thao luan
vé cac van dé dé thi cung cac dé xuat hudng téi muc tiéu
dinh hinh cac dé thi dya trén nguyén t3c sinh thai [8]. K& tu
nam 1990, héi nghi da trd thanh mot trong nhiing dién dan
quan trong nhat vé phat trién bén viing. Cac nguyén tic clia
phong trao Ecocity kha don gian: moi ngudi cé thé séng, lam
viéc, mua sdm tai cac clra hang, vui choi trong mot khoang
cach gan va giao théng la thi ma ngudi dan can st dung khi
ho dang & ché ma ho khong mudn 8. Lua chon giao théng
dau tién trong Ecocity phai la di b, xe dap la th( hai, thi ba
la phuong tién giao théong cdng cdng, va cudi cing mai dén
cac xe 6 6 [9]. Hay noi mét cach dan gian, nguyén ly cét 16i
ma phong trao Ecocity hudng t&i dé la xay dung thanh phé
cho con nguai chi khéng phai danh cho 6 t6 [10].

Nam 1996: Hoi nghi thugng dinh cla Lién hiép quéc té
chic Hop tac va Phat trién kinh té thé gidi chinh thic ban
hanh mét chuong trinh c6 tén la “Thanh phé sinh thai”
(Ecological City), trong dé dé cap dén khai niém “Thanh pho
sinh thai”- véGi cac tiéu chi cu thé nhdm téi viéc nang cao diéu
kién va chat lugng séng cho céc cu dan do thi. C6 thé ndi, lan

s6ng quan tam dén cac thanh pha sinh thai da gidp cho khai
niém “Ecocity” tién trién va chin mudi.

Thuat ng( “d6 thi sinh thai” cho dén nay chu yéu dugc su
dung véi cac phong trao nham hién thuc hoa cac giadi phap
d6 thi mai, nhat quan nhiing lua chon thay thé cho su phat
trién hién tai. Ngay nay, do thi sinh thai ngay cang phdé bién
va cé nhiéu khai niém va dinh nghia theo nhiéu cach ti€p can
khac nhau.

Khdi niém dé thi sinh thdi theo cdc té chirc quéc té

« T6 chiic Y té Thé gi6i (WHO): D6 thi sinh thai 1a d6 thi ma
trong qua trinh tén tai va phat trién cda né khéng lam can
kiét nguon tai nguyén thién nhién, khong lam suy thoai méi
trudng, khong gay tac déong xau dén suc khoe cong déng va
tao diéu kién thuan tién cho moi ngudi séng, sinh hoat va
lam viéc trong d6 thi.

«Ngdn hang Thé gi6i (World Bank): D6 thi sinh thai la dé thi
dam bao su phat trién bén viing vé méi trudng va bén viing
vé kinh t€, nham nang cao chat lugng séng cho ngudi dan dé
thi, tién t&i xay dung mot xa hoi bén virng vé van hoa”. [11]

« T6 chuc Sinh thdi @6 thi Uc: Mot thanh phé sinh thai la
thanh phé dam bao su can bang vdi thién nhién, hay cu thé
hon la su dinh cu cho phép cac cu dan cé diéu kién chat
lugng cudc séng tét nhung chi st dung téi thiéu cac ngudn
tai nguyén thién nhién. [12]

« T6 chuc phi lgi nhudn Urban Ecology (2012), dinh nghia
thanh phé sinh thai 1a nai dinh cu clia con ngudi, nai c6 thé
dem lai cudc séng chat lugng t6t cho cu dan ma chi sir dung
t6i thiéu tai nguyén thién nhién. [2]

« Theo Ecocity Builders va nhém c8 vén tiéu chudn Thanh
phé sinh thdi quéc té€ (2010): D6 thi sinh thai 1a noi dinh cu cha
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Bang 1. M6t s8 y tudng, quan diém quy hoach dé thi lién quan t&i van dé sinh thai, méi trudng trong giai doan cudi thé ky
XIX - thé ky XX.

TT [ Nam

Quan diém

No6i dung

1 1867

Ly thuyét chung
vé d6 thi hoa -
lldefonso Cerda

Giao théng cong cong, st dung dat hén hgp va su hién dién cda tu nhién nhu nhing yéu
t6 co ban clia mang lugi d6 thi hinh hoc. Ly thuyét nay dugc ap dung mét phan trong quy
hoach mé& rong TP Barcelona.

2 1882

Thanh phé tuyén
tinh - Arturo Soria
Y Manta

Phat trién dé thi tuyén tinh réng rai nhu mot cau tric thich hgp danh cho tau dién hay
duding sat, cho phép thanh phé va néng thén gan nhau; M6 hinh dugc dp dung 1 phan
trong “Chién lugc 5 ngén tay” (Finger Plan)? Copenhagen vao nam 1947.

3 1898

Thanh phé vuén -
Ebenezer Howard

Khéng gian xanh dugc tich hgp vao cac khu dinh cu c6 mat do trung binh va quy mé han
ché (6 thanh phd vé tinh quy mé dan s6 32.000 dan~400ha), c6 thé tiép can cac khdng gian
xanh xung quanh (két hgp Igi thé cla cdu tric do thi va ndng thon) két néi cac dé thi vé tinh
nay thanh mét khu vuc phat trién dé thi da trung tdm bang cac tuyén dudng sat. Ly thuyét
nay da dua ra cach tiép can sinh thai déi véi quy hoach dé thi va khang dinh sé dua thién
nhién tra lai cac thanh phé bang vanh dai xanh.

4 1915

Thanh phé hiu co
- Patrick Geddes
va Lewis Mumford

Quan diém con ngudi va dé thi nhu nhitng sinh vat séng dang phat trién, 1a mét phan cla
hé sinh thai, tdc ddong vao méi trudng dong thai chiu tdc dong tir moéi trudng séng do.
Geddes cho rdng su phat trién clia thanh phd va lang mac can dugc xay dung dua trén su
am hiéu vé thién nhién va diéu kién hién hiru. D& xuat phat trién d6 thi thanh nhing thi
tran c6 quy mo dan sé via phai, than thién véi con ngudi va phan tan trong mot ving dé
thi thay vi tap trung vao nhiing thanh phd khéng 16 va cho phép thién nhién xen vao gilra
nhing thanh phé dé nhu nhiing vanh dai xanh. [4]

5 1923

Ly ludn don vi & -
Clarence Perry

Ly luan phét trién thanh phé theo don vi, dua vao méi quan hé ca ban clia cdng dong. Mo
hinh don vi 8 bao gém 5.000 - 9.000, ddm béo ¢6 1 trudng ti€u hoc 1.000-1.200 hoc sinh,
ti€p can khéng qua va dam (~400m), dac biét 10% dién tich danh cho cay xanh, khu vui choi
va giao luu cdng dong. [5]

6 1969

Thiét ké vai thién
nhién - lan L. Mc
Harg

Phuong phép thiét ké nhiéu 16p trén quy mé viing, phuang phap nay téng hop mét cach
khéo léo gilta quy hoach va bao tén hé thién nhién nham chiing minh cach tiép can sinh
thai déi vai quy hoach canh quan va thiét ké dé thi c6 thé gitp con ngudi dinh cu tét hon.
[6]

Bang 2. Thong ké cac do thi sinh thai trén thé gidi [14]

Chau A& Uc ChauAu Trung Déng & Chau Phi Chau My Téng cong
Phat trién méi | 15 2 4 6 27
Pothimaérong |17 45 4 6 72
Caitao 37 23 2 13 75
Téng cong 69 70 10 25 174

con ngudi dugc moé hinh héa dua trén cdu trdc, chiic nang ¢
kha nang phuc hoi, tu duy tri cGa hé sinh thai tu nhién. D6 thi
sinh thai mang lai cuéc séng lanh manh cho céng déng ma
khong tiéu tén nhiéu tai nguyén tai tao hon micné taora. [7]

Quan diém cua cdc nha nghién ciu

« Richard Register: Mot hé théng méi trudng dé thi trong
do dau vao (tai nguyén) va dau ra (chat thai) phai dugc giam
thiéu [13]. Hay “Thanh phé sinh thai bén viing” 1a cac dé thi
mat dé thap, dan trai, dugc chuyén d&i thanh mang lugi cac
khu dan cu d6 thi mat dé cao hoac trung binh c6 quy moé gidi
han dugc phan cach béi cac khong gian xanh. Hau hét moi
ngudi sinh séng va lam viéc trong pham vi khoang cach di
b6 va di xe dap.

« David Engwwicht®: D6 thi sinh thai la nai con nguai cé
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thé di chuyén bang cach di b, di xe dap va sit dung giao
théng cdng cdng, nai téi da hoa trao d8i va gidm thiéu viéc
di lai. [8]

* GS.TS D6 HGu?: B thi sinh thai la d6 thi dam bao su phat
trién can bang véi thién nhién, bén viing véi méi trudng, bén
viing vé kinh té, xa hoi, co ban luu gilr dugc cac gia tri cét 16i
vé van héa, lich st ctia khu vuc.

Tom lai c6 thé hiéu d6 thi sinh thai dé cap dén van dé chat
lugng moi trudng clia d6 thi vai cac tiéu chi rat cu thé nham
nang cao diéu kién va chat lugng séng cho cac cu dan dé
thi nhdm huéng téi phat trién bén viing. Dong thai dé xay
dung, phét trién mot dé thi sinh thai khéng chi don gian Ia
tao ra mét khuén mau, mot mé hinh ma no phai la két qua
clia mét qua trinh xa hoi co su tham gia ciia nhiéu bén lién
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quan, trong d6 yéu td cong dong ciing la 1 trong nhiing yéu
t6 quan trong. Ngay nay, md& réng khai niém dé thi sinh thai,
khai niém do thi sinh thai thong minh (Eco smart city), d6
thi xanh (Green city), d6 thi tang truéng xanh (Urban green
growth), dé thi phat trién bén viing (Sustainable city), Eco2
city cling da dugc dé xuat, nhung tuu chung lai van la lam thé
nao dé gidi quyét cac van dé clia dé thi, cung cap cho cong
déng chat lugng séng tét hon...

NGUYEN TAC VA PIEU KIEN HINH THANH DO THI
SINH THAI

Quy hoach @6 thi sinh thai véi muc dich gitup xay dung
mot cudc séng dé thilanh manh, trong dé nguyén tac ¢ ban
la lam cho méi trudng séng clia d6 thi hai hoa vai thién nhién
V@i viéc dinh hudng phét trién d6 thi theo huéng giam thiéu
st dung dat, nang lugng. Diéu kién hinh thanh cac d6 thi sinh
thai cling nhu cach tiép can déu phai dugc xay dung va phat
trién phu hgp vdi ting quéc gia, khu vuc. Tuy nhién van can
tuan thu nhiing nguyén tac [8]:

«Diéu chinh lai cac uu tién st dung dat dé tao ra cac cong
déng hén hop nhé gon, da dang, xanh, an toan, dé chiu, gan
cac nut giao thdng va phuong tién van tai khac;

« Piéu chinh lai giao théng d€ uu tién cho di bd, xe dap, xe
dién, phuong tién cong cdng, va nhan manh “ti€p can gan”;

« Khéi phuc lai moi trudng doé thi bi xam hai, dac biét la
lach, dudng bd bién, viing gidp ranh va viing dat ngap nudc;

- Tao nha & khang trang, gia ca phai chang, an toan, thuan
tién, kinh t&€ va cho moi thanh phan xa hoi;

- Bdo dam céng bang xa hoi va tao ra co héi cho phu ni
va nguadi tan tat;

« H6 trg ndng nghiép dia phuong, cac du an phu xanh d6
thi va lam vuén cong dong;

- Thuc ddy téi ché, sang tao cong nghé phu hgp va bao
tén tai nguyén trong khi gidm thi€éu & nhiém va chat thai
nguy hai;

« Lam viéc véi cac doanh nghiép dé hé trg hoat dong kinh
té sinh thai trong khi ngan chidn 6 nhiém, chat thai, va viéc sir
dung va san xuat vat liéu nguy hai;

- Thuc ddy 16i s6ng don gian tu nguyén va khong khuyén
khich tiéu thu qua muc cla cai vat chat;

- Nang cao nhan thuc vé méi trudng dia phuong va viung
sinh thai théng qua cac nha hoat dong va cac du an gido duc
gua d6 nang cao nhan thic ctia cdng ching vé cac van dé
sinh thai bén viing.

- Hodc theo Té6 chuiic Y t&€ Thé gidi WHO, nguyén tic quy
hoach dé thij sinh thai can dam bao:

« Xam pham it nhat dé€n maéi trudng tu nhién;

- Da dang hoa nhiéu nhat viéc s dung dat, chic nang do6
thi va cac hoat dong khac clia con ngudi;

« Trong diéu kién c6 thé, ¢ gili cho hé théng dé thi dugc
khép kin va tu can bang. Nghién cuu, xac dinh cho dé thi cac
khu vuc sinh hoc (bioregion) hon la 1an chi€ém cac viung ven
dé dé ma rong dé thi;

« Gilr cho su phat trién dan s6 dé thi va tiém nang clia moi
trudng dugc can bang moét cach toi vu.

- Bén canh nhiing nguyén tic, dé xay dung mot dé thi
sinh thai can phai dap ting cac tiéu chi nhu:

- Co cdu dé thi (sir dung dat hiéu qua, bao vé méi truéng
ty nhién, da dang sinh hoc...),

+ Giao thong d6 thi (uu tién di bd, xe dap, phuong tién
céng cdng, gidm thiéu phuong tién ca nhan), nang lugng (st
dung nang lugng tai tao, bao ton nang luong...),

«Kinh t€, xa hoi (dap ting t6t nhat cac yéu cau vé kién tric
va thiét k& ché & va sinh hoat cho nguai dan, dam bao vé giao
duc vaviéclam..)

Trén thé gidi rat nhiéu nudc da xay dung thanh céng
d6 thi sinh thai nhu Canada, Pan Mach, Brazil, Trung Quéc,
Nhat Bén, Singapore, Thuy Dién, Nam Phi... Theo nghién ctiu
théng ké toan cau cla dai hoc Westminster, c6 174 du an dé
thi sinh thai trén thé gigi dang dugc thuc thi. Trong d6 c6
cac dé thi sinh thai dugc phat trién mdi, d6 thi sinh thai dugc
hinh thanh do m& réng dé thi; dé thi sinh thai do phat trién
cai tao. (bang 2)

TIEM NANG, PIEU KIEN VA TINH HINH PHAT TRIEN
DO THI SINH THAI TAI VIET NAM

Tai Viét Nam, van dé ma céac dé thi dang gap phai dé la
mat do xay dung cao, ty 1é bé téng hda I6n, khdng gian cong
cdng bi lan chiém, khéng gian cay xanh mat nuéc dang dan
bi thu hep. Khai niém d6 thi sinh thai da dugc ban luan kha
nhiéu, tuy nhién méi chi ditng & muc d6 ly thuyét, ciing nhu
cac khu d6 thj sinh thai Viét Nam hién nay thuc chat chila gan
mac “sinh thai” hay phét trién theo hudng “sinh thai”, cum tu
“sinh thai” chd yéu dugc dung la muc tiéu dinh huéng trong
cac dé an quy hoach. Cu thé:

« Trong Quy hoach chung xay dung Tha d6 Ha Noi dén
nam 2030, tam nhin dén nam 2050, nhiing thi tran huyén ly
phia Tay Ha Noi nhu Phuc Tho (huyén Phuc Tho), Quéc Oai
(huyén Quéc Oai) va Chuc Son (huyén Chuang My) déu dugc
quy hoach phat trién trg thanh thi tran sinh thai mat dé thap
dua trén nang cap tu cac thi tran hién hitu. Hau hét cac thi
tran nay nam trong vi tri két ndi vai cac do thi vé tinh ctia Ha
N&i, d6ng thai nam trong ranh gidi hanh lang xanh gitta séng
Day va sdng Tich, mot khu vuc kiém soat phat trién.

- Phat trién @6 thi sinh thai tai TR.HCM duoc cac chuyén
gia cho rang rat can thiét, nhat la trong diéu kién dan sé phat
trién qua nhanh, mat dé xay dung cao, chat lugng séng clia
ngudi dan bi suy giam. Trong d6, nhiing dia phuong cé diéu
kién phat trién dé thi sinh thai khéng chi huyén Can Gid ma
cac huyén Cu Chi, Héc Moén.

« Theo diéu chinh quy hoach chung ctia TP Da Nang dén
nam 2030, mé hinh va cau trdc phat trién khong gian Da
Nang dugc gan véi cadnh quan dac trung theo 3 ving d6 thi,
gém vung ven mat nudc, vung 16i xanh, ving sudn déi va 1
vung sinh thai, gém khu vuc riing, nui, d6i phia Tay va phia
Bac, khu du lich quéc gia Son Tra va huyén Hoang Sa, cac
s6ng va hé cung vai dudng bd bién trong ving sinh thai.
Trong d6, vung sinh thai bao gdom 3 khu vuc: khu vuc riing,
nui va déi phia Tay, tir day nai Bach Ma - Hai Van qua cac xa
Hoa Bac, Hoa Lién nai lién day nui Ba Na qua cac xa Hoa Ninh,
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M6 hinh dé thi tuyén tinh ciia Arturo Soria Y Manta

5-Tog L

“Metro

Quy hoach Copenhagen véi chién lwoc 5 ngon tay

Hoa Phu dén Hoa Khuong; cac khu vuc nay la yéu t6 quyét
dinh chinh cho ranh gi6i d6 thi héa ctia Da Nang va ciing la
tiém nang phat trién du lich, bdo tén hé sinh hoc da dang va
thuc ddy phat trién bén viing, tién tsi mot thanh phé dang
s6ng, thanh phd sinh thai.

« Ngay 24/01/2019, B6 Chinh tri ky ban hanh Nghi quyét
s6 45-NQ/TW vé xay dung va phat trién TP Hai Phong dén
nam 2030, tam nhin dé€n nam 2045 véi muc tiéu chung la: Xay
dung va phét trién dé thi Hai Phong la d6 thi cdng bién van
minh, hién dai, la d6 thi trung tdm cap qudc gia, thanh phé
kinh t&, thanh phé sinh thai. Trén co s& Nghi quyét clia Bo
Chinh tri va Chinh phu, TP Hai Phong da tién hanh xay dung
cac chuong trinh hanh dong va tién hanh 1ap quy hoach
chung phu hgp.

Mot s6 khu d6 thi sinh thai nhu Khu dé thi sinh thai
EcoPark dugc cho la “khu d6 thi sinh thai co quy mé I16n nhat
mién Bac” vdi dién tich cdy xanh hé nudc 1én t6i 110ha chiém
gan 22%, du an Khu dé thi sinh thai nghi duéng khoang
nong cao cap HO Kha - xa Quy Hoa, huyén Lac San téng vén
du kién 2.600 ty déng, véi dién tich s dung dat 85.22ha,
trong d6 cay xanh mat nudc chiém 28.76ha, du an khu d6
thi sinh thai, thuong mai du lich tai xa Thanh Phu, huyén Bén
Luic - Long An... con rat nhiéu cac du an mang tén “sinh thai”
khac & Viét Nam, thé hién su quan tdam khdéng nhd cda nha
nudc vé xu hudng phat trién nay. Bén canh dé, tiém nang vé
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Mb hinh thanh phé
vieon cua E.Howard

Mo hinh don vi o C.Perry

Hinh 1. Mt s6 mé hinh hoc thuyét vé quy hoach do thi hién
dai thé ky 19 - thé ky 20.

dia hinh khi hau, tai nguyén thién nhién, cung véi xu huéng
két néi, hoi nhap, hoc tap kinh nghiém ti nuGc ngoai cling la
mot trong nhiing co sG tién dé cho diéu kién phat trién dé thi
sinh thai & nudc ta. Tuy nhién, viéc can lam dé la can mot hé
théng van ban quy pham phap luat déng bé va théng nhat,
lien thong gilia cac linh vuc nham tao ra mot hanh lang phap
ly day du, phu hop. Bsi dén nay, ching ta chua hé cé mét
tiéu chi cu thé, hay mot van ban chinh théng dinh nghia khai
niém “dé thi sinh thai”,

Vi vay dé khac phuc va phat trién cac dé thj sinh thai theo
hudng bén virng can cé6 mot su két hgp chién luge va hai hoa
gitta méi truding, kinh té€ chinh tri, van héa xa hoi nham gidap
nang cao chat lugng cudc séng va duy tri hé sinh thai. Trong
d6 can quan tam dén cac van dé:

(i) Phan b6 quy dat va st dung dat hgp ly dam bao tuan
tha theo quy hoach

(ii) Quy m6 dan sé va phat trién kinh t€ - xa hoi clia dé
thi dugc gilr @ muic phu hgp véi kha nang “chiu tai” cdia moi
truong va tai nguyén thién nhién.

(iii) Thiét két d6 thi dam bao tié€t kiém nang luong, strdung
nang lugng tai tao va tai s dung nguyén liéu mét cach hiéu
qua (thiét ké cong trinh than thién méi trudng, hai hoa vai
moi trudng ty nhién, ap dung cdng nghé sach, st dung cac
vat liéu xay dung sinh hoc. S0 dung cac nguén thién nhién cé
thé tai tao dugc (mat trdi, gid), gidm tiéu thu nang luong...).
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(iv) Khuyén khich phuong tién giao théng than thién méi
trudng, tang cudng giao thong céng cong (hiéu qua va chi
phi thap).

(v) Xay dung “ban dé sinh thai” xac dinh nhirng khu vuc
nhay cam va&i méi trudng, cing hé théng giam sat, théng tin
moi trudng thudng xuyén dé diéu chinh kip thai.

(vi) Thay d&i nhan thuc va cach séng db thi (tang cudng
nhan thiic cdng déng, gitp moi ngudi hiéu biét vé tu nhién,
trach nhiém véi méi trudng ti dé gidp thay déi thoi quen
tiéu dung, khuyén khich dong gop clia céng déng trong viéc
duy tri chat lugng méi trudng dé thi, thay déi cach san xuat
theo hudng san xuat xanh dé cac dong vat chat, nguyén liéu,
nang lugng dugc dién ra trong chu trinh khép kin).

(vii) Khuyén khich, tang cudng hgp tac quéc té, gitia cac
vung trong quéc gia, gitta cac khu vuc trong thanh phé, gitra
cac cong déng dé chia sé kinh nghiém, bai hoc.

KET LUAN

Xay dung cac d6 thi sinh thai la nhu cau tat yéu vé viéc
nang cao chat lugng khong gian & moi trudng séng theo
tiéu chi séng xanh, khéde manh va phét trién bén ving. Tuy
nhién, moét d6 thi sinh thai khéng phai ty nhién khai sinh
ma co, trai lai n6 phai chiu rat nhiéu rang budc nghiém ngat
trong qua trinh van hanh, dé duy tri va dat dugc muc tiéu
sinh thai. D6 la nhitng bién phap phéi hgp lién nganh nhu
tang cudng kha nang ti€p can théng tin, nang cao nhan thic
cdng dong, ap dung cdng nghé sach, st dung cac vat liéu xay
dung sinh hoc, st dung cac ngudn thién nhién cé thé tai tao
dugc (mat troi, gio), gidm tiéu thu nang lugng, tranh lang phi
va tai sinh phé thai.

Hién nay, trong hé théng van ban phap luat Viét Nam
chua quy dinh khai niém vé dé thi sinh thai cling nhu cac tiéu
chi cu thé khi xem xét danh gia dé thi cé phai la dé thi sinh
thai hay khong. Mac du thoi gian gan day, dé thi sinh thai
da nhan dugc khong it su quan tam tu Nha nudc, cac Ban,
Nganh, cac nha chuyén mén va cong déng, nham xay dung
mot chién lugc phat trién d6 thi bén viing phu hgp véi diéu
kién thuc tién tai Viéet Nam. Tuy nhién van can cé su né luc
hon nira (b6 sung cac quy dinh phap luat, cac co ché chinh
sach...), mot cach chinh théng, dé dé thi sinh thai khédng con
la m6 hinh ly thuyét.
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! Cdc khu nha & cho céng nhan thwong la cdc khu 6 chudt, dige xay
deﬁngnlmnh—n—h&@%ﬁenga}#sa{—eem#eac khu viee san xudt dan dén
diéu kién séng thap, vé sinh méi tru"ong khong dam bao. Day ciing
la mot trong nhitng nguyén nhan dan dén bénh dich ta hoanh hanh
vao thoi ky nay.

2 “Finger Plan” ciia Copenhagen dwoc phat trién vio nam 1947 - la
ké hoach phat trién dé thi tdp trung vdo cdc tuyén dwong sdt do thi
va khéng gian xanh & giita. Thanh phé da thay déi mé hinh dé thi
phit hop véi hinh thire giao théng cong cong (chii yéu la dwong sdt) vi
nguyén nhan khan hiém dat dai, bdo ton cdc khéng gian mé bén canh
viée khuyén khich phat trién dé thi va giao théng bén viing.

3 Nguwoi sang ldp Urban Ecology (1975), cuwu chi tich cua Ecocity
Builders (1992 - 2014), la mét trong nhitng nha Iy thuyét va tic gia
ciia cdc nghién ciku vé thiét ké va quy hoach dé thi sinh thdi, véi mét
$6 tdc pham néi bdt, thanh phé sinh thai Berkeley: Xdy ding thanh
phé cho mét twong lai lanh manh (1987), “Xdy dwng thanh phé cdan
bang voi tw nhién” (2002).

476 chite phi lgi nhudn thanh lgp ndam 1975 & Berkeley, CA, nham
muc dich “xdy dwng lai cdc thanh phé cdn bang véi tw nhién”.

5 Héi nghi thirong dinh Thé gici vé D6 thi sinh thdi dwoc t6 chike 2
nam mot lén trén 5 Chéu luc khac nhau; Adelaide, Uc (1992); Yoff,
Sénégal (1996); Curitiba, Braxin (2000); Tham Quyén, Trung Quéc
(2002); Bangalore, An DB§ (2006); San Francisco, Hoa Ky (2008);
Istanbul, Thé Nhi Ky (2009); Montréal, Canada (2011); Nantes, Phap
(2013); Abu Dhabi, UAE (2015), Melbourne, Uc (2017); Vancouver,
Canada (2019); va Rotterdam, Ha Lan (2021), London (2023).

5 Mgt nha hoat dong céng dong nguweoi Uc- nguedi d xudt ban cuon
“Huwéng t6i mét thanh phé sinh thdi” nam 1992.

7 Phé chu tich Hoi Quy hoach phat trién do thi Viét Nam.
Shttps.//www.hoabinh.gov.vn/tin-chi-tiet/-/bai-viet/chap-thuan-thuc-
hien-du-an-khu-o-thi-sinh-thai-nghi-duong-khoang-nong- cao-cap-
ho-kha-tai-xa-quy-hoa-huyen-lac-son-43564-1636.html
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Léng gheép thiét ke do thi vai cong ngheé

théng minh

> THS.KTS LE MINH ANH*

Hién nay phat trién va xay dung doé thj théng minh luén la muc tiéu hudng dén cua
nhiéu thanh phd. Thiét ké deé thi cting khéng thé nam ngoai nhling van dé phat trién
d6 thi theo husng Smart city. Vay trong thiét ké dé thi hien dai khéng chi don thuan
la quy hoach, kién truc ma cac van dé can giai quyét trong thiét ké do thi chinh la

coéng nghé, méi truang, bén vang...

hiét ké d6 thi la mot cong viéc khong hé méi mé. Tu

hang ngan nadm trudc, nhitng nén van minh cé dai da

thiét ké va xay dung nhirng khéng gian d6 thi con du

stic hap dan nhan loai ngay nay vé vé dep va cdm xuc
ma chiing mang lai. Tuy nhién, phai téi nhitng nam cudi thap
nién 50 clia thé ky 20, thiét k& d6 thi véi tu cdch mot linh vuc
chuyén moén va mot nganh méi dugc ra doi. Thiét ké dé thi
ra d&i dé€ 1ap di khodng tréng trach nhiém gidra kién trdc, vén
quan tam tung cong trinh don [é va quy hoach. Quan trong
hon, thiét ké dé thi da ra dsi dé tao dung nhiing khéng gian
d6 thi, nhan ban hon trong cac thanh pho hién dai.

Thuc té trong thiét ké d6 thi méi nghién cdu téi ba cau
thanh co ban: Céng nang, trat tu, tham my.

+ Coéng nang la xuat phat diém, cai can dap ung dé dam
bao cho suvan hanh.

+ Trat tu 1a t6 chic, 1a sdp dat, 1a su gidi quyét can bang
cac méi quan hé trong diéu tiét, ddm bao cho tinh bén viing.

+Thdm my la sy hai hoa gilta cdng nang va trat tu, su hai
hoa gilra vi mé va vi mg, gilta kién trdc va moi trudng, gitia
hai céi néi trén véi con ngudi va xa hoi, la su kién tao maéi
trudng nhan van cda dé thi.

Cac thanh phé hién dai hién nay phat trién va xay dung
d6 thi thong minh luén 1a muc tiéu huéng dén clia nhiéu
thanh ph6. Nham téang trudng kinh té bén virng, nang cao
muic séng va mang lai dich vu s6ng t6t nhat cho céng dan.
Thiét k& d6 thi cling khong thé ndm ngoai nhiing van dé
phat trién d6 thi theo hudng Smart city. Vay trong thiét ké do
thi hién dai khéng chi don thuan la quy hoach, kién tric ma
cac van dé can giai quyét trong thiét ké dé thi chinh la cong
nghé, moi trudng, bén viing...

THUC TRANG VE THIET KE DO THI TAI VIET NAM

Céc do thj Viét trong qua khi xa xua da dugc tao dung
theo thiét ké nghé thuat xay dung d6 thi 1a san pham két tinh
“B6 mén Thiét ké 'dé thi, Khoa Quy hoach dé thi va nong thon,
Truong Pai hoc Kién triic Ha Nji
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tu thiét ké d6 thi véi hai nguyén tac co ban chi phéi thiét ké
dd thi Viét truyén thong, d6 la:

- Vé quy hoach, su phan chia rach roi lanh thé dé thi thanh
nhiing khu tach biét theo chic nang va theo co ciu xa hoi;
su xép dat cac cdng trinh kién trdc theo nhiing trinh tu cling
nhac, cling can ctr vao chiic nang va ton ti trat tu xa hoi.

-Vé kién truc, suthé& ché& héa cac loai hinh kién tric co ban;
su quy cach hda cao d6 quy mé, kich ¢& va kiéu cach kién truc
cUa chdng thong qua s6 gian, cau trdc va trang tri mai; phan
cép va chudn muc héa cac tha phap bai tri néi ngoai that.

Cac db thi Viét kinh dién, dac trung bdi su théng nhat
trén nhirng cdi I&n, su da dang trong nhitng cdi nhé. Chung
1a s&n pham truc ti€p cla ché d6 phong kién, dat ton ti trat
tu 1am nén maéng cho toda kién tric xa hoi ngan ndm. G nén
kién tric Trung Hoa, hai nguyén tac néu trén tri vi tuyét déi,
ti Trang An dén Bac Binh. Thoi Phap thudc, ngudi Phap
trong nghé thuat xay dung d6 thi dac biét chu trong hai
yéu t6: truc 16 va su gan két cac cong trinh kién trdc thanh
mot thé khong gian - thdm my. Cau truc dién hinh cda
dé thi chau Au, tur thai ¢ dai, da bao gém: truc 16, & phé,
quang trudng va quan thé kién tric. Roma, Paris va Saint -
Petersburg la 3 vi du chéi loi clla nghé thuat xay dung d6 thi
Au chau @€ lai nhiéu dau &n trén co thé cac dé thi Viét Nam.
Do nhitng hoan cénh lich st dic biét va do su phat trién
thudc dia 8 muc han ché, ngudi Phap chua thé xay dung
nhitng d6 thi hoan chinh, ma chd yéu & dang nhiing khu
phé Tay, xay ghép vao phan dé thi ban dia, vdi su cai tao
han ché thanh phan nay, hoac & dang nhitng cau tric d6 thi
xay mdi, c6 quy mo khoéng 16n. (hinh 1)

Vé phuong dién tao lap nhitng quan thé kién tric d6
thi, hién tai qua la mét thiéu thén, han ché nén dén bay gic
chiing ta chi c6 thé thay & mét s6 dé thi phat trién vé sau nhu
Da Nang, phan nao la Hué khi cac nha quy hoach da c6 gang
st dung chat liéu tao khong gian tU ty nhién la séng Han,
s6ng Huong, va chat liéu nhan tao nhu cau Réng, cau Trang
Tién hay di san vat thé kinh thanh Hué mé ra cac khong gian
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bén thuyén, vudn hoa, quang truding két noi gilra cac quan
thé kién tric. Nhirng su thi€u vdng 8y cang nhan ra, khi ngay
& Ha Noi va TPHCM, ching ta ¢ thé nhan ra mét toa nha
hodc vai ngdi nha dep, song chung ta khéng thé tim ra mot
day nha dep, mét tdng thé kién tric dep, mét panorama dé
thi 6n hoa. (hinh 2)

Trong cong cudc cdi tao va xay dung do thi & ta trong
thap nién qua, thiét k& quy hoach da dugc thuc hién va co6 tac
dung trong viéc xac dinh cac dinh huéng phat trién cla tiing
dé thi. Tuy vay, vai tro clia thiét ké dé thi trong quy hoach
dé thi néi chung ma nhat, hiéu qua vé t6 chic khéng gian,
vé tao dung dién mao va thdm my kién trdc d6 thi hét suc
han ché. Cac thanh phé xay dung mdi lap lai hoan toan mo
hinh phé - dudng c8 truyén, ching dugc trién khai doc hai
bén quéc 16, kéo dai hang chuc cay sé. Nhiing chuébi nha to
va nhd, cao va thap, dugc danh tdi s6 vai nghin. Diém nhan,
diém nuat, quang trudng, khoang tréng - déu khong. Lé té
nhing ngéi nha nao do cé vé dugc thiét k&, song dé thi thi
khong, va dac biét cac khu vuc thiét ké d6 thi cing chua dé
cap dén cac van dé vé cong nghé ap dung vao cac tuyén phé
dé tao dung hinh anh hay tiét kiém nang lugng cho db thi,
¢6 chang trong mét s6 khu dé thi mai xay dung mdi chi ap
dung chiéu sang va cac pano va ap phich quang cao. (hinh 3)

CAC YEU TO CAN PUOC AP DUNG CONG NGHE
TRONG THIET KE DO THI

Thiét ké d6 thi vai cac yéu té cong nghé chinh la mét bo
phan cia Smart city ma chung ta dang huéng téi nén cac yéu
t6 cong nghé trong thiét ké do thi chinh la cac yéu té céng
nghé trong Smart city d6 chinh la 6 yéu t6 cg ban trong cac
yéu cau clia Smart city.

+Quan ly - t chic: chinh quyén dién t va st dung cédng
nghé théng tin hién dai nhat.

+ Cong nghé: cac dich vu va ha tang dugc quan ly bai
cong nghé dién toan théng minh.

+ Mbi truong tu nhién: la mét trong nhiing tiéu chi quan

trong nhat dé xay dung dé thi théng minh.

+ Cong déng cu dan: la nhirng cong dan hién dai, c6 kha
nang tham gia vao viéc giam sat tham chi phéi hgp hoé trg
quan ly thanh phé. Bay con dugc xem la chi thé chinh cda
Smart city.

+ Kinh té: nén kinh t€ théng minh la yéu t8 quan trong dé
xay dung db6 thi thdng minh.

+ Ha tang cong nghé théng tin truyén théng: co sé ha
tang ky thuat s6 hién dai, két hop vai dit liéu cong thuc hién
c6ng khai d€ cho phép ngudi dan truy cap bat crkhinao can.

Ngoai ra cOng nghé con tao ra co héi méi, cho boé mat dé
thi, tiét kiém nang lugng, ma ra nhiing canh ctia sang tao
va bién nhiing y tuéng tr& thanh hién thuc. Déng thai, cong
nghé cling mang lai nhitng thach thuc doi hoi cac KTS thiét
k& dé thi phai thich nghi, cap nhat va ting dung céng nghé
trong cong viéc quan ly, va khai thac tiém nang cta cong
nghé dé nang cao chat lugng vé mat my quan, tao dung hinh
anh, tiét kiém nang lugng. (hinh 4)

CONG NGHE TAO NEN MOT CAU TRUC THIET KE PO
THI THONG MINH

Thiét ké d6 thi can cac yéu t6 chinh can thiét tao nén bo
khung, ching c6 anh hudng hai chiéu va tac dong lan nhau
tao nén moi trudng séng tuyét vai, hinh anh sinh déng, my
quan do6 thi van minh hién dai cho nguai dan trong tuong lai.
C4u tric tao nén bd mat dé thi thong minh.

Thiét ké d6 thi khong don thuan la cu thé hda d6 én quy
hoach ma con la nghé thuat tao dung khong gian d6 thi cla
nha thiét ké. Trudc hét né dap ung dugc su tién nghi cho
chinh cu dan thanh phé sau d6 thé hién diu an riéng, ban
sac riéng dé thanh phé doé khéng “vé danh”.

& mot khia canh trong nghé thuat tao dung khong gian
d6 thi, c6 thé thay rang, trong khi hau hét cac tuyén dudng
cla ching ta dang phai d6i mat vdi “con 4c moéng” bién
quang cao do thiét ké do thi khéng dugc cong khai, phé bién
hay cong tac quan ly con chua dat hiéu qua thi khong it cac
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Hinh 1. Hinh anh dé thi Viét Nam thoi ky phong kién va thoi ky Phdp thuge.
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Hinh 2. Hinh éanh dé thi con thiéu déi véi céc khu vuc.

quéc gia trén thé gidi da lam t6t diéu nay. Tham chi bién né
trdthanh di€ém nhan thu hut khach du lich dén véi thanh phé.

Viéc thiét k& d6 thi théng minh nham muc dich dé tich
hgp mét loat céc thong tin lién quan dén dé thi trong mot
hé théng c6 thé dugc truy cap théng qua cac thiét bi di dong
khac nhau, dé cung cdp dich vu cho cac doanh nghiép va
ngudi dan moi lic, moi noi.

Thiét ké d6 thi théng minh, phan 16n ching ta dé dang
lién tudng dén viéc thiét ké d6 thi sir dung va dua trén nén
tang clia cong nghé thong tin va truyén théng dé tao ra mot
cudc séng co chat lugng hon. Hay néi cach khac thiét ké do
thi théng minh gan véi y niém vé viéc dat dugc su bén viing
thong qua viéc 4p dung va st dung cong nghé théng tin tién
tién trén quy mo réng. Tham chi muc tiéu chinh cda thiét ké
dé thi théng minh dugc cho |a dé tang tinh bén viing théng
qua viéc st dung cong nghé hién dai. Nhu vay, véi cach hiéu
thudng thdy cé thé hinh dung vé thiét k& d6 thi théng minh
la: Mot thiét ké doé thi dugc trang bi day du cac thiét bi cong
nghé nhu hé théng cdm bién, camera giam sat, thiét bi bat
song vé tinh... & khdp nai dé 1y théng tin vé cac hoat déng
trong thiét ké d6 thi nhu tinh hinh giao théng, sé nguai dan,
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nhu cau s dung céc dich vu d6 thi... d€ bién chidng thanh
nhiing dit liéu 16n phuc vu cho céng tac phan tich dé€ nhan
dién chinh xac cac van dé thiét ké d6 thi dang gap phai. Cong
nghé cé thé quén ly viéc thay déi hinh anh mau sac cla thiét
k& d6 thi trong tiing thai diém, lam hinh dnh dé thi phong
phu hon. (hinh 5)

THACH THUC KHI THUC HIEN CONG NGHE TRONG
THIET KE PO THI

Du cong nghé mang lai nhiing lgi ich to |6n va thiét thuc
cho con ngudi, nhung dé xay dung dugc mé hinh thiét ké dé
thi ap dung céng nghé nay chung ta sé gap phai rat nhiéu
khé khan va thach thuc.

+ Qua tap trung ap dung chién lugc cong nghé c6 thé dan
t6i bod qua cac phuang an thiét ké do thi day hda hen khac.

+ Viéc ap dung céng nghé gay ra méi lo ngai l6n vé
van dé bdo mat thong tin. Chdng han hé théng nhan dién
khudén mat c6 thé dan dén viéc lam dung quyén riéng tu.
Hodc chdng may hé théng nay bi hack thi hau qua chdc chdn
chung ta khéng thé ngd téi dugc.

+ Chi phi dau tu co s& ha tang 16n va doi hoi su van dung
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Anh sang

Hinh 5. Cong nghé tic dong dén cdu tric cia thiét ké do thi.

ey -

linh hoat d8i véi médi dé thi véi mdi mét khu vuc thiét ké do
thi khac nhau, néu ap dung khong phu hgp sé gay hau qua
tiéu cuc.

+ Tham chi mét sé ngusi cho rang danh gia dp dung
céng nghé vao thiét ké d6 thi con ma ho, va cac chuyén gia
trong linh vuc cong nghé dang ¢ gang khuéch truang mé
hinh nay, tim cach 16i kéo cac nha dau tu nhap cuéc, chua
thay mot kich ban ré rét.

Mac du vay, nhin chung dp dung c6ng nghé van can dugc
danh gia cao bdi ching ta dang séng trong khéng gian 4.0,
vay trong thiét k& do thi khong thé khéng tan dung va hoi
nhap véi dong chay cda xa hoi dé lam thay d&i bd mat cla dé
thi ngay mét van minh hién dai va c6 ban sac hon.

TAI LIEU THAM KHAO

[1]. Thiét ké do thi trong cac khu vuc ddc thi - PGSTS.KTS Pham Thiy Loan.

[2]. S6 tay Quy hoach va Thiét ké d0 thi 6 Viet Nam - Chuong trinh hop tac phat trién
gitfa Viet Nam &Dan Mach, 2005 - 2010.

[3]. Quy hoach dé thi theo dao Iy chau A - William S.W. Lim - NXB Xay dung, 2007.

[4]. Thiét ké do thi, syrtdi sinh va ¥ niém - Tap chi Quy hoach Xdy dung, thang 4/2010.

[5]. www.ashui.com
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O nhiém tiéng 6n giao théng trong cac do thi
phat trién va bai hoc kinh nghiém tu Thuy Dién

> TS.KTS PO THI KIM THANH

Tiéng 6n la van dé dudc toan xa hoi quan tam badi nd anh hudng truc tiép dén chat
lugng s6ng cua con nguadi, nhat la tai cac nudc dang phat trién nhu Viet Nam. Khi
muic 6n giao théng cang lon, gia tang 6 nhiém moi trudng cang cao, chat luong cuoc
séng ngay cang giam sut. Kinh nghiém trong quan ly va han ché 6 nhiém tiéng 6n tu
giao thong tai Thuy Dién [a minh chung ré rang cho van dé nay.

NGUYEN NHAN O NHIEM TIENG ON

Tiéng 6n ludn la van dé dugc toan xa héi quan tam bai
nd anh hudng truc tiép téi stic khde clia con ngudi, dong
thai con la thudc do dé danh gia van hda clia xa héi hién nay.
Trong thdi dai xa hoi phat trién nhanh chéng nhu hién nay,
¢6 qua nhiéu am thanh khéng mong muén la diéu khé tranh
khoi.

Theo T6 chiic Y té thé gidi (WHO), trong ba thap nién tré
lai day, nan 6 nhiém ti€ng 6n ngay cang anh huéng truc tiép
dén chat lugng séng clia con ngudi, nhat la tai cdc nuéc dang
phat trién. Trong bdi cdnh phat trién manh mé cda d6 thi héa
hién nay, 6 nhiém tiéng 6n da dan trg thanh van nan, gay anh
hudng khong nhé téi stic khde cling nhu chat lugng séng
clia ngudi dan.

Tiéng 6n la gi? O nhiém tiéng 6n la gi?

Tiéng 6n la nhitng am thanh khéng mong muén. Gay
kho chiu cho ngudi nghe, anh huédng téi qua trinh lam viéc
va nghi ngoi. Hay noéi cach khac tiéng 6n chinh la nhitng am
thanh khong cé gia tri hoac am thanh phat ra khong ding
thai diém, khédng phu hgp véi mong muén hay nhu ciu cta
ngudi nghe.

Tiéng On vat ly la nhirng dao déng séng am véi cudng
d6 va tan so6 khéac nhau, sép xép khéng cé trat tu va dugc lan
truyén trong méi trudng dan hoi. Bon vi do tiéng 6n la dB
(Decibel).

O nhiém tiéng 6n la hién tugng ting cudng am thanh
khéng mong mudn hodc gay phién nhiéu dén méi trudng
s6ng va stic khoe con ngudi. Hién tugng nay xay ra khi am
thanh vugt qua mdc chap nhan dugc hoac gay anh huéng

@ Trudong B¢ mon Sinh thdi va Quy hoach Moi truong do thi, Khoa
Quy hoach - Truong Pai hoc Kién triic Ha Noi.
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tiéu cuc dén cudc s6ng hang ngay.

Nguyén nhan dan dén é nhiém tiéng 6n?

Hién nay co rat nhiéu nguyén nhan 6 nhiém tiéng 6n. Mot
$6 nguyén nhan dién hinh c6 thé ké dén bao gém:

« Giao théng: Xe c6, may bay, tau hda va cac phuaong tién
giao théng khac tao ra tiéng 6n I6n khi di chuyén trén dudng.
Dac biét, trong cac thanh phé déng duc va cac tuyén dusng
chinh, luu lugng giao théng cao gép phan tang cudng 6
nhiém tiéng on.

+ Céng nghiép: Hoat ddng cong nghiép nhu may moc, nha
may san xuat, nha may dién, xudng san xuat va thiét bj cong
nghiép khac tao ra am thanh tir cdc quy trinh va thiét bi hoat
dong.

« Céng trinh xdy dung: Cac cong trinh xay dung, dac biét
la khi sir dung may mdéc va cdng cu nang, tao ra tiéng 6n 1én
trong qua trinh thi céng.

- Hoat déng gidi tri: Am nhac phat ra tit cdc quén bar, nha
hat, san van ddng, cong vién gidi tri va cac su kién thé thao c6
thé tao ra tiéng 6n dang ké.

- D6 thi va ddn cu: Su tang d6 thi héa va su phat trién
nhanh chéng clia cac khu vuc do thi dan dén tang cudng 6
nhiém tiéng én do sy hién dién cta nhiéu nguén dm thanh tu
sinh hoat hang ngay cua dan cu.

« Thiét b gia dinh: Cac thiét bi gia dinh nhu may lanh, quat,
may giat, tivi va m thanh gia dinh tao ra tiéng 6n khi hoat
dong.

Tac hai ca 6 nhiém tiéng 6n kha nghiém trong. Hién
tugng nay dnh hudng dang ké dén stic khde con ngudi, gay ra
mét mai, cing thang, réi loan gidc ngu, khé tap trung, tham
chi 1a gay ra cac van dé vé thinh luc. Bén canh dé, 6 nhiém
tiéng 6n cling c6 thé gay anh hudng dén tinh trang tam ly,



gay lo lang, khé chiu va chat lugng cudc s6ng néi chung.

GIAI QUYET VAN DE VA BAIHOC KINH NGHIEM

O nhiém tiéng 6n gia tang ty |& thuan véi qua trinh d6 thi
héa. G Viét Nam, tinh trang 6 nhiém tiéng 6n da kha nghiém
trong, tuy nhién phan dong ngudi dan khéng hé biét la ho
dang bi 6 nhiém. Theo két qua nghién ctru clia SG KHCN&MT,
tai 12 dudng va nut giao thong chinh trén dia ban Ha Néi,
tiéng 6n trung binh vao ban ngay la 77,8 - 78,1 dBA (mtic am
quy dinh clia tiéng 6n), vugt tiéu chudn cho phép tir 7,8 - 8,1
dBA. Tiéng 6n tuong ducng trung binh vao ban dém la 65,3
- 75,7 dBA (vugt tiéu chuan tir 10 - 20 dBA). Nhu vay mic 6n
giao thong hién nay & Ha Néi kha I6n, cao hon chi sé tiéu
chuén cho phép déi vai khu vuc cong cong va khu dan cu
(50 - 70dB vao ban ngay). Mtc 6n giao thong cang I6n, phan
anh muc dé gia tang 6 nhiém moi trudng cang cao, diéu dé
c6 nghia la chat lugng cudc séng ngay cang giam sut.

Thuy Dién (Sweden) |a mot quéc gia c6 dan s6 tuong déi
nhé so véi dién tich ctia né. Tinh dén nam 2024, dan sé cla
Thuy Pién udc tinh khoang 10,5 triéu ngudi. Mac du dién tich
cta Thuy Dién kha 16n, dan s6 clia nudc nay phan bé khong
déu, véi mat dé dan s6 tap trung chti yéu & cac khu vuc dé thi
nhu Stockholm, Gothenburg va Malmé. Cac khu vuc phia bac
cta Thuy Dién c6 mat d6 dan s6 rat thap do diéu kién khi hau
khac nghiét va dia hinh khé khan.

Thuy Dién, mac du la mét quéc gia nbi tiéng véi cac tiéu
chudn méi trudng cao va chéat lugng séng tét, van phai doi
mat vai van dé 6 nhiém tiéng 6n giao thong, dac biét 1a & cac
khu vyc d6 thi I6n nhu Stockholm, Gothenburg, va Malmé.
Nguyén nhan chinh gay ra & nhiém tiéng 6n giao théng &
Thuy Dién:

« Giao théng dudng bo: Xe hoi, xe tai, va xe buyt tao ra
phan I6n tiéng 6n giao thong. Su gia tang s6 lugng xe trén
dudng, dac biét la & cac khu vuc trung tam thanh phé, da dan
dén muc do & nhiém tiéng 6n dang ké.

« Giao théng dudng sdt: DU la mot phuong tién giao
théng than thién vaéi moéi trudng, nhung tau hoa van tao
ra tiéng 6n dang ké, dac biét Ia khi di chuyén qua cac khu
dan cu.

Giao théong hang khong: Cac san bay I6n nhu San bay
Arlanda & Stockholm ciing gop phan vao 6 nhiém tiéng 6n,
dac biét la & cac khu vuc gan san bay. (hinh 1)

Thuy Dién Ia mot qudc gia tién tién trong viéc quan
ly va han ché 6 nhiém ti€éng 6n tur giao théng. Chinh phu
Thuy Pién va cac co quan chic nang da trién khai nhiéu
bién phap dé gidm thiéu 6 nhiém tiéng 6n giao théng,
bao gém:

a. Quy hoach dé thi théng minh

Thuy Dién da rat cha trong vao quy hoach db thi véi cac
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Hinh 1. Cdc nguén gdy 6 nhiém tiéng on tai Thuy Dién trong
10 nam tir 2007 - 2017 [2]
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khu vyc dan cu dugc bé tri cach xa cac tuyén dudng chinh
va khu céng nghiép, tao ra cac vanh dai xanh va céng vién
gitra khu vuc giao théng va khu dan cu dé giam thiéu tiéng
6n.Céac khu @6 thi méi & Thuy Dién dugc quy hoach xa cac
tuyén dudng chinh va stirdung cac giai phap cach am da giup
gidm thiéu tiéng 6n ti giao théng. Cac khu vuc gan dudng
cao toc va cac tuyén dudng 16n cling dugc |ap dat cac hang
rao chéng 6n. Tuy nhién, viéc di d&i cac khu dan cu hodc thay
d6i quy hoach c6 thé gay tén kém va kho thuc hién & cac khu
vuc da phat trién. (hinh 2)

b. Strdung tudng chdn am thanh

Tai cac khu vuc gan dudng cao téc hodc dudng sat,
Thuy Dién xay dung cac tudng chdn am thanh dé ngan
tiéng 6n lan vao khu dan cu. Nhitng tudng chan nay
thudng dugc thiét ké véi vat liéu hdp thu am thanh va két
hop véi cdnh quan xanh dé gidm tac ddng tiéu cuc vé mat
thi giac. (hinh 3)

¢. Khuyén khich sir dung phuong tién giao théng xanh

Thuy Dién la mét trong nhiing quéc gia tién phong trong
viéc khuyén khich st dung phuong tién giao théng xanh nhu
xe dap va xe dién. Diéu nay khdéng chi gitp giam lugng khi
thai ma con gidm thiéu ti€éng 6n do ddng co xe gay ra. S6
lugng ngudi di xe dap & Thuy Dién ndm trong top 10 quéc gia
dung xe dap nhiéu nhat thé gidi (bén canh Buc, Na Uy, Dan
Mach, Nhat...) do nha nudc c6 nhiéu déng thai ho trg ngudi
dan chon phuong tién nay. (hinh 4)

d. Phdt trién hé théng giao théng céng céng hién daiva
han ché'téc dé giao théng

Thuy Dién dau tu manh vao hé théng giao théng cong
cdng hiéu qua va than thién véi moi trudng bao gom xe buyt
dién va tau hda, nham giam s6 lugng phuong tién ca nhan
trén dudng. Tau dién ngam, xe buyt dién va tau dién dugc
st dung rdng rai, gitp giam tiéng 6n so véi phuong tién ca
nhan. St dung cac phuong tién giao thong céng céng it én
hon da gop phéan lam gidm mdc d6 ti€éng 6n téng thé. Xe
dién va tau héa dién, vai thiét ké hién dai, phat ra it tiéng 6n
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Hinh 3. Tu“ang chong chdy va chong on tai /fnas othenburg,
Thuy Pién [5]

TR 1"’ i

hon so vGi cac phuong tién sir dung déng co dét trong. Mac
du giao théng cdng cdng phat trién, viéc thuyét phuc ngudi
dan chuyén ti xe ca nhan sang phuang tién cong cong van
la mét thach thic, dac biét & cac khu vuc ngoai 6 va vung
noéng thoén.

Tai Thuy Dién, t6¢c d6 gidi han trén cac tuyén dudng do
thi dugc quy dinh rat nghiém ngat, dac biét 1a trong cac
khu dan cu va cac khu vuc nhay cdm vai tiéng 6n, nhu gan
bénh vién, trudng hoc, da gitp gidm dang ké tiéng én do
xe cd gay ra. Diéu nay khong chi gidam tiéng 6n ma con
tang cudng an toan giao thong. Tuy nhién viéc thuc thi cac
quy dinh gidi han t6c d6 c6 thé gap khoé khan, dic biét Ia
trong gi& cao diém hodc & nhitng khu vuc cé luu lugng giao
thong 16n. (hinh 5)

e. Ung dung céng nghé trong quan ly giao théng va
ndng cao nhén thirc céng déng

Thuy Dién st dung cong nghé tién ti€n dé quan ly va téi
uu héa ludng giao théng, chdng han nhu hé théng dén giao
thong thong minh va quan ly Un tac. Diéu nay gidp giam
thiéu thai gian phuong tién dirng va khéi déng lién tuc, mét
trong nhirng nguyén nhan gdy ra tiéng 6n I6n.
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Chinh pha Thuy Dién t6 chic cac chién dich nang cao
nhan thuc vé tac dong cia 6 nhiém tiéng 6n déi vai stic khoe
va khuyén khich ngudi dan tham gia vao viéc giam tiéng
on, vi du nhu khéng st dung coi xe khéng can thiét va bao
dudng xe O dinh ky.

KET LUAN

Mac du la mét qudc gia c6 mat doé dan cu thap, nhung
Thuy Dién rat quan tam dén cac van dé 6 nhiém tiéng 6n
trong céac d6 thi 16n hay dé thi mai phat trién. Nhiing bién
phap nay khéng chi gitp Thuy Dién kiém soat hiéu qua 6
nhiém tiéng 6n ma con cai thién chat lugng séng cho ngudi
dan, tao ra mét moi trudng do thi yén tinh va trong lanh hon.
Nh& nhiing nd lyc nay, mdc do 6 nhiém tiéng 6n giao thong
& Thuy Pién da dugc kiém soét tét hon so véi nhiéu quéc gia
khac.

Cac gidi phap chong 6 nhiém tiéng 6n giao théng tai
Thuy Dién da mang lai hiéu qua tich cuc va dugc cong dong
danh gid cao. Tuy nhién, viéc duy tri va cdi thién cac gidi phap
nay doi hoi su hgp tac lién tuc gidta chinh ph(, cac co quan
chtic ndng, va ngusi dan. Chinh pht Thuy Dién van tiép tuc

Hinh 4. Nhiéu liva tuéi sir dung xe dap la phwong tién di chuyén chinh tai Thuy Dién [4]

Hinh 5. Cdc phwong tién giao thong cong cong phé bién tai Thuy Dién [6]

tim kiém va ap dung nhitng cong nghé mdi, cling nhu cai
tién cac chinh sach hién hanh dé nang cao chat lugng séng
cho ngudi dan.
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TS TANG VAN LAM:

VLXD am carbon

”Qﬁlong muén kién tao tuong lai
khéng rac thai

THU THAO (thuc hién)

San phadm be téng “xanh” ti 100% phé thai cong nghiép co kha nang hap thu CO,
do nhém Beé téng “xanh” Trudng BH Mo - Dia chat via nghién cuu thanh céng. Du an
nghién cuu nay dung trong TOP 100 y tudng xuat sac nhat thé gidi, dudc lua chon
va trinh bay tai Dubai, bén & COP 28. Theo cac nha nghién ctiu, san phdm bé tong
“xanh” sé giai quyét dugc 2 van dé lsn: Vua tao ra loai VLXD hap thu CO,, vua giup
tieu thu triet dé hon phé thai cho nganh cong nghiep...

Pé tim hiéu ré hon vé két qua nghién cuiu mang tinh dot pha nay, BTV Tap chi Xay
dung da co budi tro chuyeén vdi TS Tang Van Lam - Chu nhiém dé tai nghién cuu.

BUGC DOT PHA CHO NGANH SAN XUAT VLXD

9 Thua 6ng, VLXD phdt thdi CO, thdp la cum tirkhd phé
bién va khéng con xa la véi nganh VLXD Viét Nam, nhung
VLXD duoc sit dung tir 100% phé thdi céng nghiép, lai cé
kha ndng hdp thu CO, dudng nhu con khd méi mé. Xudt
phadt tir diéu gi d€ nhém nghién ciu cia éng lua chon va
thuc hién thanh céng du' dn trén?

- Nhu ban da biét day, van dé x{ ly rac luén 1a mét bai toan
khé ca vé méi trudng va kinh té€ déi véi cac nudc dang phat
trién nhu Viét Nam. Theo s8 liéu théng ké ctia B6 TN&MT,
lugng chat thai ran phat sinh trén ca nudéc la 60.000 tan/ngay,
trong dé khu vuc d6 thi chiém 60%. Dy bdo, dén nam 2025,
ty 1& phat sinh chat thai ran sé tang tu 10 - 16%/nam. Diéu
déng lo ngai la hién nay, khodng 71% téng lugng chat thai
dugc xtr ly bang phuong phap chon 1ap. S6 con lai khoang
16% téng lugng chat thai dugc x{ ly tai cdc nha may ché bién
phan compost va khoang 13% téng lugng chat thai dugc xdr
ly bang phuong phap dét va cac phuong phap khac.
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Xudt phat ti thuc té trén, nhdm nghién cdu Trudng BH
Mo - Dia chat ching t6i da dat ra muc tiéu ché tao mau bé
tong “xanh” thong minh cé kha nang hap thu khi thai CO,
tUr nguén phé thai cong nghiép nham giai quyét van dé cap
bach trong viéc xt ly nguén chat thai.

Két qua ciia nhom nghién cliu da thanh cong theo ding
du tinh. C6 thé noi, day sé 1a mot gidi phap c6 tinh dét pha
cho nganh céng nghé san xuat vat liéu “xanh” méi, vira tao
ra san pham c6 gia tri s dung cao, vilta gitp ct giam chi phi
st dung ngudn nguyén vat liéu tu nhién, dong thai gop phan
tich cuc hon nita trong viéc loai bo khi thai Carbon dioxide
khai khi quyén trong qua trinh san xudt cdng nghiép, gitp
giai quyét van dé vé rac thai trong cdng nghiép.

DPang chu y, sdn phdm mau bé téng “xanh” con c6 kha
nang hap thu khi thai CO, sé gép phan téi s&t dung mét lugng
I6n khi thai CO, dé hinh thanh cac thanh phan vat chat dong
ran ty nhién trong vat liéu, thu dugc vat liéu cé cac tinh chat
ca hoc cao hon. Va quan trong hon cd, qua trinh hap thu CO,
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Sé c6 rdt nhiéu rao can dé co thé dua cdc vat
liéu xanh hdp thu khi CO, vao trong thuc
té céng trinh xdy dung, ciing véi yéu cau
c6 thém quad trinh nghién ctru, tha' nghiém,
ddnh gid cu thé toan dién hon nira tinh chat
cho tirng loai hinh san xudt, kha ndng dan
khi €O, vao trong cdu triic vat liéu”.

TS Tang Van Lam

tu nhién trong san pham nay sé dan dén giam lugng khi thai
CO, rong trong méi trudng thdai gian téi, dong gép to I6n vao
muc tiéu phat thai rong bang “0” vao ndm 2050 nhu da cam
két ctia Chinh phu Viét Nam tai Héi nghi COP 26.

€ Nhu vdy, c6 thé coi ddy la mét sdng tao déc ddo cia
loai VLXD ém carbon. Ong c6 thé chia sé ré6 hon vé két qua
nghién ciu, ciing nhu diém ddc biét trong san phdm cia
nhom?

- Théng thudng, san pham bé téng va vita xay dung thong
dung trén thi trudng hién nay dugc lam ti 4 thanh phan chinh
la: Xi mang Portland, cét liéu tu nhién, nudc va phu gia.

Theo két qua nghién ciu trén thé gidi, cit trong mbi mét
khéi bé tong truyén théng da phat thai ra méi trudng khoang
250 kg khi CO,. Trong d6, xi méng Portland la loai chat két
dinh chinh trong thanh phan clia bé téng va vita xay dung,
nhung céc loai xi mang Portland cling la tac nhan hang dau
phat thai khi CO,. Theo théng ké tir cac nha may xi mang, dé
san xudt ra moéi tan xi mang Portland thi qua trinh nay da thai
ra moéi trudng khodng 0,8 tan khi CO,.

Do dé, bién phap théng thudng dé gidm lugng carbon
trong san xuat cac loai VLXD truyén théng c6 thé sit dung
phuong phép don gidn nhu thay déi cac thanh phan chinh
va giam ham lugng xi mang.

Dé huéng dén muc tiéu téng thé clia toan thé gidi la han
ché& sundng Ién & mic khong qua 1,5°C so véi muc tién cong
nghiép, nhdom nghién ctiu clia ching téi da phat trién VLXD
tUr phé thai cong nghiép nhu: Tro bay, bun thai khai thac va
ché& bién khoang san, phé thai gém su, voi boét... két hop véi
dung dich hoat héa dac biét, hoan toan khéng s dung xi
mang, c6 kha nang hap thu khi thai carbon.

Diém dac biét trong nghién ctu nay la kha nang VLXD
hép thu dugc khi CO, khi dong két va dong ran. Trong qua
trinh nay, khi thai CO, sé tham gia phan (ng véi céc thanh
phan vat chat, sau dé dugc luu gilt bén trong khoi vat liéu.

Tu két qua khao sat thuc nghiém thu dugc, méi mau san
pham dang hinh hop chr nhat kich thudc 200 x 110 x 60 mm
vGi 2 16 réng hodc 6 16 rdng, c6 kha nang hap thu tu nhién
dugc khodng 15 - 20 g khi thai CO,.

Khi tinh toan du kién, 1m? vat liéu nay c6 kha nang hap thu
tu nhién dugc khoang 15 - 20 kg khi thai CO, va kha nang hap
thu CO, nay c6 thé con dugc gia téng thém trong thai gian tai.

C6 thé néi, day 1a két qua nghién clu quan trong dau tién
cda Viét Nam vé loai VLXD “xanh” tan dung 100% nguyén liéu
tlr phé thai, c6 kha nang hap thu khi CO,. Tir thanh phan cép
phdi vat liéu khi thi nghiém cho thay, trong Tm? mau bé téng
da tai st dung khoang 1,5 - 1,8 tan cac loai phé thai cong
nghiép (tro bay nhiét dién, tro bay dién rac, xi luyén kim, bot
gém su, bun thai khai thac khodng san, hat kinh phé thai,
hat xi than t6 ong sau khi st dung...) va khéng st dung cac
nguén vat liéu tu nhién (cat séng, da voi, dat sét...).

Chung t6i tin tudng rang két qua cla nghién cu sé gop
phan thuc ddy nén kinh t&€ xanh tuan hoan bén ving, giam
tham hut ngudn tai nguyén thién nhién va giam thiéu nguy
€A 6 nhiém méi trudng ti cac ngudn khi thai nha kinh.

Nghién ctu da st dung dung dich hoat hoa chira nhiéu
thanh phan (Na,SiO,, NaOH, Ca(OH),...) c6 kha nang phan (ing
vai khi thai CO, dé tao thanh hop chat két tia dang keo va san
pham dang d3, it tan (CaCO,). Cac san pham két tua dang keo
nay da tao ra cudng d6 va tinh chit co hoc cho san pham sau
khi tao hinh. Bay la co s& khoa hoc quan trong trong qua trinh
nghién ctfu va ché tao VLXD “xanh” hap thu khi thai CO,.
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LOI iCH KEP: THUC PAY KINH TE TUAN HOAN VA
BAO VE MOI TRUGNG

9 Loiich vé kinh té ciing nhu méi truong khi san phdm
bé tong “xanh” hdp thu khi thdi CO, nay duoc iing dung
vao thuc tién cu thé nhu thé nao, thua éng?

- Viéc ap dung mé hinh kinh té tuan hoan trong hoat
déng san xudt kinh doanh théng qua cac chuong trinh déi
mdi, sang tao dé nghién clu, ap dung tién bd khoa hoc
ky thuat nham téi uu qua trinh san xuat, tiét kiém st dung
nguyén, nhién vat liéu khéng téi tao va st dung chat thai
clia cadc nganh céng nghiép khac lam nguyén nhién liéu thay
thé dé gidm chi phi, tdng hiéu qua hoat déng san xuét kinh
doanh dang la xu hudng clia thé gidi. T6i cho rang, Viét Nam
cling can phai ddy manh thuc hién dé c6 thé bat nhip vdi xu
hudng nay, mang lai nhiéu Igi ich vé kinh t& va méi trudng,
thich Ung véi BBKH.

Chinh vi vay, ching t6i da quyét tam va thuc hién nghién
ctu thanh céng véi sdn pham bé tdng “xanh” trén. Loai bé
téng nay sé cé rat nhiéu uu diém néi bat.

DA la gidam phat thai khi nha kinh, méi mau bé téng “xanh”
¢6 thé hap thu 15 - 20g khi thai CO,, giam khi doc, cai thién
chat lugng khéng khi trong lanh.

D4 la bao tén ngudn tai nguyén thién nhién, bang cach
st dung t6i da cac nguén phé thai cong nghiép, hoan toan
khéng stir dung cadc ngudn nguyén vat liéu tu nhién, st dung
rat it xi mang Portland, tham chi hoan toan khéng dung xi
mang Portland, gidm tham dung cac ngudn tai nguyén thién
nhién, tr d6 gidp tiét kiém rat nhiéu chi phi; hay néi cach
khac, chi phi cho cac nguyén vat liéu san xuat san pham vdi
gia thanh rat thap.

D6 la giup tiéu thu va gidm dang ké cac ngudn chat thai
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ran cdng nghiép khi st dung thanh phan tro xi nhiét dién, xi
luyén kim, phé thai gém su, phé thai rdn trong qua trinh khai
théc khodng san... lam thanh phan nguyén liéu chinh trong
qua trinh san xuat, ti d6 thic ddy nén kinh té tudn hoan khép
kin va bén viing trong dai han.

Ngoai ra, sdn phdm ma ching téi da nghién cltu con c6
kha nang ting dung da dang trong nhiéu két cau clia cong
trinh xay dung khac nhau do thanh phan va tinh chat ctia san
pham tucng tu nhu bé tong va vita xay dung truyén théng
nén pham vi &ing dung trong nhiéu két cdu cong trinh khac
nhau, dic biét 1a s&t dung dé ché tao gach xay khéng nung
loai 2 16, hoac 6 16 rong.

V6i thanh phan hoan toan la phé thai cong nghiép, két
hop v6i dac tinh dét pha la kha nang hap thu tu nhién khi
thai CO, khi ran chéc, ma hoan toan khéng thai ra méi trudng
lugng CO, nao.

Du &n nay ky vong san pham vat liéu bé tong “xanh” sé
vugt xa ky vong trung hoa carbon, nham muc dich can bang
lugng carbon thai ra véi lugng carbon tuong duong dugc
hap thu.

Day cling la mét hudng nghién clu rat can thiét, cung
c&p thém luan cu, co s khoa hoc va thuc tién d€ huéng dén
muc tiéu dat phat thai rong bang “0” tai Viét Nam vao nam
2050. Dong thdi, két qua cta dy an nay la moét trong nhiing
dong gép khéng nho vao muc tiéu “kién tao tuong lai khong
rac thai”.

€ Vén di nguén nguyén liéu tir cdc chdt thai cong
nghiép la phdt thdi, vdy tai sao khi san xudt loai VLXD trén
éng lai khdng dinh khéng bi phdt thai CO,?

- Thuc té 13, ngudn nguyén liéu s dung tir cac chat thai
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cdng nghiép sé phat thai, nhung la chat thai cong nghiép
phét sinh 1a t&r qua trinh san xuat cac san pham khac. Qua
trinh nay da phat thai rat nhiéu khi thai CO,.

Nhung khi & dang tro xi, phé thai cdng nghiép ton tai &
cac kho bai cda khu cong nghiép thi da khong con trong qua
trinh san xuat, khong cé bat ct su phat thai khi CO,.

Qua trinh st dung chat thai cdng nghiép (tro, xi, phé thai
gom sui...) chi nham muc dich xtr ly cac nguén phé thai hién
6 tai nha may. Hoat ddng nay khéng thuc ddy qua trinh san
xudt, hoan toan khéng anh hudng dén khi thai cia nha may.

Tuy nhién, qua trinh x{ ly, nghién, hodc van chuyén phé
thai cong nghiép (tro bay va xi 10 cao...) c6 thé tiéu tén ning
lugng, dan dén phat thai khi CO, gian ti€p tu viéc tiéu thu
nhién liéu hoa thach (vi du: phuong tién van chuyén, thiét bi
say va nghién vat liéu...).

Do vay, lugng CO, nay rat nho so véi hiéu qua san pham
nay mang lai cho céng dong va xa hoi.

€ Du6i goc dé6 chuyén gia trong linh vuc VLXD, éng c6
duara nhirng luu y gi trong tuong lai cé thé déi mdt khi sén
phdm bé téng “xanh” sirdung 100% phé thai céng nghiép?

- Nhutoi da chia sé &trén, viéc st dung bé tdng “xanh” lam
tlr 100% phé thai cong nghiép (tro bay, xi |6 cao, phé thai gém
st, phé thai dién dot rac, bun thai khai thac khoang san...) la
mot budc tién I16n trong qué trinh tang trudng “xanh” va thic
ddy manh mé kinh t& tuan hoan. Viéc két hgp san pham bé
tong “xanh” khong xi mang véi kha ndng hap thu khi thai CO,
la mot huéng nghién clu quan trong dé huéng dén trung
hoa khi khai CO, vao ndam 2050 nhu da cam két ca Chinh
pha Viét Nam. Tuy nhién, viéc st dung cac san pham bé téng
“xanh” cé thanh phan 100% phé thai cong nghiép cé thé doi

Diém ddc biét trong nghién ciru
nay la kha néng VLXD hdéip thu duoc
khi CO, khi déng két va dong rdn.
Trong qud trinh nay, khi thai CO,sé
tham gia phan irng véi cdc thanh
phan vit chét, sau dé duoc luu giir
bén trong khéi vat liéu.

mat véi mot sé thach thirc trong tuong lai, bao gom:

Thut nhat, phé thai cong nghiép cé thanh phan héa hoc
bién déi tuy thudc vao ngudn nguyén liéu dét va cdng nghé
san xudt, dan dén kho kiém soat chat luong clia sén phdm bé
téng “xanh” sau khi ché tao.

Th hai, trong thanh phan ctia phé thai cdng nghiép con
chiia mot s6 loai kim loai ndng hodc chat déc hai can dugc
xU ly triét dé tranh gay & nhiém dat va nudc, dic biét Ia tro
bay ti nhiét dién dét than véi cdng nghé lac hau, tro bay cua
céc lang nghé téi ché kim loai... Diéu nay c6 thé lam ting
chi phi va gian ti€p gay 6 nhiém méi trudng thur cap. Vi thé,
hién tai c6 thé tap trung nghién ctu ing dung cac san pham
bé tdng “xanh” c6 chira 100% phé thai cong nghiép cho céc
c6ng trinh ha tang (c6ng trinh thay lgi, céng trinh bién, ciu
dudng...).

€ Nhiéu nghién ciru & Viét Nam cho réng, trong tro xi
¢6 nhiéu nguyén té kim loai ndng. Liéu rdng dé phéng xa
¢6 gdy anh hudng téi si'c khée ctia con nguei hay khéng
thua éng?

- Vang, chung t6i cling da tham khao va doc cac tai liéu
nay. Tuy nhién, ching t6i cling nhan thdy, cac nghién ctu nay
cho dén nay déu khéng lam ré ham lugng ctia nhitng nguyén
t6 kim loai nang la bao nhiéu, hau nhu chi néi chung chung
trong tro xi nhiét dién luyén kim c¢é hang chuc nguyén t6 kim
loai nang gay ung thu cho con ngudi. Diéu nay khién cong
déng hoang mang, céc co quan quan ly méi trudng cling coi
tro xi la chat thai nguy hai nén day chinh la rao can cho viéc
st dung tro xi thoi gian qua.

Hién nay, Viét Nam da c6 QCVN 07:2009/BTNMT vé quan
ly néng d6 cac hda chat doc hai trong chat thai ran. Trén thuc
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té, qua cac két qua nghién cliu cta Vién VLXD phan tich thanh
phan khoang - héa tro xi cGla cac nha may nhiét dién, cling
nhu két qua phan tich ctia Cuc Méi trudng (Bo TN&MT) thi
thu dugc néng d6 kim loai ndng rat nho, nhé hon ca nghin
lan so v&i quy dinh. D6 cling 1a nhirng nguyén t6 vi lugng
trong tro xi, c6 chi s6 phdng xa rat thap. Vi thé, c6 thé két luan
dé phong xa trong tro xi hau nhu khong gay anh hudng toi
suic khde cla con ngudi.

MONG MUON GOP PHAN “KIEN TAO TUONG LAI
KHONG RAC THAI”

9 Véivaitro la nha nghién citu, 6ng cé thé cho biét loai
VLXD nay sé can bao nhiéu thdi gian dé dp dung vao thuc
tién?

- Chuing 6i rat ky vong vé du an nay, day sé la mot giai
phép c6 tinh d6t pha cho nganh cong nghé san xuat vat
liéu “xanh” mdi, via tao ra san pham cé gia tri s dung cao,
vlia giup cat gidm chi phi s&r dung nguén nguyén vat liéu tu
nhién, d6ng thai tich cuc hon nia la dong goép trong viéc loai
bo khi thai Carbon dioxide khéi khi quyén trong qua trinh
san xuat céng nghiép. Két qua budc dau cta du an nay cling
la mét trong nhitng déng gop khdng nhé vao muc tiéu “kién
tao tuong lai khong rac thai”.

Du kién, sau khoang 1 nam n(ia, cong nghé ché tao va san
xuat san phdm nay sé hoan thién. Va trong 5 nam tiép theo
hodc lau han mét chut, cdong nghé san xuat vat liéu hap thu
khi CO, sé divao san xuat dai tra, phuc vu qua trinh xay dung
0 s& ha tdng va thuc hién chi truang chuyén déi xanh, thuc
ddy nén kinh té tuan hoan bén ving.

€ D6 la nhitng hoach dinh cho tuong lai gan. Ong ciing
cdc cdéng su’ ciia minh ¢6 ludng trudc nhitng kho khdn khi
dua két qua nghién ciu ciia minh tré thanh san phdm
thuong mai?

- C6 chu! Trong boi canh hién nay, ching téi cling thay rd
diéu nay. Sé co rat nhiéu rao can dé co6 thé dua cac vat liéu
“xanh” hap thu khi CO, vao trong thuc té cong trinh xay dung,
cuing vai yéu cau cé thém qua trinh nghién ctu, thi nghiém,
danh gia cu thé toan dién hon nira tinh chat cho ting loai
hinh san xuat, kha nang dan khi CO, vao trong cau tric vat
lieu.

Chung téi cling hiéu, cai mdi, lai 1a mdi trong cac van dé
khoa hoc chuyén sau, hep, bao gid cling khong dé dang dua
ngay vao thuc tién, dugc ti€p nhan. Day 1a san phdm chua
ting ¢6 & Viét Nam. Vi thé, chdng t6i ciing muén dugc cling
c6 ké hoach kinh doanh va nhu cau tai trg kinh phi cla cac
doanh nghiép chuyén mén dé tiép tuc nghién ciu, hoan
thién san pham va tién dén viéc chuyén giao cong nghé san
pham vat liéu “xanh”, hap thu khi CO, trong thdi gian tdi.

€ Ong c6 thé “tiét 16” diéu hdp dan nao tir san phdm
ma nhoém cia éng nghién ciu?

-Vé mat dinh hinh, diéu nay c6 vé kho khan. Nhung nhiing
gia tri ma sdn pham chung téi nghién ctu la vé cling hitu ich
trong béi canh hién nay. Do la diéu hap dan tiém tang.
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Cdc quy dinh lién quan dén xa ly chdt thai
nguy hai va qudn ly méi truong ctia Bé
TN&MT hién tai c6 thé lam phiic tap quy
trinh tdi stir dung phé thdi céng nghiép, anh
huéng dén hoat déng san xudt san phdm bé
téng “xanh” - TS Tang Védn Lam.

Dé phat trién dugc nhiing VLXD hdp thu CO, nay ciing
can phai c6 16 trinh, trudc tién 1a phai c6 kiém ké khi thai, thu
gilr va luu trit khi thai CO,, van chuyén vé cac nha may dé tai
st dung chat thai. Nhat la cac khu cong nghiép, phai c6 16
trinh cu thé trong viéc tai s dung chat thai, cung véi cac quy
dinh bat budéc quy trinh tuan hoan trong san xuat.

Chang han, quy dinh cac khu cong nghiép can phai
chuyén chat thai nguy hai cGia don vi minh cho céng ty méi
truong xu ly. Sau do, cdng ty moi trudng cd trach nhiém phai
xU ly cac chat thai nguy hai theo ding quy trinh khép kin, c6
thé sir dung bién phéap dét rac phat dién nhu hién nay.

T6i day, thuc hién Nghi dinh s6 06/2022/ND-CP ctia Chinh
pht, cac nha may bat budc phai c6 hé théng thu, gil, luu
trir va kiém ké khi CO,. Khi d6, dé bao dam thuc hién 16 trinh
Net-Zero, lugng khi thai ciia doanh nghiép can dugc dua vé
cac dan vixt ly va tai st dung khi CO,. Cac nha may sé khong
dugc phép xa khi thai CO, ra m6i trudng nita. Bén canh do,
trong qua trinh san xuat céng nghiép, dac biét la cdng nghiép
nhiét dién dét than, cdng nghiép san xuat gang thép... dang
thai ra méi trudng mét lugng qua I16n céc loai phé thai khac
nhau, dién hinh nhat |a tro bay va xi day 15. Hién nay, trudc ap
luc vé giam 6 nhiém moi trudng va giam dién tich kho bai luu
chia... Vivay, cac loai phé thai cdng nghiép sé bat budc phai
dua vé cac khu tap két dé tai s dung trong céc céng nghé
vat liéu méi. Tiéu biéu nhat la trong sdn pham bé téng “xanh”
khong xi mang va c6 kha ndng hap thu khi thai CO, ma chting
t6i dang trién khai nghién cuu.

9 Vay tré ngai I6n nhdt hién nay trong viéc phdt trién
sdn phdm nay la gi?

- Téi cho réng, diém nghén ban dau can duogc thao g&
hién nay dé cac doanh nghiép trong nganh san xuat VLXD
“xanh” dang gap phai dé la van dé vé gia. Hau hét cac san
pham nay khéng dugc trg gia, ciing khéng dugc uu tién khi
dua san phdm ctia minh vao céng trinh xay dung. Day chinh
la nguyén nhan khién cac san phdm VLXD “xanh” khéng thé
tu do canh tranh, cling khéng dé dang dugc ngudi tiéu dung
lua chon so véi sdn phdm truyén théng. Bai tam ly ngudi tiéu
duing thudng mudn lua chon nhiing gi quen thudc.

Ngoai ra, tinh t&i thai diém hién tai, Viét Nam chua cé tiéu
chuén ky thuat dé danh gia day da tinh chat cling nhu anh
hudng ctia san pham bé tong “xanh” st dung 100% phé thai
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TS Tdng Vdn Lam hién la giang vién chinh B6 mén Ky thudt xdy dung,
Khoa Xdy dung (Trudng DH M6 - Dia chdt). Ong tét nghiép Khoa VLXD,
Truong DH Xdy dung Ha Néi nam 2007, chuyén nganh Céng nghé VLXD;
bdo vé thanh céng Ludn dn Tién si ky thudt tai Trudng DH Xdy dung
Quéc gia Mdtxcova (Lién bang Nga) nam 2019 véi chuyén nganh Céng
nghé Bé téng va Chdt két dinh.

TS Tdng Vidn Lam ddc biét quan tdm dén cdc san phdm vatliéu “XANH”
thdn thién véi méi trudng, éng da céng bé hon 100 bai bdo khoa hoc uy
tin trong nud'c va quéc té. Ong la chi nhiém va ciing la thanh vién nhiéu
dé tai NCKH cdc cdp: Chi nhiém 01 dé tai NCKH cdp Bé GD&DT vé bé téng
“xanh” khéng xi mdng va da nghiém thu dat két qua tét vao nam 2023,
tham gia 01 dé tai NCKH cdp Bé Xdy dung va 01 dé tai cdp B6 GD&PT.
Ndm 2015, éng la déng chu bién tdp xudt bdn cuén sdch “Bé téng cho
céng trinh Ngam va Mé” tai NXB Xdy dung.

Nam 2020, 6ng la nguadi sdang Idp nhom Bé tong “xanh” tai Truong
DH M6 - Dia chdt. Cuéi ndm 2023, du dn Bé téng “xanh” trén san da lot
TOP 100 du dn tiéu biéu nhdt thé gidi, trong cuéc thi “Prototypes for
Humanity” té chirc tir 26/11 - 04/12/2023 truéc thém Héi nghi COP 28 tai
Dubai (UAE). Ciing tai Dubai trong thoi gian nay nhom Bé téng “xanh”
duogc Thi tuéng Pham Minh Chinh gdp mdt va biéu duong.

cdng nghiép, gay kho khan cho viéc 4p dung réng rai san
phadm nay trong tuong lai.

Déc biét, don gia clia sdn phdm bé téng “xanh” chua dugc
quy dinh nén rat kho khan khi tinh toan gia tri dau tu cda
codng trinh. Thém nira 13, cac quy dinh lién quan dén x{ ly
chat thai nguy hai va quan ly moi trudng ctia B TN&MT hién
tai 6 thé lam phuc tap quy trinh tai s dung phé thai céng
nghiép, dnh huéng dén hoat ddng sdn xuat san pham bé
tong “xanh”.

€ Ong c6 dé xudt gi dé cho cdc san pham VLXD “xanh”
néi chung duoc phdt trién manh trong tuong lai va sén
phdm bé téng “xanh” trén sé sém duoc irng dung?

- Bé tdng “xanh” lam tU phé thai cong nghiép c6 thé dsi
mét vGi &p luc canh tranh 16n ti nhitng sdn pham bé téng xi
mang truyén théng. Bai hién nay, ngudi tiéu dung dang co
thoi quen sir dung san pham truyén théng han 1a nhiing san
pham VLXD méi.

Ngudi tiéu dung va cac nha dau tu cé thé nghi ngs vé
chét lugng va do an toan cla san pham lam tu phé thai, dac
biét 13 khd ndng phéng xa clia sdn phdm. Do d6, can c6 nhiéu
thai gian va né luc dé thay déi nhan thuic nay.

Viduy, Cong ty Moi trudng Ngobi sao Xanh “Greenstar” mdc
du da 13p hé théng san xuat gach khéng nung dé tai st dung
chinh lugng tro xi sau qua trinh dét rac thai nguy hai ciia nha
may dé tao ra cac san pham gach “xanh”, than thién véi moi
trudng. Nhung sdn pham chua dugc thuang mai hoéa vi thiéu
cac quy dinh hgp quy, hop chuén, thi€u cac tiéu chuan co sé.

Chung téi kién nghi, phai c6 don gia cho san pham “xanh”.
Bén canh d6, cling can phai c6 16 trinh strdung, cac Bé nganh,
Chinh pha phai c6 théng tu va chi thi, cac cdng trinh nao bat
budc phai st dung VLXD “xanh”... Nhu vdy mdi c6 ché ding

cho san phadm “xanh” trén thi trudng.

Hoac trong b tiéu chi cdng trinh “xanh” phai c6 tiéu chi
danh gia vé san pham VLXD c6 tinh hap thu CO,, hay can phai
c6 tiéu chi danh gia lugng CO, hap thu la bao nhiéu trong
sudt vong doi clia cong trinh? Hay vat liéu da tai sir dung
dugc bao nhiéu lugng phé thai cong nghiép?

T6i cho rang Chinh pha cing phéi c6 bién phap trg gia,
giam thué cho cac doanh nghiép sir dung hay san xuat cac
san pham VLXD bén virng. V&i muc tiéu hudng dén Net-zero
vao nam 2050, néu chi kéu goi trén cac chuong trinh truyén
théng théi thi hiéu qué kho c6 thé dat dugc nhu ky vong. Can
phai cé ché tai cu thé va cac tiéu chudn bat budc mai cé thé
g& bo dugc nhitng rao can trén.

Ngoai ra, can thuc ddy qua trinh nghién cttu cai tién cong
nghé xa ly va kiém soat chat lugng phé thai cong nghiép, st
dung da dang, triét dé cac nguén phé thai cdng nghiép cda
nhiéu nganh san xuat. Xay dung dan gia, quy chudn quéc
gia, tiéu chudn xay dung dé huéng dan thiét ké thanh phan
cap phéi, thi cdng va ap dung sdn phdm bé téng “xanh” vao
trong céc cong trinh xay dung.

NGi tém lai, dé cac VLXD “xanh” phat trién hon trong
tuong lai can c6 su két hgp dong bo gilra nghién ciu khoa
hoc, dau tu cdng nghé, hd trg chinh sach va tang cudng nhan
thiic cdng d6ng déi véi cac san phdm “xanh” khéng xi mang
va c6 kha nang hép thu thai CO,.

La mot nha khoa hoc, dam mé véi linh vuc minh lua chon
nghién ctu, t6i rit mong muén nhan dugc sy quan tam tu
cac nha dau tu va hé trg ti phia Chinh pha dé bién két qua
nghién ctu t phong thi nghiém sém ng dung vao thuc
tién cudc séng.

9 Trdn trong cam on 6ng vé cuéc tro chuyén!

ISSN 2734-9888 | 12.2024 XAYDUNG |45



XUNG OUANH SU KIEN “TAO DONG CHAY CHO SONG TO LICH”

Bi thur Thanh 1y B
kiem tra thyee té tar's

o

Dong chay tu nhien hay cuong buic?

*
; NGUYEN HOANG LINH
A g
Ot su’kién “ndng” trén cong luan da xay ra tai Ha Noi
Va0 sang 02/12/2024, khi Bi thu Thanh Gy Ha N&i Bui
Thi Minh Hoai cing Cht tich UBND thanh phd Tran
Sy Thanh ¢6 budi kiém tra tién dd hé thdng x{ ly
nudc thai Yén Xa va cac giai phap lam sach song T6 Lich. Khi doan
cOng tac ma clia xa nudc tir hé Tay vao sdng T6 Lich, 6ng Nguyén
Binh Khuyén - Cha tich UBND quan Tay H6 - cho biét, néu tiép tuc
Xa nudc trong vong 2 gid lién tuc, ho Tay sé bi can kiét nudc. ..

Thong tin nay da gay bat ngd véi cac nha lanh dao thanh
phd khién Bi thu Thanh Gy Ha N&i yéu cau ngling ngay viéc xa
nudc tir hé Tay vao séng Té Lich.

Qua vy, ctiu song Té Lich ma lai htly hoai can co ton tai clia
ho6 Tay, mot danh thang ctia Ha N6i, mét noi duge ménh danh
1a “Ia phéi clia Tha d6” thi khéng thé chdp nhan. Ma hiéu qua
cta né lai chi ciu dugc trong... 2 gid déng ho!

Nhiéu cau hoéi dugc dat ra, tai sao mét du an quan trong nhu
vay, dau tu nhiéu tién cla, cong stic nhu vay, trong mét thaoi
gian dai nhu vay ma dung mot cai phai ngung lai? C6 lang phi
khéng? C6 ai chiu trach nhiém khong? Nguyén nhan tu dau?...

Nhing cau hoi trén chac chan sé dugc Ha Noéi tim ra
nguyén nhan va tra 16i. Tuy nhién, c6 mét van dé 16n hon, bao
quat hon, bén virng hon ¢6 1€ can phai ban luan bgi Ha Néi ¢6
nhing 9 con song, tir séng To Lich, sdng Sét, séng LU, réi dén
song Nhué, song Day... déu dang tua nhu nhitng c6ng thoat
nuéc thai khéng 16, hoi théi ndng nac. Mudn lam sach ching,

&
i g 2
XI MANG CAM PHA
CONG NGHE NHAT BAN
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duy nhat chi c6 mét phuong én, d6 la tao ra mét dong chay tur
mot nguén nudc sach bén viing, khéng 6 nhiém.

NGUY CO TU SU CAN KIET CUA SONG HONG

Qua quan trac khoang 20 nam gan day, cac nha khoa hoc da
danh gid, vé mua khé, tinh trang han han & ha du séng Héng da
va dang xay ra nghiém trong theo chiéu hudng hét stic bat Igi.

Nam 2004, nam dugc coi la khdc liét nhat trong vong 40 ndam
truGc do, muic nudc sdng Hong tai Ha Noi g thai diém thang 01/2004
[a 42,177 m, kiét nhat c6 lic xudng téi 1,75 m. Nam 2005 & cng thdi
diém, muc nudc xudng dén 2,06 m, kiét nhat cd lucxudng téi 1,5 m.
Vu déng - xuan nam 2006 - 2007, muc nudc sdbng Hong tai Ha Noi
giam xuéng con 1,6 m, thap nhat trong vong 100 nam.

Tinh trang khan hi€m nguén nudc khong ding lai & d6 ma
ngay cang gia tang theo cap s6 nhan. Cu thé, thang 11/2009, muc
nudc séng HoNg tai Ha N&i con 0,7 m. Khi d6, cac nha khoa hoc da
danh gia day la muc nudc can ky luc ciia séng Hong trong vong
107 nam qua. Nhung r6i dén cudi thang 12/2009, muc nudc rt
xuéng 0,66 m va dén dau thang 01/2010 muc nudc chi con 0,5 m...

Bén canh d6, nguén nudc ngam ctia Ha Néi cling bi khai
thac qua tai va 6 nhiém nghiém trong. Két qua khao sat cho
thay, hang loat chi tiéu thiét yéu déu cao hon gidi han cho
phép, trong d6, ham lugng amoni, arsen va cac hgp chat hiiu
c0 déu cao. Néu kéo dai tinh trang nay, nuéc ngam & Ha Noi
sé dan suy kiét va khong con dung dugc. Mét trong nhiing

m
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nguyén nhan quan trong la do su & nhiém nang cla cac con
s6ng néi do, nhu T6 Lich, Kim Nguu, sdng Sét, song LU...

S6ng Nhué la con s6ng ngoai thanh cé chic ndng tudi, tiéu
két hgp lay nudc tu chay tir séng Hong qua céng Lién Mac dé
tudi 81.148 ha va tiéu 107.530 ha dat néng nghiép. Céng dau
mai Lién Mac cé cao trinh day +1.00 m muc nudc thiét ké +3.40
m. Nhung da ti nhiéu nam vao mua kiét, muc nuéc séng Hong
ngay cang can, céng dau maéi Lién Mac khong c6 nudc chay
qua nén séng Nhué ciing da tra thanh song "chét"...

Chinh vi thé, dé tao ra mét dong chay cho cac con séng ndi
d6, Ha Néi hién nay dang phai dung phuang phéap cudng b,
téic la v6i hé thédng may bom khéng 16 d€ hy vong c¢6 thé cai
thién dugc tinh trang 6 nhiém cuia cac con séng noi dé.

LAM DAP DANG DE TAO DONG CHAY TU NHIEN

C6 thé khai quat, dap dang la loai cong trinh dugc xay dung
nham ngan chan dong nuéc mat hodac ngan dong gilr nuGc tir cac
con sdng, con sudi dé khai thac st dung tai nguyén nudgc.

Pé mong muén cé muc nudc hiru hiéu trén séng Hong,
cac nha khoa hoc tai Vién Khoa hoc thay Igi Viét Nam da thuc
hién dé tai “Nghién ctu téng thé gidi phdp céng trinh ddp déng
nudéc, nham ting phé véi tinh trang ha thdp muc nuéc, dam bdo
an ninh nguén nudc viing ha du séng Héng” thuc hién ti nam
2015 - 2018 do GS.TS Tran Pinh Hoa lam Cha nhiém. Cudi cling,
cac nha khoa hoc da dé xuat xay dung 2 dap dang & khu vuc
c6ng Xuan Quan (huyén Van Giang, tinh Hung Yén) va c6ng
Long Tlu (huyén Bong Anh, TP Ha Noi).

Mac dui dé xuat xay dung cac dap dang nham dang muc nudc
séng Hong dang gay nhiéu lo ngai vé nhiing tac dong khéng
mong muén, nhu dong chay thay ddi, kéo theo mét loat van dé
moi truding, trong dé cé chat luong nudc va hé vi sinh. .. nhung
nhiéu y kién cho rang, xay dung dap dang la phuong an t6i uu
nham khéc phuc tinh trang kiét nudc ctia song Hong hién nay.

Mot nghién ctu khac cling ctia cac nha khoa hoc dé xuat, dé
1a dan nuéc séng Da qua hé théng kénh dao dé tao dong chay
rifa sach cac con séng & nhiém ctia Ha Néi. D€ tao dong chay
thudng xuyén trén cac truc séng cla Ha Noi, cap nudc tudi 6n
dinh cho san xudt ndbng nghiép va cac nganh kinh té phia tay -
nam s6ng Hong, du an sé thuc hién phuong an xay dung dap
dang trén song Da khu vuc xa Thuan My (huyén Ba Vi), ldy nudc
qua céng Luong Phu theo song Tich, dén cau Ai Mé, xay dung
tuyén kénh theo hudng Quéc 16 32 vé dén ho Tay.

V6i cao trinh muc nudc thugng luu +£14.00 m, luu lugng
qua céng Luong Phu khoang 120 - 130 m/s, cap cho séng Tich
khodng 55,0 m3/s, song Bdy 26,0 m3/s, sébng Nhué 33,0 m’/s,
s6ng T6 Lich va H6 Tay 16,0 m*/s.

Theo tinh toan cta cac nha khoa hoc, phuong an nay c6
tinh kha thi cao bai nhiéu I&. Thir nhdt, trén séng Da c6 cac hd
thuy dién bac thang Hoa Binh, Son La va Lai Chau da di vao
hoat ddng khién nguén nudc séng Da ludn ludn 6n dinh ca vé
mua kiét (luu lugng qua mét té may phat dién 300 m¥/s, thuy
dién Hoa Binh néu van hanh cé 8 t8 thi luu luong 1a 2.400 m3/s).

Thur hai, nuéc séng Ba vao mua kiét khong cé phu sa, trong va
sach, dd tiéu chudn cung cap cho tréng rau sach, nudi trong thuy
san va cac nganh kinh t€ khac, tao ra dugc dong chay thudng xuyén

Ai cling hiéu rdng yéu cdu ngting ngay viéc xa nuéc
tir hé Tay vao séng T6 Lich chi la gidi phdp cu thé
trong mét tinh huéng nhdt thoi va cing chi cé tinh
hdu ich véi mét con séng Té Lich. Con nhiéu con
s6éng 6 nhiém khdc cua Ha Néi va nguyén nhéan géc
ré la su ngay cang can kiét ciia séng Hong hon 20
ndm nay van con nqguyén do!

trén cac con séng. Phuong an nay cé tac dung pha loang lugng
nudc thai bi & nhiém trén cac séng, ho thudc khu vuc ndi thanh,
gilp cac nha may xtr ly nudc thai hoat déng nang cao hiéu qua.

Thir ba, kénh mai xay dung c6 cao dd muc nuéc 6n dinh,
nudc trong va sach, tao ra dugc tuyén du lich theo dudng thuy
tur HO Tay 1én khu nudc khoang Thuan My. Néu kinh doanh khai
thac téng hop khu du lich nudc néng Thudn My va hai bén b&
kénh sé c6 nguén thu kha thi, thai gian hoan vén nhanh.

Thur tu, tao ra long séng Pa phia thugng luu dap ¢ cot
nudc cao 6n dinh, han ché viéc x6i 1& hai bén bd séng Da va
tao diéu kién thuan tién cho van tai thuy ti Ba Vi lén Hoa Binh
khong bi méc can vao mua kiét nhu nhiing nam vira qua.

Thir ndm, véi luu lugng khodng 120 - 130 m3/s (bang téng
luu lugng da thiét ké clia cac cdng dau méi) nén khéng lam
anh hudng dén viéc chia sé lugng nudc clia song Da va séng
Hong cho cac dia phuong khac.

Thir sdu, vé von dau tu, doan kénh méi tir cau Ai M6 vé dén
Ho Tay, dé nghi ddu thau theo hinh thiic doanh nghiép bé vén
dau tu xay dung va khai thac lgi thé thuong mai, dich vu...

Theo cac nha khoa hoc, phuong én trén sé giai quyét dugc
tan g6éc cho viéc cdp nguédn 6n dinh dé phuc vu sén xuat néng
nghiép, cac nganh kinh té€ va lam "s6ng" lai cac séng trong noi
thanh, gop phan xay dung Tha d6 Ha Néi hién dai, xanh, sach
dep va bén viing.

CAN cO BIEN PHAP TONG THE VA BEN VUNG

Trd lai su kién cac nha lanh dao TP Ha Néi yéu cau ngling
ngay viéc xa nudc tir hé Tay vao séng Té Lich hém mai day. Ba
gan 20 nam nay, viéc 6 nhiém nang né nhiing con séng cdia Thu
dé da la néi am anh khéng chi doi véi ngudi dan Ha Noi ma con
véi ngudi dan trong ca nudce va khach nudc ngoai. Tai budi lam
viéc v6i Ban Thudng vu Thanh Gy Ha Noi mdi day, Téng Bi thuTé
Lam cho biét, da co khoang 30 nghin ty dong dau tu cac du an
lam sach s6ng T6 Lich nhung dén nay chua dat ky vong.

Ngay tai hién trudng hém 02/12 dy, Chu tich UBND thanh phé
Tran Sy Thanh da goi mé& vé cach xtr ly. Ong cho rang viéc ldy nudc
tlr séng HANg vé hé Tay nén cd 2 dudng 6ng, mdt duding bé cap
cho hé Tay khi can thiét; dudng con lai thudng xuyén bé cap nudc
cho séng Té Lich, chay déc lap bang 6ng thép, di ngam dudi long
hé, bom thang vao song T6 Lich dé khong pha loang nuGc hd Tay. ..

Tuy nhién, ai cling hiéu rdng day chi la giai phap cu thé
trong mot tinh huéng nhat thdi va cling chi ¢6 tinh hiiu ich
vGi mot con séng Té Lich. Con nhiéu con séng 6 nhiém khac
ctia Ha Néi va nguyén nhan géc ré la su ngay cang can kiét ctia
s6ng Hong hon 20 ndm nay van con nguyén do!
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DOANH NGHIEP

CBAM va co hoéi vang cho doanh nghiép

Viét Nam

TO THANH SON*

VGi Ca ché Diéu chinh bien gidi carbon (CBAM) cua Lien minh chau Au, cac doanh
nghiép xuat khdu cua Viet Nam co co hoi dé chuyén d6i hudng tdi san xudt bén
vling, gia tang kha nang canh tranh trén thj trudng qudc té.

i€n do6i khi hau khong chi la moét thach thic toan

cau ma con dang dinh hinh lai cach thé gidi kinh

doanh van hanh. Truéc ap luc bao vé méi trudng

va phat trién bén viing, cadc quéc gia va té chuc
quéc té da dua ra nhiéu quy dinh nghiém ngat nham kiém
soat lugng khi thai nha kinh (KNK). Trong sé dé, CBAM cua
Lién minh chau Au (EU) dugc xem la mot trong nhing
sang kién néi bat, thuc day viéc minh bach héa va gidm
phat thai carbon trong chudi cung tng toan cau.

Vi CBAM, cac doanh nghiép xuat khiu, dac biét tai Viét
Nam, d6i dién khong chi véi nhiing thach thic ma con véi
nhiing co hoi dé chuyén déi hudng tdi san xuat bén viing,
gia tang kha nang canh tranh trén thi trudng quoc té.

CBAM LA GI VA TAI SAO QUAN TRONG?

CBAM dugc thiét ké dé giam thiéu "chuyén dich phat
thai carbon" - hién tugng doanh nghiép chuyén san xuat
dén cac quéc gia co tiéu chuan maéi trudng thap hon nham
tranh cac quy dinh nghiém ngat.

Theo ca ché nay, cac nha nhap khau vao EU phai cung
cap bao cao chi tiét vé lugng phat thai carbon trong san
phdm ctia minh. Cac s6 liéu nay phai dugc xac minh bai
bén thi ba doc lap, ddm bao tinh minh bach va chinh xac.

Céc nganh nam trong pham vi CBAM bao gém: Xi
mang, sat thép, nhém, phan bdén, hydro va dién - nhiing
linh vuc c6 lugng phat thai KNK I6n. CBAM khéng chi bao

OGidm déc Phat trién bén vitng SGS Viét Nam
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vé moi trudng ma con khuyén khich cac doanh nghiép dau
tu vao cong nghé sach va st dung nang lugng tai tao, tu
dd ting cudng khad nang canh tranh clia sdn pham than
thién méi trudng trén thi trudng toan cau.

CBAM VA CO HOI CHO DOANH NGHIEP VIET NAM

La mot quéc gia ¢6 nén kinh t& dua vao xuat khau, Viét
Nam duing trudc ap luc I16n tir cac tiéu chudn quéc té nhu
CBAM. Tuy nhién, day cing la co hoi dé cac doanh nghiép
nang cao nang luc san xuat va xay dung hinh anh bén viing.

Chinh phu Viét Nam da dua ra nhiéu chinh sach hé
trg, tao nén tang giup cac doanh nghiép thich ing nhanh
chéng. Pau tién, 16 trinh gidm phat thai carbon dugc xay
dung nhdm dinh hudng cu thé cho doanh nghiép trong
viéc chuyén déi san xuat. BDong thdi, Viét Nam thdc day
manh mé viéc ap dung céng nghé xanh va moé hinh kinh té
tuan hoan, gitup doanh nghiép giam phat thai va tiét kiém
chi phi san xuat.

Bén canh d6, quy trinh kiém soét khi thai theo chuan
quéc té da dugc trién khai, ddm bao rang cac doanh nghiép
trong nuGc khéng bi tut hau so véi cac doi thu quoc té. Viéc
thiét lap thi trudng tin chi carbon cling mang lai cong cu tai
chinh quan trong, gitip doanh nghiép bu dap phat thai va
dau tu vao cac giai phap xanh mot cach hiéu qua.

DOANH NGHIEP CAN LAM GI DE CHUAN BI?
DE chuan bi cho cac yéu cau nghiém ngat cia CBAM,
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doanh nghiép Viét Nam can trién khai cac chién lugc toan
dién. Trudc tién, viéc danh gia hién trang phat thai la budc
di quan trong dé€ nhan dién nhiing nguén phat thai 16n
trong toan bo chubi san xuat. Viéc nay giup doanh nghiép
xac dinh ré nhing khu vuc can cai thién. Hé théng giam
sat khi thai cling can dugc thié€t 1ap nham dam bao kha
nang theo déi va bdo cdo minh bach.

Ti€p dén, doanh nghiép can thuyc hién kiém ké va bao
cao phat thai mét cach bai ban. Diéu nay bao gom thu thap
d liéu chi tiét vé phat thai truc ti€p ti hoat déng san xuat
(Scope 1), phat thai gian tiép tu viéc s dung nang lugng
(Scope 2) va phat thai tir chudi cung tng (Scope 3). Viéc
tinh toan va bao cao phai dua trén cac tiéu chuan quéc té
nhu GHG Protocol, ISO 14064-1 va ISO 14067 dé dam bao
tinh chinh x4dc va minh bach.

Bén canh do, viéc t6i uu hoa quy trinh san xuat la yéu té
c6t 16i gitp doanh nghiép dap ting CBAM. Dau tu vao cdng
nghé sach, s&t dung nang luong tai tao va cai tién hiéu suat
nang lugng khéng chi giam phat thai ma con gop phan
ti€t kiém chi phi dai han. Ngoai ra, su hop tac vGi cac doi
tac trong chudi cung Gng cling dong vai trdo quan trong
trong viéc déng bé hda néd luc giam phat thai.

Mot 16 trinh dai han cling can dugc xay dung dé dinh
hudng cho cac hoat dong cla doanh nghiép. Giai doan
ngan han 2024 - 2025 nén tap trung vao hoan thién hé
théng kiém ké va bao cdo thir nghiém. Giai doan trung han
2025 - 2030 can ddy manh dau tu vao nang lugng tai tao va

cai ti€én chubi cung ing. D&n ndm 2050, muc tiéu Net Zero
can trd thanh hién thuc théng qua déi méi toan dién trong
san xudt va quan ly.

DONG HANH CUNG SGS TRONG HANH TRINH
TUAN THU CBAM

Véi hon 15 nam kinh nghiém trong linh vuc xac minh
khi thai theo Hé théng Mua béan Phat thai cta EU (EU ETS),
T6 chuc chiing nhan SGS dong vai trd quan trong trong
viéc hé trg cac doanh nghiép Viét Nam thich Gng véi
CBAM. Tur kiém ké phat thai, thdm tra s6 liéu dén hé trg ky
thuat cho chién lugc giam phat thai, SGS mang dén nhirng
giadi phap toan dién va phu hgp véi dac thu cla linh vuc,
dam bao doanh nghiép dap ung cac yéu cau khat khe tu
thi trudng quéc té.

CBAM - CO HOI VANG PE DINH HINH TUONG LAI

CBAM khoéng chi [a mot thach thic ma con la mot co
héi 16n dé cac doanh nghiép Viét Nam khdng dinh minh
trén ban dé kinh té bén viing toan cau. Chuan bi tot tu
hoém nay khéng chi gitip doanh nghiép dap tng céc tiéu
chudn ctia CBAM ma con md ra cc héi gia tang nang luc
canh tranh, xay dung thuong hiéu va déng gép vao muc
tiéu quoc gia Net Zero vao nam 2050.

Hay hanh dong ngay hém nay, béi su chudn bi khong
chi la trach nhiém ma con la chia khéa dé doanh nghiép
dan dau trong cudc dua bén viing.
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DOANH NGHIEP 4.0

Xuan Mai Corp -

Lan téa gia tri, kién tao niém tin

> THE TUYEN

Trai qua han bén thap ky phat trién, Xuan Mai Corp tré thanh nha dau tu bat déng
san uy tin va nha thau EPC hang dau tai Viet Nam.

DI SAN CUA sU D61 MG1 VA NIEM TIN

Bugc thanh 1ap ngay 29/11/1983, Cong ty CP Pau tu va
xay dung Xuan Mai (Xuan Mai Corp) c6 tién than la Nha
may bé tong tdm Ién Xuan Mai véi sy hé trg ky thuat tu
Lién Xo.

Trai qua hon 4 thap ky, Xuan Mai Corp da phat trién
thanh mét trong nhitng nha dau tu bat déng san uy tin va
nha thau EPC hang d4u tai Viét Nam. N&i tiéng vdai viéc ap
dung c6ng nghé tién tién, Xuan Mai Corp la doi tac dang
tin cdy cta khach hang tai Viét Nam va quoc té.

Cé tru s& chinh tai Ha NOi, Xuan Mai Corp hoat déng
theo moé hinh tap doan véi danh muc dau tu rong 1én
trong cac linh vuc bat dong san, xay dung, san xuat cong
nghiép va tu van thiét ké. Di san clla Cong ty dugc dénh
dau b&i nhirng thanh tuu doét pha, bao gém viéc ap dung
thanh cong céng nghé bé téng du Ung luc, gép phan lam
thay d8i dién mao nganh Xay dung.

DICH VU TOAN DIEN TREN NHIEU LINH VUC

Xuan Mai Corp chuyén vé 4 linh vuc kinh doanh c6t 16i:

(1) Bdu tu' va kinh doanh bdt déng san

Xuan Mai Corp da phat trién nhiéu du an khu dan cu
va thuong mai, ndi bat nhu: Xuan Mai Complex, Xuan Mai
Sparks Tower va Khu phtic hgp Rose Town... Cac du dn nay
thé hién thiét ké hién dai va chat lugng xay dung vuat troi,
dap Ung nhu cau da dang vé nha & va kinh doanh.

(2) Tu' vdn va thiét ké

Théng qua cong ty con, Cong ty CP Tu van thiét ké
Xuan Mai cung cap cac giai phap thiét ké hang dau cho céc
toa nha cao tang, khu dan cu va cong trinh céng nghiép.
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B6 phan nay da déng gép cho cac du én tiéu biéu nhu My
Dinh Pearl va Eco Green City.

(3) San xudt céng nghiép va vat liéu xdy dung

Cac nha may clia Xuan Mai dugc trang bi day chuyén san
xuat hién dai nhap khau tuir Buc, Phan Lan va Tay Ban Nha,
san xuat cac cau kién bé tong duc san chat lugng cao va
tdm tudng Acotec. Nhitng d6i mdi nay nang cao hiéu qua
xay dung déng thai gidam chi phi va tac ddng méi trudng.

(4) Xay dung va ldp ddt

VéGi chuyén mon trong cac cong trinh dan dung, cong
nghiép va cong trinh cdng cdng, Xuan Mai Corp da thuc
hién cac du én mang tinh biéu tugng, gém: Nha may Thay
dién Budén Kuép, Bao tang Ha Néi. Cong ty cling xuat sac
trong viéc san xuat va lap dat cac cau tric gia c6 thép cho
cac ¢o sG ha tang quy mé I6n.

NANG LUC CONG NGHE VA PHAT TRIEN BEN VUNG

Cam két d6i mai ctia Xuan Mai Corp dugc thé hién qua
viéc 4p dung cdng nghé tam tudng Acotec ti Elematic clia
Phan Lan. Cac tam tudng nhe, than thién véi méi trudng
nay da cach mang héa xay dung bang cach cat giam chi
phi, gidm lao déng va rdt ngan thgi gian thuc hién du an.
Cam két bén viing cla céng ty con md rdng dén viéc s
dung nguyén vat liéu dia phuong va thuc hanh san xuat
c6 y thic v&i maoi trudng.

Trong cac dy an cong nghiép, cac cau kién bé tong duc
san ca Xuan Mai da ching minh dugc tinh linh hoat, dé
bén va hiéu qua cta ching. Cong ty da trién khai cac cong
nghé nay trong cadc nha may néi tiéng cho cac tap doan
toan cau nhu Intel, Canon, Panasonic va Yamaha.
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QUAN HE POI TAC VA CONG NHAN UY TiN

Thanh c6ng ctia Xuan Mai Corp dugc xdy dung trén céc
ma&i quan hé déi tdc manh mé vai cac cdng ty quéc té nhu:
Elematic (Phan Lan); Rieckermann (Duc) va Frumecar (Tay
Ban Nha), ddm bao ti€p can cdng nghé va chuyén mén tién
ti€n. Nhitng déng gop clia cdng ty cho nganh Xay dung da
dugc ghi nhan qua nhiéu giai thuéng: Huan chuong Lao
doéng Hang Nhi tu Chu tich nudc; Gidi thudng Khoa hoc
va cong nghé nha nudc vé cac tié€n bo trong cong nghé
bé téng du Ung luc; cung nhiéu Huy chuong Vang cho cac
sang tao xay dung tai cac trién 1am qudc té.

TAM NHIN TUONG LAI

Nhin vé phia truéc, Xuan Mai Corp dat muc tiéu cing
c6 thém vi thé dan dau cta minh trong cac linh vuc xay
dung va bat déng san tai Viét Nam. Xuan Mai Corp du dinh
m& réng viéc st dung cac cong nghé xay dung tién tién,
phat trién cac du an bén viing hon va tang cudng hop tac
V@i cac déi tdc qubc té. Bdng cach uu tién dbi mdai, chat
lugng va bén viing, Xuan Mai Corp sdn sang dap ung cac
yéu cau thay déi clia thi trudng nang dong.

TAI SAO CHON XUAN MAI CORP?

D6i véi cac nha dau tu va khach hang trong linh vuc bat
dong san va xay dung, Xuan Mai Corp dai dién cho su tin
cdy, d6i méi va xuat sic. H6 so thanh tich da dugc ching
minh, két hop véi cach ti€p can tién bo, lam cho cong ty
trd thanh doi tac ly tudng cho cac du an tham vong.

Kham phé cac co hoi hgp tac cung Xuan Mai Corp dé
Nha xuong, day chuyén san xudt tam twong Acotec cung xay dung mot tuong lai sang hon, bén vitng hon.«
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THIET KE, QUAN LY DU AN CAU
Thiét ké, quan ly du an [kt
cau theo cong nghé BIM

> AN NHIEN

INFRAWDRKS -+ CIVIL3D -+ REVIT (DYNAMO) + BIM 360

Cuén sach "Thiét ké, quan ly du an cau theo

cong nghe BIM (INFRAWORKS + CIVIL3D+REVIT
(DYNAMOQ)+BIM 360)" cua tac gia Pham Ngoc Bay
a mot tai lieu chuyen sau va thuc tién, cung cap
cai nhin toan dién vé viec tng dung cong nghe Mo
hinh thong tin cong trinh (Building Information
Modeling - BIM) trong thiét ke va quan ly cac du

an giao thong.

udn sach dugc ThS Pham Ngoc Bay - giang vién bo

mon Tin hoc clia Truong Pai hoc Giao thong van tai

phan hiéu TP.HCM nghién ctu xay dung néi dung

trong 5 nam (2017 - 2022). Qua trinh bién soan cuén
sach, ThS Pham Ngoc Bay ciing da tham gia mot sé du an thuc
té€ dp dung BIM tai Viét Nam nhu du an nut giao Ngoc Héi &
Nha Trang, Khanh Hoa va du an ha tang ap dung BIM ctia san
bay Long Thanh. Viéc tham gia vao cac du an thuc té€ trong
qua trinh bién soan cudn sach, gitp cho tac gia kiém tra lai
viéc bé tri theo trinh tu cac chuong trong cudn sach cho phu
hop.

VGi noi dung chi tiét va phong phd, cudn sach khéong chi
cung cap kién thic nén tdng ma con dua ra cac hudng dan
thuc hanh cu thé, gitp ngusi doc trién khai BIM hiéu qua
trong thuc té. C6 thé ké dén mot s6 diém ndi bat clia sach
nhu:

Thi nhat, nén tang ly thuyét va thuc tién vé BIM. Sach gidi
thiéu day da vé BIM, tir khai niém, Igi ich, dén cac nguyén tac
quan ly dit liéu qua Méi trudng dit liéu chung (CDE).

Nhirng ndi dung nay dugc trinh bay phu hgp v&i Quyét
dinh s6 347/QD-BXD ngay 02/4/2021 vé viéc cong bé Hudng
dan chi tiét 4p dung Mé hinh théng tin céng trinh (BIM) déi
vGi cong trinh dan dung va cong trinh ha tang ky thuat d6 thi
va Quyét dinh s6 348/QD-BXD ngay 02/4/2021 vé viéc cong
b8& Huéng dan chung ap dung Mé hinh théng tin céng trinh
(BIM).

Th hai, tng dung cu thé trong cdng trinh giao théng. Tac
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gid huéng dan chi tiét cach stt dung cac phan mém Autodesk
nhu Infraworks, Civil 3D, Revit va Navisworks trong cac giai
doan thiét ké cau, ham va cac cdng trinh ha tang khac.

M6 hinh dugc trién khai theo cadc muc d6 chi tiét (LOD100,
LOD200, LOD 300, LOD 350), dap ting yéu cau ky thuat tir thiét
ké co s dén thi cong, phu hgp véi Quyét dinh sé 347/QD-
BXD va Quyét dinh s6 348/QD-BXD.

Thu ba, quan ly du én bang BIM. Cuén sach nhan manh vai
trd cia BIM trong quan ly du an, ti 1ap tién do thi cdng, kiém
tra giao cat két cau, dé€n quan ly théng tin phi hinh hoc. Cac
céng cu nhu BIM 360 va Dynamo dugc gidi thiéu nham hé
trg t6i uu hda quy trinh lam viéc va nang cao hiéu qua du an.

Thi tu, diéu chinh phu hop véi diéu kién tai Viét Nam. Tac
gia 16ng ghép cac phuong phéap ép dung BIM sao cho phu
hap vai boi canh thuc té tai Viét Nam, nhu st dung hé toa dé
VN2000, tich hgp cac nén tdng CDE BIMNext va dam bao tuan
thi cac yéu cau phap ly trong nudc.

Cudn sach "Thiét k&, quan ly du an cau theo cong nghé
BIM (INFRAWORKS+CIVIL3D+REVIT (DYNAMO)+BIM 360)" Ia
mot tai liéu tham khao va can thiét cho cac ky su, nha quan ly
du an, va sinh vién nganh xay dung giao théng. Vai su két hop
gilia ly thuyét, thuc hanh, va su phu hgp vai qui dinh phap
ly hién hanh, cuén sach khong chi hé trg ngusi doc lam chu
c6ng nghé BIM ma con gidp ho trién khai cdng nghé nay mét
cach hiéu qua trong cac du an thuc té.

Séch do NXB Xay dung phét hanh, dugi hinh thidc sach
dién tu (ebook) tai dia chi: https://nxbxaydung.com.vn/.



NGHIEN CLU

ENgay nhan bai: 16/9/2024 MNgay sla bai: 18/10/2024 MNgay chap nhan dang: 22/11/2024

Danh gia kha nang héa léng cua cat min khu vuc
ven bién Bac Boé bang thi nghiém ba truc dong

Evaluation of liquefication potential of fine sand in the northern coastal area based on

dynamic triaxial test

>TS DANG QUANG HUY", TS VU MINH NGAN', TS PAO HUY HOANG?

'"Trudng Pai hoc Mo-Dia chat Ha Néi
Trudng Dai hoc Xay dung Mién Tay
"Email: dangguanghuy@humg.edu.vn

TGM TAT

Dang dat la mat tham hoa thién nhién gay ra nhiéu thigt hai cho con
ngurdri va hién tugng nay xay ra ngay cang thung xuyén tai nuac ta.
Nghién ctru vé dang dét cung nhitng hé qua di keém nhur haa lang dat |3
mat vén dé ngay cang duge quan tam. Khu vic ven bign Bac Ba hien
nay dang ca nhiéu cang trinh ha tang dugc xay dung doi hai danh gia
cén trong céc rii ro b thé xay ra. Bai bao nghién ciu nham danh gig
kha nang haa lang cia cat min khai thac tai khu vuc ven bién Bac Ba
thoing qua céc thi nghigm nén ba truc dang trong phong, déy & phuong
phap duge st dung phd bign trén the giti dé nghién ciru haa lang dat.
Tuy vay, @ Viet Nam nd van chura duge st dung riing réi. Ket qué cho
thay, cat min khu vire nay ca kha nang bi hoa lang, mirc da haa lang phu
thudc vao cac y&u td khac nhau nhu ap lye ca'két, do chat cia mau hay
ty sdl (ng suét cia tai trong dang.

Tir khéa: Haa lang; ap luc cd két; da chat; ty sd Gng suft; ba truc
dang.

ABSTRACT

Earthquake is a natural disaster that causes significant damage to
humans and this phenomenon occurs more frequently in our
country. Research on earthquakes and their effects such as soil
liquefaction is an issue of increasing concern. The coastal area of
the North is currently having many infrastructure projects being
built, requiring careful assessment of possible risks. This paper
evaluates the liquefaction potential of fine sand exploited in the
coastal area of the North through cylcic triaxial test, this is a
method commonly used over the world for studying soil
liquefaction, however it is not yet widely used in Vietnam. The
results show that fine sand in this area can be liquefied. the degree
of liquefaction depends on various factors such as consolidation
stress, relative density or cyclic stress ratio.

Keywords: liquefaction; consolidation stress; relative density;
cyclic stress ratio; cyclic triaxial test.

1. GIGI THIEU

Dong dat 1a mot tham hoa thién nhién da gay ra rat nhiéu thiét hai
cho céng trinh va con ngudi. Hién tuong nay di kém véi hdalong da lam
hu hai trén dién réng thanh phé Nigata, Nhat Ban vao nam 1964 vai
hang nghin ngdi nha cling cac ca s& ha tang nhu cau, dudng, cang bi
pha hay. Sau tham hoa nay, déng dat di kém véi héa long da nhan dugc
su quan tam rat I16n clia cc nha khoa hoc véi cac cdng trinh tién phong
nhu Lee va seed (1967) [1], Castro (1969) [2]. Gan day hon, dong dat di
kém vdi héa ldng tiép tuc la nguyén nhan gay hu hong cho cong trinh
dan dung cing nhu ha tang ca s& trén thé gidi. Trong cac tran dong dat
nam 2010, 2011 tai Christchurch, New Zealand nén dat da bi héa léng &
nhiéu khu vuc, dan dén viéc hang loat ngéi nha va cong trinh cong céng
bi sut Iun hodc d8 sap. Pudng sa bi nut gay, hé théng thoat nudc va ha
tang ngam bi hu hai nghiém trong [3]. Nam 2018, tai Palu, Indonesia,
mot tran dong dat 7,5 d6 da tao ra mét dong trugt dat dai hon 800 m,
lam sup d6 khoang 1,64 km? dat dai va pha hiy hang ngan ngéi nha.
Dong trugt nay la do hda long |6p dat cat nam ngay dudi mat dat tai noi
€6 d6 déc nhe khoang 3 d6 [4].

Tai Viét Nam, c6 nhiéu khu vuc nam trong vanh dai dong dat
manh cap dé 7-8. Thuc té cho thay, gan day cling xay ra nhiéu tran
déng dat khac nhau nhu tai Tring Khénh, Cao Bang néam 2019 hay
tai Mudng T, Lai Chau nam 2020, mac du hau qua dé lai chua dén
muc nghiém trong, tuy nhién van dé héa léng dat gan lién vai dia
chén can dac biét quan tam nghién ctu.

Thiét bi nén ba truc ddng la thi nghiém dugc st dung phé bién
trén thé gidi dé nghién clu héa ldng dat. Pay la thiét bi gia tai chu
ky véi bién do, tan s6 c6 thé mé phéng Ung suit gay ra trong cac
tran déng dat. K&t qua nghién cdu tir thi nghiém nay c6 thé dung
dé danh gia kha nang hoéa 1dng clia moét loai dat, cat trong thuc té
cling nhu st dung cac két qua do6 dé nang cao kha nang khang hoa
I6ng clia dat va tiing dung trong thiét ké nén méng cong trinh. Khu
vuc ven bién Bac Bo hién nay la mét trong nhiing khu vuc trong
diém phat trién kinh té vdi rat nhiéu céng trinh dang dugc dau tu
xay dung, dién hinh c6 thé ké dén nhu tuyén dudng ven bién cling
nhiéu hai cdng ndm trong khu vuc. Viéc danh gid nguy co c6 thé dnh
hudng dén dé bén vimng clia cac cdng trinh nay la vé cung quan
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trong. Trong bai bdo nay, nhém tac gia thuc hién chudi thi nghiém
nén ba truc déng dé danh gia kha ning bi héa ldng cda cat khai thac
tai khu vuc Hai Phong, day la loai cat dugc dung nhiéu trong san lap
cling nhu d3p nén dudng cho cac cong trinh tai ven bién Bc Bo.

2. THIET BI VA QUY TRINH THi NGHIEM

2.1.Vatliéu thi nghiém

Vat liéu thi nghiém duogc st dung la cat min c6 mau vang nhat,
dugc khai thac tir mé cat Hai An, Hai Phong. Day la loai cat phé bién
va dugc Ung dung réng rdi trong xay dung, dac biét la trong viéc
dap nén dudng ciing nhu nén méng cho cac cdng trinh ha tang va
dan dung khac. Trudc khi dua vao thi nghiém, cat dugc x( ly qua
nhiéu budc nhdm dam bao tinh ddng nhat va loai bo tap chat.

Quaé trinh xt ly bao gém viéc loai bd céac hat hitu co, s6i I6n va
tap chat lan trong cat. Sau khi loai bé tap chat, cac hat cat co kich
thudc chl yéu nam trong khoang tir 80 um dén 400 pm, kich c¢& nay
nam trong nhém cat min. Sau khi hoan tét sang loc, ta tién hanh xac
dinh kich thudc hat trung binh (d50) thu dugc két qua la 0,21 mm,
hé s6 déng nhat la 1,96.

Bén canh d6, d6 rbng clia cat cling dugc xac dinh, két qua thu
dugc gia tri d6 rdng 16n nhat (emax) la 0,90 va nhé nhat (emin) la
0,62 (chi tiét thé hién trong Bang 1). Thanh phan hat clia cat sau khi
sang loc dugc ghi nhan va trinh bay trong Bang 2, thé hién chi tiét
hon vé cau truc va phan bé kich thuéce hat cla mau cét.

Bang 1. Ddc trung cla cat Hai An

dso (um) Ce Cu €max €min
211 0,98 1,94 0,90 0,62
Bang 2.Ti lé thanh phan hat cat Hai An

Kich thudc 16 sang (mm) 0.08 | 0.14 | 0315 0.4

Lugng sét tich lay trén sang (%) 100 79 5 0

2.2. Thiét bi va quy trinh thi nghiém

Thiét bi st dung dé tién hanh thi nghiém 1a hé théng may nén
ba truc déng Tritech 50 ctia Controls (Hinh 1), day la mét thiét bi cao
cap dugc thiét ké dé thuc hién cac thi nghiém ca hoc dat nham phan
tich cac dac tinh Ung xt ctia dat dudi nhiéu diéu kién tai khac nhau
nhu tdi trong déng, tai trong chu ky cling nhu tai trong tinh trong
cac diéu kién thoat nudc hodc khong thoat nuée.

C4u tao clla mday bao gébm cac thanh phan chinh gém khung
may chinh dugc lam tir thép cudng dé cao, la phan try d& cla thiét
bi, ddm bao kha nang chiu tai I6n ma khéng gay bién dang, dong
thdi gitt cdc bd phan khac clia may khac ¢ dang vi tri. Budng thi
nghiém kin (triaxial cell) nam & trung tadm gidta 2 khung may, dugc
ché tao tu vat liéu trong suét, chiu ap luc cao, cho phép dé dang
quan sat mau dat trong khi thuc hién thi nghiém. Mau dat tiéu
chudn hinh tru dugc dat trong budng nay 6 kich thudc t6i da la
duong kinh 70mm, cao 140mm va dugc bao boc béi mot I6p mang
cao su khéng tham nudc, gitp c6 lap mau véi nuéec xung quanh.
Nudc dugc bom vao budng qua cac céng nap dé tao ap luc budng
(confining pressure), mé phong diéu kién ting suat thuc té cta dat
trong tu nhién.

M4y dugc trang bi piston thdng diing dé tac déng tai trong doc
truc 1&n mau dat. piston nay duogc diéu khién bang déng co hodc hé
théng thay luc, gidp dam bao ap luc dugc thiét 1ap chinh xac, c6 thé
diéu chinh theo yéu cdu cla ting thi nghiém. Trong budng thi
nghiém, cac céng thoéat nudc va kiém soat ap suat 16 réng (pore
pressure control ports) dugc két ndi vai cac cdm bién, cho phép theo
déi va diéu chinh sy thoat nudc hoac ap luc 16 réng bén trong mau
dat. Diéu nay dac biét quan trong trong cac bai thi nghiém nén cé
thoat nudc (CD) hodc khéng thoat nudc (UU, CU).
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Hé thong Tritech 50 nay tich hgp cac cdm bién do ludng hién dai
dé giam sat va ghi nhan dit liéu chinh xac. Cdm bién luc (load cell)
dugc st dung dé do luc nén truc tac dong 1én mau dat, cdm bién
dich chuyén ghi nhan sy thay d8i chiéu cao va d6 bién dang ngang
ctia mau. Ngoai ra, cac cdm bién ap suat ddm bao viéc do va kiém
soat ap luc bén va ap suat 16 rbng mét cach chinh xac. Dac biét, may
con ¢6 hé théng do thé tich thoat nudc, cho phép tinh toan su thay
dé6i thé tich clia mau dat trong cac diéu kién thi nghiém khac nhau.

May Tritech 50 dugc diéu khién théng qua mét phan mém tu
dong hién dai khdng chi cung cap kha nang lap trinh tai trong va ap
luc theo tung giai doan, ma con cho phép thu thap, x ly va phan
tich dt liéu thai gian thuc. TUr d6, cac thong sé quan trong nhu géc
ma sat trong, luc dinh ctia dat, m6 dun dan héi va bién dang gidi
han dugc tinh todn mot cach chinh xac. Hé théng con hé trg thuc
hién cac loai thi nghiém phé bién nhu nén khong c6 két - khéng
thoat nudc (sa d6 UU), nén c6 két khong thoat nudce (sa d6 CU) va
nén thoat nudc hoan toan (CD).

Hinh 1. Thiét bi nén ba truc Tritech 50

2.3. Quy trinh thi nghiém

Thinghiém ba truc déng cho phép xéac dinh cac chi tiéu tinh chat
dong hoc clia dat nén cling nhu kha nang héa léng clia nén dat,
hién nay c6 rat nhiéu quy trinh c6 thé dugc st dung dé tién hanh thi
nghiém nén ba truc, tiéu biéu c6 thé ké d&n mét s6 tiéu chudn nhu:

-Thi nghiém xac dinh dé bén va kha nang héa léng (theo ASTM
D5311);

- Thi nghiém xac dinh mé dun va hé sé gidm chan (theo ASTM
D3999);

- Thi nghiém xéac dinh mé dun dan hoi cia dat nén va vat liéu
moéng dudng (theo AASHTO T307-99 hodc theo TCCS 37:
2022/TCDBVN).

- Thi nghiém nén ba truc cai tién theo tiéu chudn clia Phap NF P
94-070 va NF P94-074

- Thi nghiém xac dinh stic khang cat khong c6 két - khong thoat
nudGc va cd két - thoat nudc clia dat dinh trén thiét bi nén ba truc
TCVN 8868:2011

Nhin chung, cac tiéu chuan sé ¢ nhiing diém riéng biét cho phu
hop véi diéu kién clia tiing nudc nhung co ban cac budc chuin bi
ma3, tién hanh thi nghiém, xt ly két qua cla tat ca cac tiéu chuén la
giéng nhau. Trong pham vi nghién ctru nay, nhém téc gia sir dung
céac budc thi nghiém theo tiéu chudn ASTM D5311 [5].

a) Chuan bi mau.

Mau cét thi nghiém phai dat dugc yéu cau vé dé dong nhat va
d6 chat yéu ciu. Hién nay, c6 3 phuong phéap chi yéu dé chuin bi
mau thi nghiém d6 la phuong phap rét cat kho, phuong phép lang
cét trong nudc va phuong phép dam dm, méi phucng phap c6 uu
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nhugc diém riéng [6]. Phuong phép ldng cat trong nudc sé cho mau
¢ d6 dong nhat tét nhat, nhung phuong phap nay thi céng phuc
tap, va mau ché bi b&i phuang phap nay thudng cé dé chat Ion.
Phuong phap rot cat khé thi céng don gian hon, mau thi nghiém
cling c6 d6 déng nhat rat t6t nhung khéng thé ché tao dugc cac
mau c6 dob rbng 16n. Phuong phap dam dm khi ché tao méu cé
nhudc diém |a tao ra cac I8p cat khac nhau, nhung nhd d6 do6 chiat
cla céac I6p cat nay rat déng nhat va dac biét 1a phuong phap nay sé
ché bi dugc cac mau cé do chat rat da dang, tir cac mau rat x6p dén
rat chat. Trong nghién clru nay, nhém tac gia sir dung phuong phap
dam dm dé ché bj mau.

Mau thi nghiém c6 hinh tru dudng kinh 50mm va cao 100mm,
sau khi tinh toan lugng cat tuong ting vai 6 chat can thiét, ta tron
déu cat khé vai khodng 5% nudc tinh khiét theo khoi lugng réi chia
hén hgp thanh 5 phan bang nhau va lan lugt rét ting phan vao
khuén, san déu va dam nhe dén khi dat chiéu day 2cm, day la chiéu
day t6i uu dé ché tao miu ddm bdo dd déng nhat da dugc kiém
nghiém bdi mot s6 nghién cdu trude day [7]. Sau khi dam hét cac
I6p cat, mang cao su dugc boc kin xung quanh mau va ta tao mét
ap luc am khoang 20kPa bén trong méau dé gilr cho mau cé dinh
trong qua trinh 13p dat cac thiét bij.

b) Bao hoa va c6 két mau

Sau khi l3p dat xong thiét b, ta théi khi CO. di qua mau dé duéi
hét khéng khi ra ngoai, dm bao cho qua trinh bao hoa dugc t6i uu,
ti€p theo ta dién nudc vao mau béng cach mé van dé nudc chay qua
dung cu do thé tich tir dusng ap luc ngugc. Qua trinh bao hoa dugc
tién hanh bang cach tang dan ap luc budng va ap luc ngugc, cha y
duy tri mot ap luc hitu hiéu da I6n trong mau dé tranh trudng hop
mau bi pha huy trong qua trinh bdo hoa. Trong chudi thi nghiém
nay, nhém téac gia tang dan Ung suat hitu hiéu dén bang 2/3 ap luc
c6 két. Két thac qua trinh bao hoa, ta khoa van &p luc ngugc, tang
ap luc budng dé tién hanh do chi s6 B (B = Au/Accell 20,95; Accell
la gia s6 ap luc buéng va Au la dé gia tang ap luc nudc 16 rbng) va
kiém tra d& bao hoa. Néu B>0,95 thi coi nhu mau da bao hoa va
chuyén sang budc ¢ két, néu khong ta tié€n hanh lai qua trinh bao
hoa.

Két thuc qua trinh bao hoa, ta mé van ap luc ngugc va tién hanh
c6 két mau bang cach gilt nguyén ap luc ngugc va tang ap luc
buéng cho dén khi dat ap luc c6 két (<) yéu cau. Ap luc c6 két la
hiéu gilra ap luc budng va ap luc nguoc (c'c = Geell - Gback). QUA trinh
c6 két hoanh thanh sau khi lugng nuéc thoét ra nhd hon 5mm3

Bang 3. Théng sé thi nghiém.

trong vong 15 phut. Vi cac mau cat trong chubi thi nghiém nay,
théng thudng thai gian dat dugc cé két kha nhanh, chi trong vong
vai gig déng ho, véi cdc mau sét hodc cac mau ¢é 1an hat min nhiéu
hon thi thoi gian ¢ két 6 thé |1én téi hang ngay. Trong qua trinh c6
két, cac thay d6i vé ap luc, lugng nudc ra vao mau, thay déi vé kich
thuéc dugc ghi nhan lai. Kich thudc ctia mau co thé thay déi trong
qua trinh cé két, tuy vay kinh nghiém cho thay, véi cac mau cét thi
su thay d8i nay kha nho, khéng dang ké.

¢) Gia tai chu ky

Theo tiéu chudn ASTM D5311, thi nghiém gia tai chu ky ducc
tién hanh theo so d6 diéu khién Uing suat, theo d¢, tai trong doc truc
sé dugc thiét 1ap tang va giam theo tiing chu ky. Théng sé tai trong
chu ky dugc lua chon pht hgp véi loai céng trinh, dic diém tai trong
déng va cac diéu kién cu thé khac. Théng thudng, tan s6 cla tai
trong (f) thuong dugc chon trong khoédng f = 1 - 2Hz cho tai trong
dong dat, véi tai trong song hodc tai trong xe g, tan sé nay nhoé hon,
anh hudng cua tan s6 nay dén ng xi cla mau hién nay van con
dang tranh cai, mét s6 tac giad cho rang tan sé khéng anh huéng dén
Ung x{r clia dat, mat khac dé tién cho viéc theo déi qua trinh bién
déi ctia mau, nhém tac gid chon chu ky gia tai la 1 phuat, tuong tng
Vi tan s6 f=0,0167 Hz; bién dé cla tai trong dugc xac dinh theo ty
s6 Uing suat mong mudn (CSR), vai:

Ay
2al

Véi A, 1a bién d6 tng suét chu ky, dugc du tinh theo dac diém
tai trong déng; o' 1a &p luc cb két. K&t qua thi nghiém dugc biéu
dién trén cac biéu d6 thay déi ap luc nudc 16 réng, thay déi dé léch
ing suat hodc thay d6i vé bién dang doc truc.

2.4. Chuong trinh thi nghiém

Pé danh gia khd nang hoéa 1dng bang thiét bi ba truc déng,
nhom tac gia da tién hanh chudi 11 thi nghiém trén cac mau cat co
d6 chat va ap luc ¢ két khac nhau. Ap luc cé két dugc thay d6i tu
100kPa t6i 400 kPa dé danh gia dnh hudng cua ap luc c6 két dén su
héa 1dng. Ngoai ra, cac thi nghiém thuc hién cha yéu véi ap luc co
két 100kPa, mé phong tang dat nén cé d6 sau khoang 5m-10m vén
la tang dat c6 nguy co hda 16ng 16n nhat [8]. D6 chat cla cat trong
thi nghiém nay dugc lua chon la Dr=0; 0,2 va 0,5 tuong ung véi do
réng ban dau 1a 0,90; 0,83 va 0,78. Bién dé tai trong cling dugc thay
déi dé danh gia tuong d6i anh hudng clia cudng dé cac tran dong
dat dén kha ndng hoa 16ng cta dat nén. Chi tiét cac théng s6 cla
chuéi thi nghiém dugc thé hién trong Bang 1.

LSR =

STT | Apluc cé két (kPa) | DPdréngbandaue | Tan sé (Hz) | Aca(kPa) | CSR Do réng sau c6 két ec S6 chu ky héa long
1 100 0,90 0,0167 15,00 0,075 0,87 4
2 200 0,83 0,0167 30,00 0,075 0,83 42
3 400 0,83 0,0167 60,00 0,075 0,82 22
4 100 0,83 0,0167 15,00 0,075 0,83 73
5 100 0,83 0,0167 15,00 0,075 0,80 40
6 100 0,78 0,0167 15,00 0,075 0,78 46
7 100 0,78 0,0167 15,00 0,075 0,78 65
8 100 0,83 0,0167 10,00 0,050 0,83 130
9 100 0,83 0,0167 20,00 0,100 0,82 3
10 100 0,83 0,0167 40,00 0,200 0,81 1
11 100 0,77 0,0167 15,00 0,075 0,77 136

ISSN 2734-9888 | 12.2024 XAYDUNG |55



NGHIEN CUU KHDA HOC

3. KET QUA THi NGHIEM

3.1. Panh gia kha nang héa léng ddng ctia cat tai cac ap luc
¢6 két khac nhau

Hinh 2 thé hién kha ning hoéa 16ng dong clia cat Hai An tai cac ap
luc khac nhau 100 kPa, 200 kPa va 400 kPa. Trong nhém nay, cac tac
gia da thé hién (ng xt clia 3 mau cat Hai An & cing mot do chit 0,2,
ti s6 Ung sudt 0,075 va tan s 0,0167 (chu ky 60s). Hinh 2a biéu dién
su thay déi ap luc nudc 16 réng theo tiing chu ky, theo thdi gian, ap
luc nudc 16 réng tang dan, dén khi dat mét muc dé nao do thi ap luc
nudc ting dét ngot va dat téi ap luc cd két, do la lic mau bi hoa long.
C6 thé thay, véi cing mot ti s6 tng suat CSR, thi mau & ap luc cd két
400kPa bi héa ldng nhanh nhat, sau 21 chu ky, sau dé dén mau c6 két
3 200kPa, mau héa léng sau 42 chu ky, va mau bi héa long lau nhat la
mau cd két & 100Kpa, mau bi hoa 16ng sau 73 chu ky. Nhu vay, c6 thé
thay ca ba mau nay khi ché tao & d6 chat nho 0,2 déu da bi héa long,
tuy nhién kha nang héa 16ng ctia chiing tai cac &p luc c6 két khac nhau
la khac nhau. Vi cing mét ti s6 nén, cing mét dé chat thi mau cé két
& ap luc c6 két cang 16n thi cang dé bi héa ldng. Diéu nay c6 hai khac
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50 vGi khi xét dén hoa léng tinh, mot mau dugc c6 két & ap luc cang
cao thi cang khé bi héa 16dng, d6 1a do khi chiu tai trong dong cung ty
s0 Uing sudt tac dong thi bién dé tai trong clia mau ¢ két & ap luc cao
cling cao han, do d6 chung sé dé bi hda long hon. Hinh 2b thé hién
bién dang doc truc clia mau theo chu ky, theo do, bién dang clia cac
mau trudc thai diém héa 16ng xay ra déu rat nhé va mau bién dang
theo chu ki hinh sin, tai th&i diém mau bi hda 16ng, bién dang doc truc
dét ngdt tang cao, v6i cac mau b két tai 200kPa va 400kPa, bién dang
I&n t6i 20% luc hoa 1éng trong khi mau cd két tai 100kPa chi khoang
5%. Hinh 2c thé hién su thay d6i dé léch (ing sudt theo Ung suét hiu
hiéu trung binh, hinh 2d thé hién su thay d&i d6 léch ing sudt theo ty
s6 gilta Uing suat hiru hiéu trung binh va ap luc c6 két. Ta thay rang, tu
luc bat dau thi nghiém, (ng suat hiu hiéu trung binh sé giam dan,
trong khi d6 dé léch ting suat bién thién theo chu ky hinh sin c6 xu
hudng di dan vé géc 0, dén thai di€ém héa 16ng, tng sudt hiu hiéu
trung binh giam d6t ngét vé 0, dé léch (ng suét cling tién nhanh vé
mdc 0 va ti€p tuc bién déi tang gidm theo chu ky quanh gdc toa do.

30
1di=0,2

CSR=0,075; f=0,0167

20

10

LALLALALULLALALALA L La s s tantathsstansaas

Bién dang doc truc £, (%)
)

¥
v
10 Y
: ......... ADOkPa
-20 - = = 200kPa
100kPa
-30
0 20 40 60 80 100 120
S8 chu ky
Hinh 2b. Bién dang doc truc - 6 chu ky
80
1di=0,2
60 | csr=0,075;=0,0167
g0 | ; i
= iE AR ;\ﬁ%{ %:‘ H ’Hgéqii
\‘S 20 ; i 'f!?}g'}lml?ﬁi‘ﬁ ‘?i;'gg%lﬁléh;: K
g e, . R 'f-’f" ;' 3
0 == e SR ; ; 1 £
%ﬂ i \," FIIk ] /i
F !
fd— =20 =
:g— 40 || Eeewll P HEEEIIRIESIRIoNali N il A00kPa
60 I e HEIIZEE il = = = 200kPa
100kPa
-80
0 0.2 0.4 0.6 0.8 1 1.2

Ti sé p'./c'c
Hinh 2d. D§ léch ting sudt - Ti so p'/o’c

Hinh 2. Kha nang héa long dong cla cat tai cc ap luc ¢ két khac nhau

3.2 Panh gia kha nang héa léng dong ctia cat tai cac do chat
khac nhau

Hinh 3 danh gia kha nang héa long déng cla cat tai cac d6 chat
khac nhau. Cling giéng nhu véi trudng hgp hoa long tinh, do chat
€6 anh hudng rat 16n dén sy hoéa ldng dong clia cat. C6 thé thdy rd
rang rang khi mau & trang thai rat ldng, d6 chat bang 0 thi miu gan
nhu bi héa léng ngay lap tuc, chisau 3 chu ky. Mau cé dé chat 0,5 bi
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héa 16ng cham nhat, sau 140 chu ky. Mau c6 d6 chat 0,2 héa long
sau 70 chu ky. Nhu vay, dat c6 do chat cang |6n, thi dat cang kho héa
I6ng cho du la héa Iong tinh hay hoéa 1dng do tai trong dong. Trong
cac nghién ctu trudc day clia ciia nhém, cho thay véi do chat 0,5 thi
cat Hai An khong bi héa Idng tinh, tuy nhién trong nghién ciu nay,
mau van bi héa léng do tai trong dong, mac du thai gian bi hda long
lau hon.
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4. KET LUAN VA KIEN NGHI

Nghién cltu nay da danh gia kha nang hoa long clia cat khai
thac tai moé Hai An, Hai Phong bang thi nghiém ba truc déng.
Nhom tac gia da thuc hién cac thi nghiém thuc nghiém dua vao
may nén ba truc Tritech 50 trén cac mau c6 do chat, ap luc c6 két
va ty s6 iing suat khac nhau. K&t qua cho thay, tat ca cdc mau cat
dugc ché bi tir @6 chat tir 0 - 0,5 trong chudi thi nghiém nay déu
bi hoa long, tuy nhién kha nang hoa léng clia mau bi anh hudng
b&i cac diéu kién khac nhau. Mau c6 dé chat cang 16n thi cang
khé bihéaléng hon, mau co ap luc ¢ két cang 16n va b tac dung
cling moét ty sé Uing suat CSR thi sé dé bj héa long hon mau c6
két tai 4p luc nho hon va chiu cung ty s6 (ing suat CSR do.

Cac thi nghiém trong nghién ctu nay chua xem xét dén cac
dé chat1én hon 0,5 d€ danh gia kha nang gidi han clia cat Hai An
khi chiu tac déng cla tai trong déng, dong thdi, cing chua xem
xét dén Ung xU cla cac mau c6 két tai ap luc khac nhau khi chiu
tac déng cia cing mot bién dé tai trong. Nhém tac gia kién nghi
can phai xem xét van dé nay trong cac nghién ciu ti€p theo.

Lai cam on

Nhém tac gid xin cdm on dé tai ma s6 B2022-MDA-04, Bo
GD&DT da giup d& hoan thanh bai bao nay.
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TGM TAT

Nghién ctu nay da phat trién ma hinh mang ne ron nhén tao (ANN)
dé du doan sirc khang lira cia cat bé tang cdt thep chiu nén. Tdng
cing 374 ket qua thi nghiém duge thu thap vai 12 thang sd ddu vao
khac nhau bao gdm: cudng di chiu nén, lap bé tang bao vé, chitu
dai cot, bé ring tigt dién cot, chiéu cao tigt dien cot, diéu kien
bin, tai trong tac dung, da lech tam cia téi trong, ham lugng ot
thép, sd cdt thep, dudng kinh cdt thep, va cuing da chay cia thép.
Thém nira, mat phan mém duge xay dyng dé du doan sic khang
lira cia cot bé tong cdt thep chiu nén bing cach tich hop dir ligu
dir doan cia md hinh. Kt qué nghién ciru cho thay, ma hinh ANN
ca kha ndng di doén tét sirc khang |ira trong giai doan hudn luyén
vari gid tri he s R |a 0.94 va gia tri RMSE la 23 phat. Trong giai
doan kigm tra, ma hinh ANN dur doan twong ddi tat vai gia tri he sd
R khoang 0.78 va gia tri RMSE khoang 89 phit. Két qua phan tich
da nhay cho théy chiéu cao tigt dién cot co tac dang déng ké nhét
dén strc khang lira cia cat bé tdng cdt thép chiu nén. Bén canh da,
phan mém dy doan sic khang |ira coa cot bé tang cdt thép chiu
nén dugc phat trién ca giao dign don gian, dé sir dung, va thao tac
nhanh.

Tir khaa: Cat be tang cdt thep; chiu nén; sitc khang chay; mang no
ron nhan tao; phan tich da nhay.

ABSTRACT

This study aims to develop an artificial neural network (ANN) model
for predicting the fire resistance of reinforced concrete columns
subjected to compression. A total of 374 experimental test results,
incorporating 12 input parameters, were collected. These parameters
include compressive strength, concrete cover, column length, cross-
section  width, cross-section height. boundary  conditions,
compressive oad, load eccentricity, longitudinal reinforcement ratio,
number of reinforcements, diameter of reinforcements, and yield
strength of reinforcements. Additionally, a software tool was
developed to predict the fire resistance of reinforced concrete
columns by integrating the ANN model's estimated dataset. The
results showed that the ANN model effectively predicted fire
resistance in the training set, achieving an R value of 0.94 and an
RMSE of 23 minutes. In the testing set, the model demonstrated
acceptable accuracy, with an R value of 0.78 and an RMSE of o3
minutes. Sensitivity analysis revealed that the cross-section height
was the most important parameter influencing fire resistance.
Furthermore, the developed software was found to be simple, user-
friendly, and efficient.

keywords: Reinforced concrete column; compression; fire
resistance; artificial neural network; sensitivity analysis.

1.DAT VAN PE

Stic khang Itfa clia két cau cong trinh 1a van dé nhan dugc su quan
tam rong rai gan day. Cac vu chéy xay ra ngay cang nhiéu va phé bién
véi muc do thiét hai khong nhd vé tinh mang con ngudi va tai san.
Dudi tac dong clia Itra chay, cac két cau viia chiu luc vira chiu Ia nén
6 thé nhanh chéng suy gidm kha nang chiu luc va dan dén su sup dé
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mét phan hodc toan bod két cau cong trinh. Vi vdy, dé dam bao dugc
su 6n dinh clia cac két cau cong trinh khi co chdy xay ra, viéc danh gia
dung stic khang Itra cia chung la rat cap thiét.

Mét trong nhimg két cau quan trong nhat trong cac céng trinh la
cOt bé tong cét thép. Cot sé tiép nhan tat ca cac tai trong bén trén cong
trinh sau d6 truyén xuéng mong. Do do, stic khang Ira clia ¢t chiu nén
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la cha @é thu hat dugc nhiéu su quan tadm ti cac nha nghién ctu. Do
Ung xU clia cOt vira chiu Ila vira chiu nén rat phic tap nén da phan cac
nghién ctiu vé khang Itfa clia ot bé tong cét thép chiu nén la cac nghién
ctru thyc nghiém ngoai nudc. Lie va cac cong su [Lie et al. (1988)] da
khao sét anh hudng cla kich thudc tiét dién va do dm clia bé tong dén
stic khang chay cuia cot bé tdng cét thép chiu nén. Két qua khéo sat cho
thdy, kich thudc tiét dién anh hudng dén nhiét dé lan truyén trong cét
thép va stic khang chay clia cot ngugc lai d6 dm thi khong anh hudng
dén stic khang chay cda cét. Kodur va cac céng su [Tan and Yao (2003)]
da két luan rang c6t dai bé tri xién goc va khodng céach clia chiing 6 tac
dong dang ké dén kha nang chéng chdy cdia cot. Buch va Sharma [Buch
va Sharma (2019a)] da phat hién ra stic khang Ita clia cét giam tir 43%
dén 46% khi d6 léch tam cla tai trong tang thém 40 mm. Ngoai ra
duong kinh cét thép doc cling dugc nhan thay anh hudng dén stic
khang Ilfa ctia c6t. Jau va Huang [Jau va Huang (2008)] da nhan manh
rang chiéu day Iép bé tong bao vé c6t thép cling nhu kich thudc 16i bé
téng &nh hudng dang ké dén stic khang Itia cCia cot. Li va cac cong sy [Li
et al. (2021)] clng da chi ra anh hudng clia d6 léch tam cla tai trong va
6t sgi dén stic khang Itia clia cot. Wu va cac cdng su [Wu et al. (2007)] da
chi ra kich thudc tiét dién cot khac nhau thi stic khang Itra cdia cot cing
khac nhau. Trong khi d6, cac nghién ctu trong nudc chli yéu dé cap dén
viéc mo phong kha nang chiu lyc clia ot co xét dén anh hudng clia
nhiét dé do Ira chdy [Thu va Hoang (2021), Chuong va Vui (2022)].

Méac du da c6 moét s6 két qua thuc nghiém danh gid suc khang Ita
clia cOt bé c6t thép chiu nén, tuy nhién viéc thi nghiém doi hoi rat nhiéu
thai gian va chi phi, dac biét cac thiét bi thi nghiém phuc tap it phd bién
va chi c6 8 mét s6 nhom nghién ctu k€ ca trén thé gidi. Vi vay rat can
moét mo hinh 6 thé du doan chinh xac stic khang I0fa clia cot bé téng
6t thép chiu nén dé giam bt chi phi va thai gian clia thi nghiém. Mac
du hién nay c6 mét s6 tiéu chudn da quy dinh caéc mé hinh ban thuc
nghiém dé duy doan suc khang Ira clia c6t [Rafika and Hashmi (2021)],
kha nang du doan ctia caéc mo hinh nay con han ché do khéng thé xét
hét nhiéu yéu t6 anh hudng cling Itc dén stic khang Itra cdia cét nhu da
dé cap & trén. Trong khi d6, phuang phap may hoc la mét phuong phép
tiém nang c6 kha nang du doan chinh xac cac yéu t6 dau ra khi o nhiéu
yéu t6 dau vao cuing luc va cac yéu t6 dau vao méi quan hé phtc tap.
Tuy nhién, theo tim hiéu clia tac gia, chi Naser [Naser (2021)] d4 tién
hanh dé xuat mé hinh du doan stic khang Ila clia cét bé téng cét thép

Bang 1. Thong s6 cac nhém mau thi nghiém

chiu nén dua trén cac phuong phap may hoc nhung sé lugng mau thu
thap con han ché va d6 chinh xac ctia mé hinh chua cao.

Dé khac phuc cac thiéu sét trén, nghién cliu nay dé xudt st dung
phuong phap mang na ron nhan tao dé du doan suc khang Ila cda
€6t bé tdng c6t thép chiu nén dua trén mét s6 lugng mau dang ké.
Thém niia, phan tich d6 nhay dugc tién hanh dé danh gia anh hudng
cla tiing thong s6 dau vao dén stic khang Ira clia cot. Cudi cung, mét
phan mém tich hgp dir liéu du doan ctia phuong phap mang no ron
nhan tao, dugc phat trién dé c6 thé du doéan suc khang Itia clia cot
mot cach tién lgi va dé dang.

2. DU LIEU DU POAN VA CACTHONG SO PANH GIA MO HINH

2.1. Dir liéu thuc nghiém

Pé du doén stic khang Itia clia cot bé tong cét thép, téng cong
374 két qua thi nghiém dugc thu thap tir 23 bai bao nghién ctu
[Lie et al. (1988), Li et al. (2021), Tan and Yao (2003), Buch va
Sharma (2019a), Wu et al. (2007), Lie (1989), Yeo et al. (2014), Ali et
al. (2004), Ali et al. (2014), Jau and Huang (2008), Rodrigues et al.
(2009), Tan and Yao (2013), Tan and Nguyen (2013), Wu et al.
(1992), Kodur and McGrath (2003), Kodur et al. (2003), Kodur et al.
(2004), Kodur et al. (2005), Buch va Sharma (2019b), Shah va
Sharma (2017), Serega (2015), Al Nageeb and Al Thairy (2021),
Bratina et al. (2005)]. Badng 1 cung cdp pham vi clia cac théng s6
dau vao va dau ra. 12 thong s6 dau vao dugc khao sat la: cudng dé
chiu nén, 16p bé téng bao vé, chiéu dai cot, bé rong tiét dién cot,
chiéu cao tiét dién cot, di€u kién bién, tai trong tac dung, do léch
tam cla tai trong, ham lugng c6t thép, s6 lugng c6t thép, dudng
kinh c6t thép, cudng do chay cla thép. Thong s6 dau ra la: stc
khang Itra. Theo Bang 1 thi pham vi clia cac théng s6 dau vao va
dau ra nhu sau: cudng dé chiu nén cla bé téng la 24 - 143.5 MPa,
I6p bé tong bao vé 1a 19 - 70 mm, chiéu dai ¢t 1a 1.25 - 5.76 m, bé
rong tiét dién cot la 127 - 406 mm, chiéu cao tiét dién cot la 127 -
915 mm, 3 diéu kién bién bao gém Ngam - Ngam; Khép - Khép va
Khép - Ngam, tai trong tdc dung 0 - 6468 kN, do léch tam cua tai
trong 1a 0 - 150 mm, ham lugng cét thép la 0.75 - 8.44%, s6 c6t
thép l1a 4 - 8, dudng kinh cét thép la 10 - 32 mm, cudng d6 chay cda
thép la 235 - 591 MPa, va stic khang Ifa la 0 - 510 mins.

STT | Théng sé Don vi Gia tri nho nhat Gia tri [6n nhat Loai théng s6
1 Cudng d6 chiu nén MPa 24 143.5 Pau vao
2 L&p bé tong bao vé mm 19 70 Pau vao
3 Chiéu dai cot m 1.25 5.76 Pau vao
4 BE rong tiét dién cot mm 127 406 Pau vao
5 Chiéu cao tiét dién cot mm 127 915 Pau vao
6 Diéu kién bién Ngam - Ngam, Khdp - Khép va Khép - Ngam Pau vao
7 Tai trong tac dung kN 0 6468 Dau vao
8 DO léch tam cla tai trong mm 0 150 Pau vao
9 Ham lugng c6t thép % 0.75 8.44 Pau vao
10 | S6 cbt thép 4 8 Pau vao
11 | Pudng kinh cét thép mm 10 32 Dau vao
12 | Cudng dd chay clia thép MPa 235 591 Dau vao
13 | Stic khang Ita phut 0 510 Daura

2.2, Cac théng s6 danh gia mé hinh

Hai théng s6 do ludng la hé s6 tuong quan (R) va sai s6 binh
phuong t6i thi€u (RMSE), dugc tinh toan dé danh gia muc do chinh
xac cia mo hinh du doéan. Cong thic tinh toan clia cac thong s6
nay nhu sau:

”z,:l aa, ~ (Zj:l “;)(z; 4 )

R= (1)

() (S (e ) ()
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3. MO HINH MANG NG RON NHAN TAO

3.1. K&t cdu mé hinh

K&t cadu cia moé hinh mang no ron nhan tao (ANN) bao gém 1
I6p dau vao, 2 16p &n, va 1 16p dau ra dugc thé hién trén Hinh 1.
L&p dau vao gdbm 12 nd ron dai dién cho cac théng sé dau vao bao
gém cudng doé chiu nén, I6p bé tong bao vé, chiéu dai cot, bé réng
tiét dién cot, diéu kién bién, tai trong tac dung, do léch tdm cua tai
trong, ham lugng c6t thép, s6 c6t thép, dudng kinh cét thép,
cudng dé chay cét thép. Lop dau ra gdm 1 no ron la stc khang Itra.
S8 18p an va s6 nad ron trong méi I6p dugc xac dinh théng qua qua
trinh thi dan dé tim ra théng s6 t8i uu cho mé hinh. Trong nghién
clru nay, s6 16p an dugc xac dinh 1a 2 véi 30 no ron trong 16p dau
va 40 na ron trong I6p th hai.

Lap dn |
{30 podesh

Ligp dhu vio Lop in 2

(40 nodes)

L dhu ra
(12 nesdes) 11 modes)
¥

v

¥
¥
[
*
"

Enrimg kinh cid thép

Hinh 1. K&t cdu ctia md hinh ANN

Trong qua trinh van hanh ctia mé hinh ANN, 16p dau vao nhén
dir liéu dau vao réi chuyén qua cac I6p an. Gia tri két qua sau dé
dugc chuyén sang I6p dau ra. Ham kich hoat tuyén tinh (Relu)
dugc ap dung dé truyén gia tri gilta cac nc ron trong cac I6p va
ham t8i uu Adam dugc st dung nhu la thuat toan hoc back-
propagation. Thém n(ta, ham sai s& binh phuang trung binh dugc
st dung dé dat duoc sai s6 nhoé nhat gilia két qua du doan va gia
tri thi nghiém.

3.2. Két qua du doan

Cac thong s6 do ludng cho két qua du doan suc khang Iia
trong giai doan huan luyén ctia mé hinh ANN dugc théng ké trén
Bang 2. D6 sai léch va tuong quan gilia két qua du doén va két qua
thi nghiém trong giai doan huan luyén dugc thé hién trén Hinh 2.
Két qua du doan cho thdy mé hinh dé xuét c6 kha nang dy doan
t6t stic khang Ira trong giai doan hudn luyén. Cac diém dy doan
rat gan cac diém thi nghiém va cé su tuong quan tét gilra két qua
du doan va thi nghiém véi gia tri hé sé R 1a 0.94 va gia tri RMSE la
23 phut.

Bang 2. Cac thong s6 do ludng két quéa du doan stic khang Ira
theo m6 hinh ANN

Giai doan R RMSE (phut)
Huan luyén 0.94 23.19
Kiém tra 0.78 59.88
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Hinh 2. Tuong quan gilta két qua du dodn va két qua thi nghiém trong giai doan

hudn luyén
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Cac thong s do ludng cho két quad du doan sutic khang Ia
trong giai doan kiém tra cGa ctia mé hinh ANN ciing dugc cung
cap trén Bang 2. Do sai léch va tuang quan giia két qua du doén
va két qua thi nghiém trong giai doan kiém tra cila mé hinh dugc
thé& hién trén Hinh 3. K&t qua du doan cho thdy mac du mé hinh
ANN du doan tucng déi tot & giai doan kiém tra véi gia tri hé s6 R
khoang 0.78 va gia tri RMSE khodng 59 phut, kha nang du doan &
giai doan kiém tra khong chinh xac bang giai doan hudn luyén.
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Hinh 3. Tuong quan gitta két qua du doan va két qua thi nghiém trong giai doan kiém tra

4. PHAN TiCH PO NHAY

Hinh 4, thé hién su déong gop cla tiing bién dau vao ddi vdi suc
khang Itia ca cot bé tdng cot thép dugc xac dinh bdi mé hinh
ANN. Két qua cho thdy chiéu cao tiét dién dugc xac dinh la cac
théng s6 dau vao c6 anh hudng nhat dén suic khang Itra cudi cung,
ngugc lai bé rong tiét dién gan nhu khéng c6 anh hudng dang ké.
Cu thé xép hang mic dé dong gop clia cac théng s6 dau vao nhu
sau: Chiéu cao tiét dién cot (47.29%) > Diéu kién bién (14.33%) >
Tai trong tac dung (9.35%) > Cudng dé chiu nén (7.18%) > S6 c6t
thép (6.2%) > Ham lugng cot thép (4.92%) > Chiéu dai cot (3.16%)
> Pudng kinh cét thép (2.9%) > Ldp bé tdng bao vé (2,22%) > Do
léch tam tai trong (1.32%) > Cudng dd chay cla thép (0.94%) > Bé
rong tiét dién cot (0.18%).

I 0 30 1
H§ sb thm quan trong tromg 480 (Ya)

Hinh 4. Miic 4 dong g6p cla cac thong s6 dau vao dén siic khang It clia ot

5. PHAN MEM DU DOAN

5.1. Phat trién phan mém

Trinh ty phéat trién phan mém duy doén stic khang Itia clia cot
tich hop d{ liéu du doan ctia mé hinh nhu sau:

Budc 1: Xuat file code mé hinh ANN sang file c6 dudi .pkl dé
lién két vao phan mém.

Buéc 2: S dung phan mém tao giao dién |a QtDesigner dé
thiét ké giao dién cho phan mém. Sau do6 xuat file python “Giao
dién.py” thanh file “Giao dién.ui” d€ két hgp véi mé hinh dy doan.

Budc 3: Théng qua moi trudng lam viéc jupyter notebook, code
giao dién “Giao dién.ui” va code mé hinh dy doan
“mohinhdudoan.pkl” dugc két néi lai véi nhau. Cac input dugc ldy
tUr “Giao dién.ui” sau dé dugc du doan va tra két qua théng qua
“mohinhdudoan.pkl”. Cudi cing phan mém dy doan dugc hoan
thanh va kiém tra.
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5.2. Du doan siic khang Itra clia cét bing phan mém

Phan mém du doén co giao dién kha dan gian, dé si dung va
thao tac nhanh nhu trén Hinh 5. Dau tién chi can nhap 12 théng s
dau vao dugc phan loai thanh 4 nhém la dac trung hinh hoc, dac
trung cét thép, dac trung vat liéu va dac trung tai trong. Sau dé
nhan vao tab du doan la két qua du doén sé hién ra stic khang Ita
c6t bao nhiéu phut.

DU DOAN SUC KHANG LA CUA COT BE TONG COT THEP

DAC TRUNG HINH HOC DAC TR

VATLEU:

DAC TRUNG TAI TRONG:
Endu lodn mide FICF]

DAC TRUNG COT THEP 0OC:

— . DY BOAN 738 prat

Hinh 5. Giao dién va sit dung phan mém du doan

6. KET LUAN

Nghién ctu da tién hanh du doan stc khang Ira cla cot bé
téng cbt thép chiu nén. Téng cdng 374 két qua thi nghiém cudng
dd nén dugc thu thap véi 12 théng s6 dau vao khac nhau bao
gém: cudng do chiu nén, 1&p bé tong bao vé, chiéu dai cét, bé réng
tiét dién cot, chiéu cao tiét dién cot, diéu kién bién, tai trong tac
dung, d6 léch tam cua tai trong, ham lugng c6t thép, s6 cot thép,
duong kinh c6t thép, cudsng dé chay cla thép. M6 hinh may hoc
ANN d3a dugc phat trién dé du doan suic khang Ira cGa cot bé téng
c6t thép chiu nén. Tu két qua du doan, mot phan mém du doan
dugc xay dung dé nham phuc vu cho viéc du doan dugc thuan tién
hon. Dua trén nhiing két qua ctia nghién cdru nay, cac két luan sau
day c6 thé dugc rat ra.

® M6 hinh ANN c6 kha nédng du doan t6t stc khang Itra trong
giai doan huan luyén vai gia tri hé sé R la 0.94 va gia tri RMSE la 23
phut.

® M6 hinh ANN du doan tuong déi tot & giai doan kiém tra véi
gia tri hé s6 R khodng 0.78 va gia tri RMSE khodng 59 phat. Tuy
nhién khd nang du doan & giai doan kiém tra khéng chinh xac
bang giai doan huan luyén.

® K&t qué phan tich dd nhay cho thay chiéu cao tiét dién cot cé
tac dong dang ké nhat dén suic khang Ira clia cot bé téng cot thép
chiu nén. Ngugc lai bé rong tiét dién c6 anh hudng gan nhu khéng
dang ké.

o Tur két qua du doan ctia mé hinh ANN, mét phan mém du
doan stic khang Itra ctia cot bé tong cot thép chiu nén, dugc phat
trién co giao dién don gian, dé st dung, va thao tac nhanh.

® Tuy nhién mé hinh dé xudt van con nhiing diém han ché nhu
sO lugng dir liéu thi nghiém con han ché, mét s6 théng sé dau vao
nhu théng sé ¢t dai chua dugc dé cap, dac biét la kha nang du
doan chinh xac ctia mé hinh & giai doan kiém tra van con han ché.

® Cac hudng nghién cudu trong tuong lai can ma réng thém sé
lugng dit liéu, xem xét b8 sung thém cac yéu t6 dau vao va ap
dung cac phuong phap may hoc khac hiéu qua hon.

L&i cdm on

Nghién ctu nay dugc tai trg bdi Trudng Pai hoc Giao théng
van tai TP.HCM thong qua dé tai ma s6 KHSV2411.
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TGM TAT

Be tang siéu tinh nang cao (UHPC) I3 loai bé tong the he mai vai dac
tinh v& mét cudng da va da bén vuet tri hon rét nhiéu so vai cac
|oai bé tong thang thuang khac. UHPC da dugc dng dung trong gia
crmg ket céu be tong cdt thép va tao ra mat giai phap mai ca tinh
kha thi cao bén canh nhitng gidi phap gia cuang truyén thing khac
nhu ding sgi carbon, dng thép. hodc boc bé tong thuang. Do da,
muc dich cia bai bao 1 danh gia kha nang str dung UHPC trong viec
gia cudng ket céu try cdu, thang qua viec thu thap va phén tich cac
dit lieu nghién citu trudc day lien quan dén van dé nay, bai bao da
lam réi duge nhirng déc diém cia viec sir dung UHPC trong gia cuang
ket cau try cdu. Dang thavi bai bao dua ra so sénh vu diém va nhuec
diém giira giai phép gia cutng tru cdu bing UHPC vai céc gidi phéap
truyén thiing khac. Khi gia cuirng try cdu bang UHPC thi sic chiu tai
va dd bén theo thivi gian cia ket céu duoe céi thign dang ke. Ket qua
nghién ctu trong bai bao khdng dinh UHPC la mat loai vat lieu tiém
nang cé thé thay thé cac loai vat lieu truyén théing, dac biét |a trong
ViBc gia cuing tru cau.

Tir khoé: Be tong; UHPC; cuang do; do bén; tru cdu; gia cuang.

ABSTRACT

Ultra-high performance concrete (UHPC) is a new generation of
concrete technology with superior strength and durability as
compared to conventional concrete. UHPC has been applied in
strengthening reinforced concrete and create an innovative solution
beside traditional solutions such as using carbon fiber reinforced
polymer, steel tube, or normal strength concrete. Therefore, this
paper is aimed at evaluating the possibility of UHPC in strengthening
bridge pier. This paper clearly describes some characteristics of
using UHPC when strengthening bridge pier by collecting and
analyzing the previous studies. Furthermare, this paper compares
advantages and disadvantages of UHPC solution with other
traditional solutions. When the bridge pier is strengthened by UHPC,
the load bearing capacity and long-time durability of the structure
are significantly enhanced. The research results in this paper
indicate that UHPC is a potential material, which can replace other
conventional materials in strengthening bridge pier.

Keywords: Concrete; UHPC; strength; durability; bridge pier;
strengthening.

1.DAT VAN DE

Bé tong siéu tinh nang cao (Ultra-high performance concrete -
UHPQ) la loai bé tdng thé hé mdi véi uu diém vuct trdi vé mat cudng
dd va do bén so véi bé tdng thong thudng. UHPC cé cudng dé chiu
nén Ién hon 120 MPa va cudng dé chiu kéo truc ti€p 1én hon 5 MPa,
dac biét vdi viéc st dung cot sgi phan tan bén trong (Ultra-high
performance fiber reinforced concrete - UHPFRC) thi cudng d6 chiu
kéo va dé déo dai tang lén rat nhiéu lan [1-5]. UHPC dugc ché tao
trén nguyén ly téi uu hoa 16 réng trén ca s& st dung céc loai c6t liéu
dugc lya chon vai dudng kinh hat rat nhé so véi bé tong truyén
théng, két hop véi cac loai phu gia siéu déo thé hé mdi [2]. Do dé
chi phi tinh trén 1m? bé tong ctia UHPC 16n hon rat nhiéu so véi cac
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loai bé tong théng thuong dang dugc st dung trén thi trudng. Tuy
nhién do nhiéu uu diém ctia UHPC nén loai bé tdng nay dang dugc
quan tam &p dung trong thuc té nhiing nam gan day, dac biét la tai
Viét Nam dé tao nén nhiing két cdu mai.

Theo cac nghién ctu [6-9] thi y tudng can ban trong Ung dung
thuc té ctia UHPC la st dung nd trong mot phan cda két cdu. Do
UHPC c6 gia thanh rat cao so véi bé téng cudng do thudng (Normal
strength concrete - NSC) va bé téng cudng dd cao (High strength
concrete - HSC), cho nén viéc st dung UHPC dé ché tao cac két cau
truyén théng khé dugc &p dung hon so véi viéc st dung dé gia
cudng hodc stra chira cac két cau, hoac lién hgp véi bé tong cot thép
(BTCT) truyén théng [7]. Mat khac khi két cau lam bang UHPC dé c6
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gia thanh gidm so véi NSC hodc HSC thi d& manh cua tiét dién sé
tang, dan dén két cdu dé bi mat 6n dinh hoac chiu tai dong kém.
Cling theo nghién ctu [7-9] thi UHPC rat phu hop dé gia cudng cac
két cau thuong xuyén chiu tac déng clia cac yéu té méi trudng
(viing séng bién cé yéu t6 xam thuc dé& gay an mon...) va chiu tai I6n
(tai tap trung, tai déng, dong dat...). UHPC dugc dé xuat lién hop vai
két cdu BTCT truyén thong. Day la mot phuong phap don gian va
hiéu qua dé ting cudng dd cling, khd nang chiu tai ctia két cau BTCT
bi hu héng trong ldc van gilt nguyén dugc két cdu ban dau cta no.
Y tudng nay ciing da dugc phat trién ti ndm 1999 véi nhiéu nghién
ctiu da dang cho viéc sir dung UHPC gia cudng va sta chira cac két
cdu cau, nha cao tang, ham, va tudng chan [6-9]. Mat khac UHPC cé
cudng do va d6 bén cling cao, cho nén rat kha thi khi lam I6p bé
téng bao vé cho céac két cau BTCT truyén thong [6-7]. Cac nghién
cliu [6-9] da néu ra moét sé hudng chinh ap dung ctia UHPC trong
gia cudng hodc stia chira két cu ci & chau Au va chau My nhu sau:

- LSp phong nudc cho ban mat cau

- Gia cuding cac dam cau cii

- Gia cudng ban mét cau ch

- L&p bé tong bao vé cho tudng chan hoac dai phan cach dudng
cao téc¢

- Cot va nhiing cau kién chiu tai nén cao

Hién nay qudc gia tng dung UHPC trong viéc slfa chita hoac gia
cudng céac két cdu cta cong trinh cau nhiéu nhat 1a My do su xuéng
cap theo thai gian clia két cau BTCT thudng dudi tac déng cac yéu
t6 khédc nghiét clla méi trudng, su an mon cot thép chu, dan dén cac
vé&t nut va su pha vé bé tdng. Két qua la tinh toan ven va kha néng
chiu tai clia cac két cdu coéng trinh cau bj suy gidm nghiém trong, vi
vay can thiét phai phat trién cac phuong phap gia cudng slta chiia
mdi dap Ung tiéu chi quan trong nhat dé la dam bao viéc khai thac
st dung két cau lau dai. Viéc gia cudng cac két cdu dam, san, ban
mat cau, nut giao gilta cét - dam bang UHPC da dugc nghién ctu va
dua vao ting dung thuc té nhiéu, trong khi d6 cac nghién ctru dung
UHPC gia cudng két cau tru cau con rat han ché. Chinh vi thé, gan
day moét s6 nhém nghién ctu da tap trung trong viéc dua ra gidi
phép st dung UHPC dé gia cudng két cau tru cau va thuc hién nhiéu
thi nghiém vdi cac cot 16n d€ phan anh chinh xac su lam viéc thuc

Bang 1. Cac nghién ctu gia cudng tru cau bang UHPC

té dudi céc loai tai trong khac nhau.

Hién nay Viét Nam la nuéc phat trién manh mé trong viéc xay
dung mdi cling nhu stra chita cac cong trinh cau. Ban mat cau thép
cla cau Thang Long da dugc stia chita bang cdng nghé UHPC va da
hoan thanh nam 2021, danh mot ddu méc 16n cho su lan téa cua loai
vat liéu mdi nay & Viét Nam. Trén co s& nhan dinh cac nghién ctu
trudc va tinh kha thi cao trong ing dung thuc té ctia UHPC, bai bao sé
trinh bay téng quan cac nghién ctiu thuc nghiém trén thé gidi vé viéc
st dung UHPC gia cudng két cau tru cau, danh gia so sanh uu nhugc
diém cta UHPC vdi cac gidi phap gia cudng truyén théng khac. Két
qua nghién ctu clia bai bao cho thay dugc tiém nang cla loai vat liéu
nay khi gia cudng két cdu tru cau va cé tinh thuc tién cao.

2. CAC NGHIEN CUU VA CONG TRINH THUC TE SU DUNG
UHPC GIA CUONG TRU CAU

Bang 1 tom tat mot s6 cac cong trinh nghién clu clia cdc nhom
tac gia trén thé gidi lién quan dén gia cudng tru cau bang UHPC[11-
18]. M6 hinh thi nghiém trong cac nghién ctu nay déu cé ti lé gan
nhukich thudc cla try cau thuc té. Cac nghién cliu trong bang 1 déu
dua két luan rdng UHPC la mét loai vat liéu phlu hgp dé gia cudng
cac tru cau, dac biét la nhiing tru cau cé yéu cau chéng an mon cot
thép hodc cong trinh cdu nam trong moi trudng xam thuyc cao. Déng
thoi cac nghién ctru da khang dinh dung UHPC gia cudng tru cau la
mot hudng nghién cliu méi can duge quan tam nhiéu hon nia.

Rabehi va cong su (2014) [10] trinh bay moét nghién ctu thyc
nghiém so sanh Ung x chiu nén dung tam ctia cot BTCT gia cuong
bai soi polymer, bé tong thudng NSC va bé tong UHPC ¢6 st dung
sgi. 15 cot tron ¢6 duong kinh 110mm va cao 220mm dugc boc béi
NSC, soi carbon CFRP, sgi thuy tinh GFRP va bé tong UHPC cé sai
thép gia cudng vai ham lugng 2.5%. Két qua thi nghiém cho thay
cét gia cudng UHPC lam tang cudng do 58% va bién dang 50% so
véi cot gia cudng bé tong thudng, trong khi do so véi cot gia cudng
bang CFRP va GFRP thi I6p gia cuong UHPC lam tang cudng d6 nén
15%. Céc tac gia két luan gia cudng bang I6p boc UHPC 1a mét ky
thuat méi lam tang d6 déo dai, d6 bén va gidam su md& réng vét nut
do d6 dong nhat rat cao ctia hén hop UHPC.

Tac gid No6i dung nghién ciu

11 tru cau BTCT tiét dién tron bang
BTCT thudng véi ti 1é thu nhé dugc mo
phéng giéng thuc té dé gia cudng
UHPC day 1.3 - 5.1cm st dung ham
lugng soi thép 2% va 4%. Cac cOt gia
cudng dugc thi nghiém chiu tai trong
dung va ngang

Farzad va cOng sy
(2019) [11];
Azizinaminia va
Farzad (2018) [12]

2 tru cdu BTCT tiét dién hinh chir nhat
V@i ti 1é thu nhé dugc gia cuong véi
muc dich chiu tai khang chan duoc thi
nghiém thyc té

Massicotte va
Boucher-Proulx
(2009) [13];

Hinh anh

Load cell o measure
axial load

Rams to apply axial load o T

gn
[
|

=== L—-
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Bang 1. Cac nghién ctu gia cudng tru cau bang UHPC

Hinh anh

Tac gid No6i dung nghién ctu
Reggia va congsu | 1 tru cau dugc thu nho véitilé % so
(2020) [14] vdi tru cau thuc té (cao 23m, kich

thudc hép réng hinh cht nhat 6.0 x
2.5m) dugc gia cuong bai Iép UHPC
day 3cm

Koo (2017) [15] 3 tru cu dugc thu nhé vdi kich thuéc
30x30cm, cao 1.26m dugc gia cudng
bai I6p UHPC véi 1.5% sagi thép dugc
thi nghiém chiu tai ding va ngang
déng thoi

3 tru ciu vdi ti lé thu nhé (cao 2.3m,
rong 1.5m, day 23cm) dugc gia cudng
bai 16p UHPC véi 1.25% sai thép. Lép
UHPC c6 chiéu day 3cm va 5cm. Cac
cot dugc thi nghiém chiu tai ding va
ngang dong thoi

Franssen va cong
sy (2018) [16]

Load cell Hydraulic jack

Sun va cong su
(2019) [17]

Pua ra mo hinh boc céc tru clia cau
cang bi an mon bang I6p bé téng
UHPC v6i céac chiéu day khac nhau. Tac
gid da mo phong tinh todn cudng do
clia tru cau vuéng boc bai 16p UHPC
¢6 chiéu day khac nhau duéi tac dung
cla tai duiing va ngang

Meda va cong su
(2015) [18]

Thi nghiém 2 cét véi ti lé thuc té dugc
tao an mon bé téng va thép chd, sau
d6 2 c6t nay dugc boc béi I6p bé tong
UHPC c6 chiéu day 4cm. Céc cét dugc
thi nghiém chju tai theo chu ky (cyclic
load)

Ngoai ra, mot s6 céng trinh tru cau trén thé gidi duoc gia
cudng stra chita bang 16p boc UHPC da dugc thuc hién va cho thay
tinh hiéu qua cao clia cong nghé nay trong céc bao cao quan sat
va do dac sau mot thai gian nhat dinh dua cong trinh vao st dung.
Hinh 12 mé ta cac céng trinh tru cau thuc té trén thé gisdi dugc gia
cudng bang cong nghé UHPC. Diéu dang chu y nhat la ngay tu
nam 1992, 254 cét tru cau ca cdng trinh cdu cdng Venterminales
& Venezuela bi an mon xam thuc rat nang da dugc stra chiia gia
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cudng bang 16p bé téng UHPC day 2cm st dung c6t sgi thép 2%
boc bén ngoai [19]. Cho dén ngay nay, cac tryu cau nay van dugc
quan trac theo déi thudng xuyén. K&t qua la khéng cé sy hu héng
ctng nhu ddu hiéu an mon nao, trong khi d6 & Venezuela vai cach
gia cudng tuong ty nhung s dung bé tong thudng thi chi sau 2
nam dén 5 nam la bi hu héng. Nhu vay dua trén cac cong trinh
thuc t& c6 thé két luan rdng UHPC hoan toan 1a mét loai vat liéu
gia cudng cé d6 bén tuédi tho cao.
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du Mission Bridge (Abbotsford, Brittish, Columbia, Canada), tru cdu gom 2 chir V tiét dién hinh chit nhdt 2.1 x 2.6m, cao 3.2m. Lop UHPC gia cuong day 22.5¢m két hap vdi cdc neo thép (rebar)
tao dinh bdm giiia bé tong cii va UHPC. Hoan thanh gia cudng thdng 6/2014 [20]

Gia cuomg cdc tru cda cdu cdng Venterminales & Venezuela, tru cdu cd tiét dién tron €A durdng kinh 50cm, Idp bé tong bdo vé 10cm bj xam thlfc nang Ldp UHPC gia afdng bén ngoai day 3cm st
dung 2% sgithép. Hoan thanh ndm 1992 [19]

(du Grafstal Bridge 6 Thuy Si, tru cdu hinh tron dugc gia cuong béi Idp UHPC [7]
Hinh 1. Cac cong trinh trén thé gidi 6 tru cau dugc gia cuting bang UHPC

3. SO SANH GIAI PHAP GIA CUONG TRU CAU BANG UHPC VG manh mé theo su phat trién kinh té thi cac céng trinh cau dugc dau tu

CAC GIAIPHAP TRUYEN THONG KHAC xay dung ting dang ké, trong d6 hé théng cau cang chiém ty trong 16n
Viét Nam c6 dudng bd bién dai, ciing vdi ¢o s& ha tang phat trién va tiép xdic truc tiép nhat véi méi trudng bién. Theo téng hgp s6 liéu két
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qué kiém dinh dinh ky cang bién thihon 50% bd phan két cdu bé
tong va BTCT bi nut, v, an mon, hu hdng ndng hodc bi pha hiy trong
méi trudng nudc man chi sau tir 20-30 nam s dung, nhiéu cong trinh
hu héng nangsau7 nam dén 15 nam [21]. Nhu vay, tui tho s
dung clia cdc cdng trinh thuc t& nhé hon nhiéu so véi tudi tho thiét ké
(theo théng ké ctia Cong ty Necon Viét Nam). Hién nay & Viét Nam ton
tai 4 bién phap théng dung dé sifa chiia gia cudng tru cau do chinh la:
(1) dan sgi carbon FRP hodc CFRP; (2) Boc bé téng thudng, lam ludi c6t
thép va ma réng cét; (3) Boc thép hinh hodc dan ban thép: (4) Bom keo
tram vét nat.

Bang 2 trinh bay so sanh danh gia uu nhugc diém ctia phuang phap
gia cudng mai st dung UHPC so vdi 4 bién phap gia cuong truyén
théng. C6 thé thay cic phuong phap truyén théng déu tén tai nhiéu
nhugc diém 16n lién quan dén su lam viéc lién hop gidia vat liéu boc
ngoai va tru cau BTCT thudng bén trong. Nhu gia cudng bang ludi sai
carbon c6 nhugc diém 16n nhat do la sau thoi gian dai sir dung nhiéu
tru cau bi bong troc I6p boc sai va tru cau ch, dong thai dinh bam cda
hai I6p vat liéu nay bi anh hudng nhiéu bai yéu t6 thdi tiét, d6 §m bén
ngoai. Tuong tu nhu vay gia cudng bang cach méd réng cot boc bé tong
thudng, hodc boc thép hinh, bam keo trdam vét nit déu c6 nhugc diém
la d6 bén khéng cao, sau thdi gian dai st dung thi sé cé vét nit trd lai
hodc dé bi xam thuc an mon Iép boc ngoai. Trong bang 2 cho thay gia
cudng stia chita bang I6p boc UHPC chi c6 nhugc diém dé la nguén

cung cap cac vat liéu dac chaing cho viéc ché tao UHPC va may trén
cudng buc dé trén UHPC it dai tra trén thi trudng. Tuy nhién thuc té cho
thay hoan toan c6 thé khic phuc dugc van dé nay. Trong qud trinh lam
thi nghiém cling nhu nghién ctiu cac van dé san xuat ché tao UHPC &
Viét Nam, tac gia nhan thay nguén vat liéu ché tao UHPC hoan toan co6
thé mua dugc tai cac ¢ s6 nha may san vat liéu xay dung & Viét Nam.
Riéng sai thép thi c6 thé nhap tir Trung Quéc véi ngudn nhap thudng
xuyén. May tron cudng buc tron UHPC thi c6 thé ché tao dugc & Viét
Nam. Viéc gia cudng tru cau bang UHPC véi chiéu day nhé dan dén khoi
lugng khéng nhiéu, do dé hoan toan c6 thé ché tao cac may tron vai
dung tich nh6 dé dé dang van chuyén dén cong trudng va tron thanh
nhiéu mé khac nhau. Gan day nhat, du an gia cudng stfa chira ban mat
cau bang thép clia cdu Thang Long bang cach st dung céng nghé
UHPC lam I8p ph lién hop véi ban thép da dugc hoan thanh va thong
xe vao thang 01/2021. Qua trinh ché tao va thi cong UHPC trong du an
nay da dugc nghiém thu danh gia t6t tao ra nhiéu hia hen cho viéc ap
dung UHPC mét cach dai tra trong slfa chiia gia cudng cac két cu khac
noi chung va try cau néi riéng.

TU nhiing danh gia & trén cho thdy gia cudng tru cau bang UHPC la
mot phuong phap ky thuat méi hoan toan vuot tréi so véi cac phuong
phép truyén théng khac. Do d6 phuong phéap nay c6 tinh kha thi cao dé
ap dung thuc té trong thdi gian téi.

Bang 2. So sanh gia cudng tru cau bang UHPC so véi cac phuong phap truyén thong khéc

Bién phap gia Uu diém Nhugc diém
cuong
- Bé day tdm mong nén khong tang tiét dién, khong | - Theo tiéu chuan ACI 440.2R-08, néu cot BTCT ¢6 tiét dién hinh chit
anh hudng dén kién tric céng trinh nhat, ty [& chiéu dai /chiéu réng I6n hon 2, hodc la canh ngdn clia cot Ion
- Trong lugng tdm nhe nén khéng tang tinh tai két cau | hon 90cm thi khéng nén gia c6 bang FRP
- Quy trinh thi cong don gian va nhanh chéng - D0 dinh bam clia I6p FRP va bé tong cii bi suy gidm theo thai gian do
Dansgicac | - Khdng can thiét phai khoan cat hodc duc vao kétcdu | cac yéu t6 bén ngoai ciia méi truding déc biét Ia tia UV, d6 am hoic thoi
bon FRP hodc | hién hiu tiét thay d6i
CFRP - Khéng tac ddng co hoc vao két cau hién hiu - Néu mat gia cudng clia cot ¢6 tiét dién 16n thi d6 dinh bam phu thudc
- Tang dang ké kha nang chju luc va d6 déo dai cliacot | rat nhiéu vao quy trinh dan keo va ky thuat dan ctia céng nhan.
- Sgi carbon c6 cudng @6 chiu kéo rat cao, mé dundan | - San phadm nhap ti nudc ngoai do d6 phan nao can tré su st dung dai
héi rat 16n, trong lugng nhd, kha nang chéng mai mon | tra va phai cé ké hoach cung ting san phdm cho tling du n
cao, cach dién, chiu nhiét t6t va bén theo thai gian - Quy trinh bao tri phuic tap
- Bién phap thi céng don gian thudng dugc ap dung | - Tang tiét dién anh hudng dén kién trdc ctia cdng trinh
dai tra - Tang thém tinh tai lén két cau
Bocbétdng | - Thuc té cho thdy cé thé tang kha ning chiu tai cGa | - Thai gian thi cong kéo dai
thuong, lam | cotlén 1.5-2 1an tuy thudc vao chiéu day 16p bé tong | - Duc khoét khoan cat vao tiét dién hién hiiu, do d6 lam suy yéu tiét dién
lugi cOt thép | thudng va loai c6t thép st dung theo tinh toan cuthé | daxudng cap
vamarong | - Vatliéu dai tra c6 thé san xuat dai tra moi noi - Phai xtr ly co ng6t gitia bé tong cii va bé tong méi
cot - Phai bé tri c6t thép doc cht dudng kinh D14 dén D25
- L&p bé téng boc thuong day
- Bé tong thudng can phai st dung bién phap dam lén va rung
- Thi céng don gian - Gid thanh cao do phai tiéu hao lugng thép nhiéu
- Gilt nguyén duoc kich thudc, tiét dién cot - Viéc 8p thép vao nhiing tiét dién khéong phai hinh vuéng va hinh chir

Boc thép - Khéng anh hudng dén khéng gian st dung nhat rat pht]c“tap ‘

- < - Nhanh chéng dua cong trinh vao st dung - Khé khan dé xtr ly phan ma sat lam viéc chung gitia bé tong va thép 6p
hinh hoac < . . s aria A\ o L S N N NP "
1z - - Tang khd nang chiu lyc clia cot [én 2-2.5 1an - Thai gian thi cong kéo dai, quy trinh thi céng doi héi yéu cau cao vé

dan ban thép . a
mdy méc nhan lyc
- D& bi anh hudng bai d6 m méi trudng dan dén ri sét
- Quy trinh bao tri phuic tap
- Bién phap don gian thudng dugc 4p dung dai tra dé | - Thudng chi dugc ap dung khi vét nit nhé khéng anh hudng dén su
XU ly tam thai khi vét nit khéng anh hudng dén su | chiu lyc clia két cau
Bom keo chiu luc cta két cau -Khéng x{ ly triét d€ dugc vét nit két cdu do khéng gidi phéng dugc
tram vét nat nang lugng gay nut, vét nit mai xuat hién 1an can
- Chila giai phap cau tao, hé trg cho cac phuong phap gia cusng két cau
khac
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Bang 2. So sénh gia cudng tru cau bang UHPC so vdi cac phuang phap truyén thong khac

Bién phap gia Uu diém Nhuoc diém
cudng
-Thi cong don gian c6 thé lam van khuén gé, nhua | - Yéu cu phai c6 may tron cudng buic phu hop cho nén phai dua thiét
hodc thép bén ngoai bi tron chuyén dung dén cong trinh
- Bé day I16p UHPC méng cho nén khong anh huéng | - Vatliéu sgi thép, sgi tdng hgp chua ché tao dugc trong nudc phai nhap
dén kién tric cling nhu tang tinh tai tU Trung Quéc va mét s6 nudc chau Au
-Tinh tylén cao cho nén co thé rét vao van khuon dé | - Cap phdi bao gém mét sé loai vat lieu dac ching (cat min, bot cat, phu
, 3 dang khéng can dam lén hodc rung gia siéu déo...) phai c6 k& hoach nhap cho céng trinh cu thé, khac véi bé
St dung I6p N et aa . NP . A R LR K -
N | -Bé&mat bé tong sau khi thao khuon sé phang va dep | téngthuong cé thé ché tao moi nai
boc bang bé ; r A N NP . . . A R
. - Tao I6p boc bado vé cho cét cuc ky tét chong an mon | - Ky su Viét Nam chua quen véi cdng nghé UHPC
téng UHPC N 4 PSRN,
xam thuc cing nhu yéu t6 thai tiét
- UHPC stt dung sgi nhé c6 thé tang kha nang chiu vét
nut do cudng dé kéo uén cao
- Tang kha nang chiu tai va d6 déo dai clia cot rat Ion
Nhanh dat cudng d6 nén c6 thé thao van khudn sém,
day nhanh t6c d6 thi cong
4. KET LUAN [7]. E.Brithwiler, E. Denarié, Rehabilitation and Strengthening of Concrete Structures Using Ultra-

Bai bdo da trinh bay téng quan cac nghién ctiu trudc va cac cong
trinh thuc té€ st dung coéng nghé UHPC dé gia cudng két cau tru cau,
déng thdi cling dua ra so sanh uu nhugc diém gilia gidi phéap gia
cudng bang UHPC véi cac gidi phap truyén théng khac. Trén co s&
két qua dat dugc cua bai bao, moét s6 két luan dugc rat ra nhu sau:

- St dung UHPC gia cudng két ciu tru cau la hudng nghién ctu
dugc quan tam nhiéu hién nay va da dugc Ung dung trong nhiéu
céng trinh thuc té.

- Khi gia cudng két cdu tru cau bang UHPC thi stc chiu tai va do
bén theo thai gian cla tru cau dugc cai thién tang nhiéu.

- Khi so sanh véi cac giai phap gia cudng truyén théng khac thi
gidi phap st dung UHPC gia cudng cé nhiéu uu diém vugt tréi nhu
dé thi cong tai cong trudng, nhanh dat cudng d6 nén thao van
khuén sém, bé day cuta I8p gia cudng méng. Tuy nhién han ché I16n
nhat ctia UHPC d6 chinh la céng nghé tuong déi mai ¢ Viét Nam,
mot s6 vat liéu phai nhap khiu nhu sgi thép, hodc chi phi dau tu cao
cho thiét bi trén.

- D6i vdi thuc trang cac cong trinh cau dang xuéng cap & Viét
Nam thi gia cudng tru cau bang UHPC la moét gidi phéap tiém nang
va la mét phuong an thiét ké tham khao t6t cho cac ky su.

- Can thiét c6 céc cong trinh thi diém ap dung UHPC gia cudng
tru cdu & Viét Nam dé danh gia thuc té.

L&i cdam on

Nghién ctu nay dugc tai trg bsi Quy Phét trién khoa hoc va cong
nghé Quéc gia (NAFOSTED) trong dé tai ma s6 107.01-2019.325
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Su phan bé ung suat tai tam tai trong ngoai
dang bang phan bé déu trén nén dat ven séng

The stress distribution at the center of an external uniformly distributed strip load on the

riverbank subsoil foundation

>DANG TRAM ANH', TRAN VAN TUAN?

'Khoa Ky thuat cong trinh giao théng, Trudng Bach khoa - Truéng Dai hoc Can Tho
2Khoa Ky thuat xay dung, Trudng Bach khoa - Trudng Dai hoc Can Tho

TOM TAT

Dang béng song Ciru Long vai dia tang dat y&u phan bd gén bé mat
v thueng xuyén ngép nudc. Vigc tinh todn chinh xac sy phan ba
irng suft va bign dang cta nén dat yéu phuc vu cong tac bao ve bir
siing |a mat trong nhirng vén dé cép thiét hign nay. Nghién cou nay
tap trung phén tich sur phan b tng sudt trong nén dét nhiéu lap ven
siing do tai trong ngoai theo da sau bang phueng phap Flamant va
phueng phap phan tir hitu han (Plaxis 2D). Két qua cho théy su phéan
b irng suat dng tai tim t&i trong do t&i trong ngoai dang béang phéan
b déu trong nén dat ven séng theo dd sau ca dang hyperbol hodc
ham tuén hoan cia hyperbol; luan tdn tai mat gia tri ma tai da Gng
sudt ngoai tiem can mat trj sd khang ddi. Nghién ciru ciing chi ra sur
khac biet vé phan bd ng suét do tai trong ngoai theo da sau tir hai
phuong phép trén; két qua cia nghign ciru bd sung vao diém han
ché ciia phuong phép gidi tich khi nén dat khong bing phang va cd
nhiéu lap.

Tir khda: Ung suét do tai ngoai; dat ven sang; Dang bing sang Ciu
Long; Flamant; phueng phap phén tir hitu han.

ABSTRACT

Mekong Delta has a soft soil stratum distributed near the surface
and is often flooded. The accurate calculation of the stress
distribution and deformation of soft soil for riverbank protection is
one of the urgent issues today. This study focuses on analyzing the
stress distribution in multi-layered riverbank soil due to external
loads at depth using the Flamant method and the finite element
method (Plaxis 20). The results show that the vertical stress
distribution at the center of the load due to the external load in the
form of a strip distributed uniformly in the riverbank soil at depth
has a hyperbolic form or a periodic function of the hyperbola; there
is always a value at which the external stress approaches a
constant value. The study also points out the difference in the
stress distribution due to external loads at depth from two methods
above; the results of the study contribute to the limitations of the
analytical method as the ground is uneven and has many layers.
Keyswords: Externally induced stress; riverbank; Mekong delta;
Flamant; finite element method.

1. GIOITHIEU

Pong bang séng Cliu Long (PBSCL) c6 nén dat yéu, chu yéu la
dat sét mém vaéi kha nang chiu luc thap (Rise & Fall-UDW Project,
2019). Phan bé dan cu doc theo hai bén bo song la tap quan sinh
sOng clia ngudi dan mién tdy Nam Bd vung song nudc DBSCL bao
dai nay (Hodng & Thanh, 2018). Ngay nay, nhu cau phat trién dé thi
va khu dan cu & day ngay cang gia tang manh mé vi thé téc dé xay
dung co s& hatang giao thong va nha ctia cling tang cao (Rise & Fall-
UDW Project, 2019). Gia tang tai trong lam cho (ng suat trong nén
gia tang, dat yéu ven b séng viing DBSCL ¢6 kha nang bién dang
16n khi chiu tai (Hodng, 2018; Son, 2018; Quynh et al. 2018), va cac
Ung suat trong dat thay d6i dang ké theo thdi gian dudi tac dong
cUa tai trong céng trinh. Yéu té kich hoat béi tac déng cla tai trong
két hgp cling vdi cac nguyén nhan khac nhu: su thay d6i dong chay,
thay déi long dan, thay d6i dong tham, nhiing tac dong gay x6i mon
b& dan dén mat 6n dinh mai déc ba, dé gay sut lun, sup d6 hodc sat
|6 (Hoang & Thanh, 2018; Chuong & Hoang, 2018). Nghién ctiu tng
sudt trong nén dat ven bg séng dudi tac dung clia tai trong céng
trinh nham hiéu ré su phan bé g suat trong nén dat theo nguyén
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nhan tac déng giup danh gia va du dodn dugc muic d6 lun, sut 18, tu
d6 dua ra cac bién phap gia c6 nén dat hiéu qua dé€ dam bao an toan
va én dinh cho céng trinh.

Trong nghién ctu nay, thuc hién khao sat su phan b6 tng suat
trong nén dat ven bd séng theo hai phuong phap: phuong phap
gidi tich va phuong phap phan td hiu han. Tai liéu dia chat dugc
khdo sat tai vi tri bo séng rach Cai Sau, khu dan cu 586, phudng Phu
Thu, quan Cai Rang, TP Can Tho. H6 khoan dia chat dugc thuc hién
dén do6 sau -33 m qua 5 |6p dat (Hinh 1), bao gém: 16p 1 (CH) la dat
loai sét mau xam xanh, trang thai chay, 16p 2 (CL1) la dat loai sét lan
it cat mau xam xanh, trang thai chay, I6p 3 (CL2) la dat loai sét lan it
cat mau xam nau tim, trang thai déo mém, I6p 4 (OH) la dat loai sét
hitu cd mau xam den, trang thai déo mém va I6p 5 (CL3) la dat loai
sét 1an nhiéu cat mau xam nau, trang thai déo cling chua két thic
trong hé khoan. M6 hinh m6 phéng nén dat dén dé sau -25 m tuong
ung vdi 3 I16p dat dau tién cda nén, st dung phan mém Plaxis 2D
Version 8.2 d€ phan tich vé cudng dé va hé s an toan téng thé clia
mai déc b& séng (Brinkgreve et al. 2007). Bai toan dugc phan tich
theo Uing suat téng (TSA).
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2. PHAN BO UNG SUAT DO TAlI TRONG NGOAI THEO
PHUONG PHAP GIAI TiCH (GT)

Trong tinh todn (ng suat ctia nén dat, bai toan dugc ap dung vai
gia thiét rang dat la mét méi trudng dan héi nhung co6 dac tinh di
huéng hodc phan I6p. Bai todn nay ddm bao dé chinh xac cao va
thudng dugc dung dé phan tich nén méng trong cac cong trinh xay
dung 16n hodc dudng giao thong. Phuong phap nay gia dinh rang
(ing sudt thang dlng chi truyén qua cac dudng thang ding, va tng
sudt tai do sau z phu thudc vao géc lan truyén cua tai trong ti bé
mat. Chi tiét dugc trinh bay trong tai liéu (Verruijt, 2017).

Bang 1. Thong s6 dia chat dugc st dung trong nghién ctu

Lép dat
Chi tiéu coly LGP 2- LGP 3-
LGP 1-CH
CL1 CL2
Bé day H (m) 9,1 10,8 46
Dung trong ty nhién y
15,71 17,37 18,2
(kN/m3)
Hé s6 tham k m/ngay 5,44%10° 3%10 3*10
Goc gian nd ¥ (°) 0 0 0
Luc dinh ¢ (kN/m?) 8,1 9,7 21,1
Goc ma sat trong ¢ () 3016’ 4018’ 7955’
M6 dun Eo (kKN/m?) 2.133,33 3.600 5.600
Hé s6 Poisson v 0,35 0,35 0,35
ol me |
-, Y
(a) (b)

Hinh 1. Vi tri nghién ctu (a) va cong tac khao sat dia cht (b)

Cac théng s6 dia chat va do day cac I16p dat tai vi tri nghién ctu
dugc thé hién trong Bang 1. M6 hinh tinh toan (ing suét trong nén
dat tai vi tri truc tim cla tai trong dang bang phan b6 déu, cé gia tri
la q (kPa). So dé tinh toan mé phong nén dat ven séng dudi tac dong
tai trong clia cdng trinh cé cac kich thudc theo chiéu rong 1a 110m
va chiéu sau la 25 m, bao gém ba I6p dat nhu trinh bay & Hinh 2. Bé
rong dién truyén tai 1a 10 m. Séng ¢ dé sau -6.1 m va cé mai déc
dua trén thuc té la 1:1.

3. PHAN BO UNG SUAT THEO PHUGNG PHAP PHAN TU
HUU HAN

Trong nghién ctu nay, s dung phan mém dia ky thuat Plaxis 2D
v6i mé hinh Mohr-Coulomb dugc chon dé dua cac dac diém cla
dat vao phan mém may tinh cac thong sé cudng do dat; goc ma sat,
Iuc dinh két khéng thoét nudce clia dat sét va do day cta cac Iop dat.

Mo hinh bai toan dugc trinh bay trong Hinh 2 v&i diéu kién bién gém
3 mat (day mo hinh va hai bén) dugc khoéa cling. M6 hinh dugc roi
rac héa gém 8037 nut va 980 phan tir dang tam giac. Bai toan bién
dang phéng véi 15 nat trén canh dugc st dung trong phan tich. Déi
vGi m6 hinh véat liéu cGa nén dat, tiéu chuan bén Morh-Coulomb
(MC) dugc st dung vdi ki€u vat liéu khong thoat nudc. Tuong tac
gilia cac I6p vat lieu dugc chon la lién két cing. Gia tri ap luc nudc
16 rébng ban dau Ung v6i muc nudc & mat dat tu nhién va phuong
phap trong luc (Gravity) dugc ap dung trong tinh tng suat hitu hiéu
ban dau.

Bai toan dugc khao sat dudi dang nhiéu pha tuong Ung vdi cac
trudng hgp tai ngoai. Khi phan tich dé bén thi kiéu tinh toan dugc
strdung la déo va khi phan tich hé s6 an toan téng thé clia mai déc
b s6ng thi kiéu tinh toan gidm dan géc ma sat trong va luc dinh
cla nén dat. Khi khao sat anh huéng cla tai trong ngoai thi muc
nudc séng dugc gilr c6 dinh ¢ mat dat tu nhién. Cac gia tri cla tai
trong dugc thay d8i theo cac cap bao gém 0 kPa, 2 kPa, 5 kPa, 10
kPa, 20,5 kPa va 20,61 kPa. Muc nudc séng va muc nudc trong dat
dudi b séng dugc gia dinh thay déi déng thai (khéng xét dén anh
hudng cua luc tham do dong chady tir trong bd ra séng).
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Hinh 2. M6 h‘lnh tinh todn (ng sudt trong nén dat yéu dudi cong trinh

4. KET QUA VA BINH LUAN

4.1. Ung suat do tai trong ngoai theo phuong phap giai tich

Mot trudng hgp cu thé két qua vé su phan b6 Ung suat tai truc
tim cla tai trong ngoai dang bang trong nén dat yéu dudi tac dong
clia tai ngoai va cé muc tai ap la 20 kPa dugc trinh bay & Hinh 3.

TUu bi€u d6 nhan thdy trong khoang dé sau dén -5 m (ng suat
thay d6i nhanh do gidi han gia tri tai trong. Tai vi tri d6 sau-9,1 mva
-19,9 m ¢6 su thay d6i phan bé (ng suét tai ranh gidi gilta cac I6p
dat khac nhau.

frng suét ding (KN/m2)
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Hinh 3. Biéu d6 (ing sudt trong nén dét yéu dudi nén cong trinh tai tim tai trong dai
theo phuong phap gidi tich

4.2.Ung suat do tai trong ngoai theo mé hinh phan t{ hitu
han

Khao sat (ing suat trong nén dat do tai trong ngoai véi 12 trudng
hop (TH2 - TH13) nhu trong Bang 2.
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Bang 2. Cac trudng hgp mo phong ing suat trong nén dat theo phuong phap phan tir hiru han

STT Piéu kién Ky hiéu STT Piéu kién Ky hiéu
1 TH1 C6 sbng, khong tai TH1-T 8 TH8 Mép tai cach mép bd song 12m TH8-T
2 TH2 Mép tai cdch mép bd sébng Om TH2-T 9 TH9 Mép tai cdch mép bd song 14m THO-T
3 TH3 Mép tai cach mép bd séng 2m TH3-T 10 THI10 Mép tai cdch mép bd séng 16m TH10-T
4 TH4 Mép tai cdch mép bd séng 4m TH4-T 1 TH11 Mép tai cdch mép bd song 18m TH11-T
5 TH5 Mép tai cach mép bd séng 6m TH5-T 12 TH12 Mép tai cach mép bd séng 20m TH12-T
6 TH6 Mép tai cach mép bd séng 8m TH6-T 13 TH13 Mép tai cdch mép bd séng 22m TH13-T
7 TH7 Mép tai cdch mép bd song 10m TH7-T

Két qud phan tich dugc trinh bay trong cac biéu d6 ti Hinh 4 dén Hinh 15, mé ta su phan b6 (ng suat theo d6 sau tai vi tri tim cla tai
trong dang bang trong cac truong hgp tir TH2 dén TH13 theo cac diéu kién trinh bay trong Bang 2.
Ulng swiit dimg (kPa)

Ung suit dimg (kPa) Ung sudt dimg (kPa)
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Hinh 4. Su phan b (ing sudt theo d sau tai vi tri tim cla
ti trong dang bang, TH2-T

Ung suit dimg (kPa)
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Hinh 7. Su phan bd ting sudt theo d0 sau tai vi tri tim cla
tdi trong dang bang, TH5-T

“® Grid tri nng swht g d

Ulng suiit dimg (kPa)

Hinh 10. Su phén bé ting sudt theo do sau tai vi tri tim cla
tdi trong dang bang, TH8-T
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Hinh 5. Sy phan b (ing sudt theo dd sau tai vi tri tim clia
tdi trong dang bang, TH3-T

Ung suat dimg (kPa)
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Hinh 8. S phan b ting sudt theo d6 sau tai vi tri tim clia
tdi trong dang bang, TH6-T
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Hinh 11. Sy phén bd ting sudt theo do sau tai vi tri tim cla
tdi trong dang bang, TH9-T

D siu (m)

Hinh 6. Su phan b (ing suat theo d sau tai vi tri tim cla
tdi trong dang bang, TH4-T

U sudt dimg (kPa)
22 =20 18 -16 -14 12 10 a -G 4 -2 +]

- o S S T M S S M S
. -z =3
- I .a *e L
e L& - €
- s - by
nad o T, . * *e 10 =
3 £ ® =
. F-12 3 - F-12 2
- e # - [ .14 %
- o =
Lo = - [.1e &
couki ) [-18 - -18
- = - 5
- 20 s. -20
k.22 < b2z
24 - t-24
i1 sk d & (it At dimg -
®  (iid ot dmp swde dimg - = 1 tri img sudt dimg TR

Hinh 9. Su phan bd ting sudt theo d6 sau tai vi tri tim cla
tdi trong dang béng, TH7-T
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Hinh 12. Su phén bé ting suat theo d0 sau tai vi tri tim cla
tdi trong dang bang, TH10-T
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tai trong dang bang, TH11-T

Cac bi€u dé tng suat phan anh ré su thay déi trong tinh chat
nén dat va diéu kién tai trong. Cac trudng hgp TH2-T, TH4-T, THS8-
T biéu thi su phan bé Ung suidt c6 dang dudng cong déc hon
trong khi nhiing truong hgp TH3-T, TH7-T, TH13-T ¢6 hinh dang
phan bé véi dudng cong thoai, iing suat phan tan sau hon va co
xu huéng tiém can vé cing mot gia tri.

Két qua cho thay, khi mép tai cang cach xa bg séng, ting suat
trong nén dat cang giam ro rét, dac biét & viung néng gan bé mat
dat. & khoang cach 16n hon, nhu tif 14 m tra di, Ung suét tré nén
déng déu va khong con tac dong dang ké dén nén dat sau, thé
hién su 6n dinh cla nén. Piéu nay ching minh réng viéc tang
khodng céch gilia tai trong va bd séng la gidi phap hiéu qua dé
gidm thi€u nguy ca tap trung Ung sudt va ddm bao an toan cho
nén dat ven bo.

Cac biéu d6 cung cap cai nhin tryc quan va rdé rang vé mai
quan hé giira khodng céch tai trong va su phan bo ting suat, lam
€O s& cho viéc thiét ké va quan ly cac céng trinh ven s6ng mot
cach an toan va bén viing.

5. KET LUAN

So sanh két qua ti hai phuong phap (phuong phap giai tich
va phuong phap phan ti hitu han) cho thay cé su khac biét vé sy
phan b6 Ung suat do tai trong ngoai theo dé sau. Su khac biét
nay cé thé& dén tir viéc phuong phap dugc xay dung vdi gia thiét
mat dat xung quanh tai trong 1a bang phéng va déng nhat. Tuy
nhién trong nghién ctu nay thi mat dat phia séng thap han phia
b& va nén dat nhiéu 16p. K&t qua cla nghién ctu nay bé sung
vao diém han ché clia phuong phép giai tich khi nén dat khong
bing phéng.

K&t qua nghién ctu cho thay su phan bo (ng suat ding tai
tim tai trong do tai trong ngoai dang bang phan bé déu trong
nén dat ven séng theo dd sau trong nén dat c6 dang hyperbol
hodc ham tuan hoan cla hyperbol.

K&t qua nghién clu cho thay trong su phan bé Ung suat do
tai trong ngoai theo d6 sau trong nén dat yéu ludn ton tai mot
gia tri ma tai dé ing suat ngoai tiém can mét tri s6 khong déi. Tu
vi tri @6 xuéng sau thi gia tri ing suat gan nhu khéng bién déi.
Diéu nay c6 y nghia trong thuc tién tinh toan bién dang ctia nén
dat ven song. Néi cach khac, ing suat phan bé theo dé sau sé
giam dén mét gia tri nhat, tuy thudc vao loai dat va cac yéu to
khac. Tu gia tri do tré di ing suat khéng con gay ra bién dang
dang ké cho nén dat.

Hinh 14. Sy phan b (ing sudt theo d6 sau tai vi tri tim cla
tdi trong dang bang, TH12-T

Hinh 15. Su phén b (ing sudt theo d sau tai vi tri tim cla
tai trong dang bang, TH13-T
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TOM TAT

Kien Giang |a mat tinh ven bign nam & phia Tay Nam cia Viet Nam vai
duirng biy bign dai khoang 200 km. Qua khéo sét, su &n man va pha
hily nhitng k&t c&u be tang va bé tang cdt thep (BTCT) da dién ra rat
phd bign trong céc cong trinh vaing ven bién tai day. Do da vigc nghién
citu ché tao bé tong cwang di cao (BTCBC) tir ngudn vat ligu dia
phuong phuc vu xay dung cong trinh ha tang ven bién khu vue Kign
Giang |a rét can thigt. Mat khac, BICDC co st dung céc thanh phén
hat min va siéu min d& hinh thanh cau tric ca d ddc chéc lan, it tham
va kha nang ching &n man tdt trong méi trudng xam thue. i vay,
BTCBC 1a vat ligu droc vu tién sir dung trong cac cang trinh ha tang
khu vire ven bién va hai déo cioa tinh Kign Giang. Bai bao nay trinh bay
ket qua nghién ciu mat sd tinh chat co Iy cia BTCOC st dung céc
ngudn vat ligu dia phuong. K&t qué nghién ciru thue nghiém cho thay
cac mau BICOC chira tro bay nhigt dign Duyén Hail va silica fume SF-
30 vai nhiéu ty le phai tron khac nhau déu co tinh cong tac tat (da
chay xae 430 + B30 mm va dd sut: 6 + 21 cm) va cuang da chiu nén
v tudi 28 ngay tir 03,7 MPa dén 70,7 MPa. Bén canh da. nghién ciru da
xac dinh dugc theri gian pha hoai mau trong thi nghiém kha néng bao
vé cdt thép theo tigu chudn NT Build 356-20089. K&t qua thyc nghiem
thu duge cho théy, vai mAu BTCOC ca 10% silica fume thi dat dugc
thvi gian pha hoai mAu lau nhat, dat tai B0 ngay. Ket qua nay cho théy
céc |oai BTCOC ché tao tir hin hop vat lisu sén ca tai dia phuong co
thé dap (g céc yéu céu dé sir dung trong cac cang trinh ha tang khu
virc ven bign cia Kien Giang.

Tir khaa: Be tong cuwing da cao; tro bay; silica fume; cang trinh ha
tang; ven bién va hai déo.
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ABSTRACT

Kien Giang is a coastal province Iocated in the southwest of Vietnam with a
coastline of about 200 km. Through surveys, corrosion and destruction of
concrete and reinforced concrete structures have occurred very
commonly in coastal constructions here. Therefore, the research and
production of high-strength concrete from local materials for the
construction of coastal infrastructure in Kien Giang is very necessary. n
the other hand, high-strength concrete uses fine and ultra-fine particles,
which have formed a structure with high density, low permeability and good
corrosion resistance in corrosive environments. Therefore, high-strength
concrete is the preferred material for use in coastal and island
infrastructure projects in Kien Giang province (Vietnam). This paper
presents the results of a study on some physical and mechanical
properties of high-strength concrete using local materials. The
experimental results show that high-strength concrete samples containing
Duyen Hai | thermal power plant fly ash and silica fume SF-30 with different
mixing ratios all have good workability (spread 430+-630 mm and slump:
|6+-21 cm) and compressive strength at 28 days from a3.7 MPa to 70.7
MPa. In addition, the study has determined the failure time of samples in
the test of steel protection capacity according to NT Build 306-2009
standard. The experimental results show that the high-strength concrete
sample with [0% silica fume has the longest failure time, about 80 days.
These results show that high-strength concrete made from locally
available material mixtures can meet the requirements for use in
infrastructure projects in coastal areas of Kien Giang.

Keywords: High-strength concrete; fly ash; silica fume;
infrastructure projects; coastal and islands.
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1.DAT VAN DE

Kién Giang la mét tinh ven bién ndm & phia Tay Nam cua Viét
Nam, véi dudng b bién dai khoang 200 km, trai dai tit TP Ha Tién di
ngang dia gidi hanh chinh huyén Kién Luong, Hon Dat, TP Rach Gia,
An Bién va An Minh dén giap tinh Ca Mau. Cac céng trinh giao théng
ven bién &Kién Giang cé vai tro rat quan trong ddi véi qué trinh phat
trién kinh té€ va xa hoi cta tinh. Tuy nhién, cac céng trinh bang bé
tong va BTCT bj an mon, xam thuc nghiém trong trong méi truéng
nudc bién, ven bién lam gidm do6 bén, gidm tudi tho va cé thé pha
hoai két cdu trong mot thoi gian ngan. Qua nghién cuu, danh gia
chét lugng két cau BTCT mét s6 céng trinh ha tdng ven bién khu vuc
Kién Giang c6 thé chira mét s tdc nhan chinh dan dén su xam thuc
két cdu BT va BTCT bao gdm: thanh phan trong bé téng bi hoa tan,
dac biét la voi ty do - Ca(OH)2 bi cudn theo dong tham ra ngoai lam
khéi bé téng bi réng x8p; moi trudng nudc bién va khi quyén bién
c6 chira cacion Cl, SO4%, COs%... gdy ra &n mon trucng nd thé tich va
an mon c6t thép cho bé téng va BTCT [1]. Ngoai ra, chat lugng thi
céng hon hop bé tdong khong dam bao clng la mot trong cac
nguyén nhan khac lam ddy nhanh qua trinh xam thuc, gidm doé bén
va tudi tho clia cac cau kién bé téng va BTCT trong moi trudng xam
thuc... [2, 3].

Hién tugng &n mon cac cong trinh ven bién tai tinh Kién Giang
dang trd thanh mot van dé nghiém trong, anh hudng dén suan toan
va bén viing clia cac cong trinh xay dung tai khu vuc nay [4, 5. Kién
Giang la mét tinh ven bién véi nhiéu khu vuc tiép giap véi bién va
khi hau nhiét déi gi6 mua dac trung. Diéu nay tao ra cac diéu kién
thuan lgi cho qua trinh &n mon dién ra nhanh choéng trén cac két
cdu ha tang. Kién Giang c6 dudng ba bién dai, tiép xuc truc tiép vdi
bién, dan dén tac dong cda hoi mudi bién. Nudc bién chida nhiéu
ion mudi nhu Natri clorua, khi két hgp véi dé 8m cao sé tao thanh
dung dich dién ly, thic ddy qua trinh 3n mon kim loai trén cac cong
trinh nhu cau, cdng bién, va cac cong trinh BTCT. Khi cac két cdu kim
loai bi an mon, do day clia ching sé giam di, dan dén suy giam kha
nang chiu lyc. Diéu nay anh hudng truc tiép dén su an toan cla cac
cong trinh nhu cau, dudng b, va cac khu nha xudng [6, 7].

Qua khéo sat tai cac khu vuc ven bién tinh Kién Giang cho thay,
cac cong trinh tai day dang phai d6i mat véi hién tugng an mon
BTCT nghiém trong, dac biét la cac cong trinh ha tang quan trong
nhu cau trén tuyé&n dudng b, dudng dé thi ven bién, cu cadng, bén
tau, va cac khu vuc nudi tréng thiy san. Mét s cong trinh ven bién
tiéu biéu bao gém: (i) CAng An Thdi (Phu Quéc): Cang An Théi la mot
trong nhiing diém trung tdm cla hoat ddng giao théng hang hai va
van chuyén vt liéu xay dung tai Phi Quéc. Tai day, cac ciu truc
BTCT clia cang chiu anh hudng manh tir hai mudi va dé 4m cao, gay
ra hién tuong ri sét trén cac thanh c6t thép bén trong, dan dén nut
v3 bé mat bé tong. (i) Cau Té Chau (Ha Tién): Cau Té Chau bac qua
clia séng Giang Thanh tiép giap bién, ndm & TP Ha Tién, Kién Giang,
la mot trong nhiing cady cau quan trong két néi giao théng trong
khu vuc. Do vi tri gan bién va séng, cdu nay thudng xuyén chiu tac
déng clia d6 am va nudc man, khién cac thanh thép bén trong bé
téng bi an mon, 1am gidm tudi tho clia cong trinh. (ii)) Cang ca Tac
Cau (Chau Thanh): Bay la mot trong nhiing cadng ca I6n cda tinh Kién
Giang, nai tap trung nhiéu hoat ddng khai thac va ché bién thly san.
Cac cdu trac BTCT tai day cling bi anh hudng nang né bai moi
trudng nudc bién, dac biét la trong cac bén tau va khu vuc ti€p nhan
hang héa, nai d 4m cao thic ddy qua trinh an mon (Hinh 1).

Nhiéu nghién ctiu cho thdy, véi cdu tric bé téng c6 d6 dac chac
cao luén di kém theo d6 la kha nang chiu luc tét va d6 bén cao. San
pham bé téng nay c6 mdi lién hé mat thiét vaéi do tham nudc rat
nho, gép phan tc ché qua trinh 3n mon bai cac ion rat kho khuéch
tan vao trong ciu trdc cla bé tong [8, 9]. Trong TCVN 9346:2012 da

dua ra cac yéu cau ky thuat déi vai bé téng dé tang dé bén cho cac
c6ng trinh ha tang ven bién [10]. Trong d6 tiéu chudn nay da néu cu
thé& cac yéu cau vé mac bé tong t6i thiéu, mac chéng thdm, cling
nhu chiing loai xi mdng dugc sir dung. Mdc du vay, ngay cd cac loai
bé tong va BTCT st dung xi mang chiu man, xi mang bén an mon,
nhung khi thtt nghiém trong méi trudng xam thuc cta nudc bién,
st dung trong céac két cau ha tang ven bién cling van bi an mon cot
thép, nuit v&, tham chi con lam hu hai hoan toan 16p bé téng bao vé
[5, 6, 71. Chinh vi nhiing ly do trén, viéc nghién ctiu ché tao BTCDC
vGi kha nang chéng an mon tét tir nguén vat liéu dia phuong phuc
vuxay dung cong trinh ha tdng khu vuc ven bién khu vuc Kién Giang
la r&t can thiét va c6 tinh thuc tién cao. )

Ad

Hinh 1. An mon cong trinh BTCT tai cac cong trinh ven bién khu vuc Kién Giang.

Trong bai bao nay trinh bay mét s6 két qua nghién ciu vé tinh
chat co ly ctia BTCDC dugc ché tao tir hon hgp phu gia tro bay clia
nha may nhiét dién Duyén Hai 1 (Tra Vinh) va silica fume SF-90 két
hgp véi phu gia siéu déo giam nudc. TU két qua thuc nghiém thu
dugc da cho thay tiém nang ché tao BTCDC tir nguén vat liéu san cé
tai dia phuang dé phuc vu xay dung cong trinh ha tang khu vuc ven
bién tinh Kién Giang.

2. VAT LIEU VA CAP PHOI

2.1. Vat liéu sir dung dé ché tao BTCDC

a). Xi mang Podc lang hén hop PCB40.MS Vicem Ha Tién (XM) thoa
man cac yéu cau ky thuat cda tiéu chudn TCVN 2682 : 2009 [11], TCVN
7711: 2013 [12]. Thanh phan héa hoc va tinh chét co ly cta xi mang
PCB40.MS Vicem Ha Tién dugc gidi thiéu trong Bang 1 va Bang 2.

b). Tro bay (TB) clia nha may nhiét dién Duyén Hai 1 (Tra Vinh)
théa man cac yéu cau clia TCVN 10302:2014 [13], ASTM C618-03 [14]
vGi ty dién bé mét riéng la 5820 cm?/g va khoi lugng riéng la 2,32
g/cm?. Day la loai tro bay c6 ham lugng SiO: hoat tinh 14 55,3%, téng
ham lugng SiO: + Al:Os + Fe20s = 87,5% va lugng mat khi nung la
4,5%, thoa man yéu cau tro bay loai F. Thanh phan héa hoc cda tro
bay nhiét dién Duyén Hai 1 dugc gidi thiéu trong Bang 1.

¢). Silica fume SF-90 (Si) clia Vina Pacific vdi kich thuéc hat nano,
c6 chira 90,8% SiO: hoat tinh, ty dién bé mat riéng la 14450 cm?/g
va khoi lugng riéng la 2,18 g/cm?. Thanh phéan hoéa hoc cua silica
fume SF-90 dugc gidi thiéu trong Bang 1.

d). Cotliéu 16n la da dam (BD) tir da véi Cacbonat 6 Dmax=20m clia
mo da Hon Soc (Kién Giang) c6 dd nén dap trong xi lanh & diéu kién bao
hoa nudc la 7,2%. Cot liéu nhé st dung trong bé tong la cat vang (CV)
turséng Hau (An Giang). Pay la loai hat tho, chét lugng t6t va mé dun do
I6n My = 3,0. Cac loai c6t liéu st dung théa man yéu ciu clia tiéu chudn
TCVN 7570:2006 [15], GOST 8736-2014 [16] va dugc st dung lam c6t liéu
trong hén hgp bé téng. Cac tinh chat vat ly cda cét liéu 16n va cét lieu
nho st dung da duoc thé hién trong Bang 3.

e). Phu gia siéu déo Sikament® NN «SilkRoad» (SD) c6 gia tri khéi
lugng riéng trung binh 1,12 g/m3 & nhiét d6 25 + 5°C. Bay la loai phu
gia gidm nudc thé hé mai c6 thanh phan chinh la g6c hiu co
Polycarboxylate.

f). Nu6c sach (NS) dugc st dung dé lam nudc trén hén hgp bé
téng va bao dudng mau thi nghiém, thda man tiéu chuidn TCVN
4506:2012 [171].
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Bdng 1. Thanh phdn héa hoc cua tro bay nhiét dién Duyén Hdi 1, silica fume SF-90 va xi mdng PCB40-MS Vicem Ha Tién st dung trong nghién ciu

Loai vat liéu séf dun Thanh phan héa hoc (% theo khai luogng) clia vat liéu
o g Si0s Al>Os Fe:0s SO3 K20 Na.O | MgO | Ca0 P20s Lugng mat khi nung
Tro bay nhiét dién Duyén Hai 1| 55,3 22,8 9,8 2,5 1,4 0,7 0,6 1,2 1,4 4,3
Silica fume SF90 90,8 2,2 2,0 - - 0,5 - 0,7 0,0 3,8
Xi mang PCB40-MS Vicem 33,5 3,7 4,2 2,2 1,2 0,3 - 51,8 - 2,9
Bdng 2. Tinh chdt co ly ca xi méng PCB40-MS Vicem Ha Tién
Khéi luong t;g.ir']n?a;%t Ty dién bé mat Thai gian dong két (phut) Cudng d6 nén trung binh (MPa) D6 déo tiéu chun
riéng (9/cm?) NO,09 (cm?/g)  |B4t dau dong két| Két thuc dong két | 3 ngay 7 ngay 28 ngay (%)
3,10 0,2 3850 195 200 23 36,2 42,5 30,5

Bdng 3. Tinh chdt vt ly cta cét liéu sir dung

Cac tinh chat vat ly cta c6t liéu st dung

Loai c6t liéu , . Khéi lugng thé tich | Khéilugngriéng | Khdilugng thé tich s .10
Kich thuéc (mm) x6p (kg/m?) (g/cm?) dam chit (kg/m?) Do hat nudc (%)
Da dam tu da voi 5,0+10,0va 10,0 + 20,0 1620 2,65 1680 0,44
Cat vang soéng Hau 0,14+5,0 1650 2,65 1700 0,75

DE tinh toan so sanh gia thanh cla cac hén hgp bé téng, trong nghién cliu nay da st dung cac don gié vat liéu theo thi trudng tai dia
phuong. Bon gia cac loai nguyén vat liéu s&f dung trong nghién ctiu dugc trinh bay trong Bang 4.
Bdng 4. Don gid cdc logi vét liéu st dung trong ché tao san phdm BTCDC

STT Tén loai vat liéu Don gia (k€ cd tién cong vdn chuyén va tién thué)
1 Xi mang PCB40-MS Vicem Ha Tién 1.200 d6ng/kg
2 Tro bay nhiét dién Duyén Hai 1 (Tra Vinh) 250 déng/kg
3 Silica fume SF-90 cong ty Vina Pacific 3.000 déng/kg
4 Cat vang song Hau (An Giang) 500.000 déng/m?
5 Da dam (5+20) mm tu da khai thac ciia mo da Hon Soc (Kién Giang) 500.000 déng/m?
6 Phu gia siéu déo Sikament® NN «Sika» 42.000 dong/lit
7 Bé tong M350 véi d6 sut 10+£2cm Cong ty TNHH Trudng Phat! 2.271.818 déng/m?

2.2. Thiét ké cdp phéi BTCDC

Theo TCVN 10306:2014 [18], san phdm BTCDC la BT ¢6 cudng do
chiu nén dac trung trén 55 MPa & tudi 28 ngay trén mau hinh tru ¢
dudng kinh D=150mm va chiéu cao H=300 mm.

Tur yéu cau do, nghién ctiu da tinh toan thiét ké thanh phan cap
phoi ctia BTCDC ¢6 yéu cau nhu sau:

i) Tinh cong tac tot vai dé chay xoe hdn hgp bé tong trong con
tiéu chudn dao déng tir 300 dén 600 mm va do sut tuong Ung tur 15
dén 20 cm;

ii) Cudng d6 nén trung binh & tudi 28 ngay téi thiéu la 60 MPa
d6i vai mau thi nghiém chiia 100% xi mang Podclang.

+ Trong nghién ctiu nay, ham lugng tro bay nhiét dién Duyén
Hai 1 dugc khao sat dao déng tlr 0%, 10%, 20% va 30% theo thanh
phan khoi lugng ctia xi mang PCB40-MS Vicem Ha Tién.

Bdng 5. Cdc cdp phéi cia BTCDC st dung trong nghién ciiu

+ Ham lugng silica fume SF-90 Céng ty Vina Pacific dugc khao
sat dao déng tir 0%, 5% va 10% theo thanh phan khéi lugng cla xi
mang PCB40 Vicem Ha Tién.

+ Ty lé nudc trén téng ham lugng chat két dinh (N/CKD) dugc
khdo sat trong nghién ctru nay la: N/CKD = 0,25;

+ Ham lugng phu gia siéu déo Sikament® NN duogc s dung la
1,5% téng ham lugng clia chat két dinh.

Thanh phan cap phdi BTCDC dugc xac dinh theo tiéu chudn ACI
211.4R-08 [19] dua trén céc gia tri ty |& vat liéu s dung két hgp vai
viéc diéu chinh tir thyc nghiém, da thu dugc 10 cap phoi BTCDC thi
nghiém c6 thanh phan nhu trong Bang 5.

Ky hiéu mau Céc ty & vat liéu Vét liéu thi nghiém cho 1 m3 BTCDC (kg/m?)

thi nghiém st dung (%) XM TB Si bD cv SD NS
ID-012 0%TB 0%Si 680 0 0 1057 605 10,2 170
ID-02 10%TB 0%Si 612 68 0 1062 588 10,2 170
ID-03 20%TB 0%Si 544 136 0 1050 575 10,2 170
ID-04 30%TB 0%Si 476 204 0 1047 563 10,2 170
ID-05 10%TB 5%Si 591 59 30 1043 578 10,2 170
ID-06 20%TB 5%Si 544 109 27 1052 566 10,2 170
ID-07 30%TB 5%Si 504 151 25 1051 556 10,2 170
ID-08 10%TB 10%Si 567 57 57 1054 570 10,2 170
ID-09 20%TB 10%Si 523 105 52 1051 558 10,2 170
ID-10 30%TB 10%Si 486 146 49 1053 550 10,2 170

! https://sxd kiengiang.gov.vn/Lists/TinTuc/Attachments
2 MAu bé tong doi chirng khong phu gia.
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3. PHUONG PHAP NGHIEN CUU CAC TiNH CHAT CUA BTCDC

- St dung tiéu chudn ACI 211.4R-2008 [19] va két hgp viéc hiéu
chinh bang thuc nghiém dé tinh toan thanh phan BTCDC.

-Tinh cong tac ctia hon hgp bé tdng (HHBT) dugc xac dinh bang
dé chay xoe va dd sut clia con tiéu chudn vai kich thudc 10x20x30
cm theo TCVN 3106:2007 [20].

- Gid tri cudng do khang nén ctia bé téng cudng do cao dugc xac
dinh trén mau hinh tru cé kich thudc DxH=150x300 mm theo yéu
cau cla tiéu chudn TCVN 3118:2022 [21].

- P& danh gia kha nang bdo vé cét thép trong BTCDC, nghién
clu da st dung tiéu chudn NT Build 356-2009 [22]. Theo phuong
phap nay, méi trudng xam thuc st dung la dung dich nudc bién
nhan tao ¢4 néng dd NaCl 3,0%. Mau thi nghiém dugc st dung c6
dang hinh tru véi kich thuéc DxH=100x200 mm va & tam dugc dat
mot thanh thép dudng kinh ©12, cach day mau 50mm. So d6 thi
nghiém theo NT Build 356-2009 dugc thé hién cu thé trong Hinh 2

va Hinh 3.
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Hinh 3. Vi tri va kich thudc mau thi nghiém theo tiéu chudn NT Build 356-2009 [22]

4. KET QUA NGHIEN CU'U VA THAO LUAN
4.1. Tinh chdt cia BTCDC & trang thdi déo
Sau qua trinh thi nghiém, cac két qua thuc nghiém da dugc xur

ly s6 liéu theo yéu cdu clia TCVN 6702:2013 [23]. Cac gia tri thuc
nghiém khoéng hop ly dugc luge bod, sau dé tinh gia tri trung binh
két quéa cla ting mau thi nghiém. Gia tri trung binh cta khdi luong
thé tich va tinh cdng tdc HHBT cudng dd cao trong nghién cliu dugc
thé hién trong Bang 6 va trén Hinh 4.

Khéi Irgrng thé tich trung binh (kg/m®) D6 chay xde (cm) B sut (cm)

Bang 6. Khdi lugng thé tich, d6 chay xde va do sut ctia hén hgp BTCDC
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Cép ;héi bé téng cudng ciﬁ cao
Hinh 4. Biéu d6 cac gia tri trung binh ctia khdi lugng thé tich, dd chay xoe va do sut cia
HHBT cuong do cao

o ta Ay pia Tinh chat ctia hén hgp bé téng
Ky hiéu mau Cacty le Vit ¢ Khéi | hé tich ctia hdn hgpbé | D6 chay x¢ 5
C st dung (%) i lugng tA é tich ctia hén hop bé 0 chay xoe trong con D6 sut SN (cm)
tong (kg/m3) tiéu chuan (mm) T
ID-01 0%TB 0%Si 2355 630 21,0
ID-02 10%TB 0%Si 2343 570 20,5
ID-03 20%TB 0%Si 2318 520 19,5
ID-04 30%TB 0%Si 2303 480 18,5
ID-05 10%TB 5%Si 2314 515 19,5
ID-06 20%TB 5%Si 2311 469 18,0
ID-07 30%TB 5%Si 2300 455 17,5
ID-08 10%TB 10%Si 2317 462 18,5
ID-09 20%TB 10%Si 2302 446 17,5
ID-10 30%TB 10%Si 2296 430 16,0
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Tu cac gia tri thuc nghiém trong bang 6 va hinh 4 cho thay voi
cac mau chi chira tro bay nhiét dién Duyén Hai 1, khi ham lugng tro
bay trong bé téng bién déi tir 0% dén 30% da gay ra anh hudng
dang ké dén tinh céng tac ctia HHBT. Ham lugng hat min trong tro
bay nhiét dién da lam tang lugng can nudc ctia hon hgp vat liéu. Két
qua la dé sut cia HHBT da giam tur 21,0 cm xuéng chi con 18,5 cm.
M3t khac, khi bé sung thém ham lugng (0% dén 10%) silica fume SF-
90 c6 thanh phan hat siéu min ¢c& Nano, nén anh huéng nhiéu dén
tinh céng tac cia HHBT. D6 chay xoe da gidm tir 630 mm xudng con
430 mm, d6 sut HHBT da gidm manh tir 21,0 cm xuéng chi con 16,0
cm. Anh huéng tuong hé giiia lugng can nudc cua kich thudc hat
siéu min trong thanh phan tro bay va silica fume SF-90 véi phu gia
siéu déo SD dugc thé hién rd nét trong cac cap phdi thi nghiém ID-
04, ID-07 va ID-10. Quan sat HHBT cudng d6 cao sau khi nhao trén
da thdy dugc do dong nhat clia HHBT tuoi rat tét, khéng co hién
tugng phan tang, khéng xuat hién tach nudc tai mép ria ngoai clia

hén hgp sau khi tron va trong qua trinh [am thi nghiém kiém tra do
sut. Gia tri d6 chay xoe va do sut cila HHBT cudng d6 cao lan lugt
dao dong trong khodng 430 + 630mm va 16,0 + 21,0 cm.

Hon nira, két qud thuc nghiém thu dugc gia tri khéi lugng thé
tich ctia HHBT gidm tur 2.355 kg/m? xuéng chi con 2.296 kg/m?3. Diéu
nay chiing té dnh hudng cdia ham lugng tro bay nhiét dién Duyén
Hai 1 va silica fume SF-90 la kha Ién. Nguyén nhan nay la do khoi
lugng riéng cua tro bay va silica fume lan lugt la 2,32 g/cm?® va 2,18
g/cm?, trong khi d6 khéi lugng riéng clia xi mang PCB40-MS Vicem
Ha Tién la 3,1 g/cm3.

4.2. Tinh chdt cia BTCDC & trang thdi cirng rdn

Cac két qua thi nghiém do gia tri cuong dé chiu nén, thai gian
pha hdy mau thi nghiém va gia thanh tinh cho méi mét khéi BTCDC
dugc trinh bay chi tiét trong Bang 7.

Bdng 7. Gid tri cudng do nén trung binh, thoi gian phd hdy mdu bé téng thi nghiém va gid thanh tinh cho méi mét khéi BTCDC

Cudng do nén ctia mau bé tong hinh try kich thudc 15x30 |Thdi gian pha| Gia thanh tinh toan cho
Ky hiéu Cactylévatliéu cm (MPa) & tudi hay mau thi | 1m? bé tong cudng do
x R oa A 3
mau strdung (%) 3 ngay 7 ngay 14 ngay 28 ngay 90 ngay r}ggfy? cao (dong/m’)
ID-01 0%TB 0%Si 17,5 54,9 63,8 70,7 74,5 78 1.828.872
1D-02 10%TB 0%Si 16,3 49,8 60,9 69,1 70,1 75 1.759.953
ID-03 20%TB 0%Si 15,3 41,5 50,3 58,6 66,7 68 1.687.167
1D-04 30%TB 0%Si 14,1 41,6 47,1 53,7 60,3 55 1.617.503
ID-05 10%TB 5%Si 16,1 50,8 59,6 65,4 71,3 73 1.993.191
ID-06 20%TB 5%Si 14,5 34,2 49,0 58,5 62,6 61 1.920.931
ID-07 30%TB 5%Si 14,2 27,9 45,9 56,2 61,4 55 1.861.674
ID-08 10%TB 10%Si 16,6 43,2 58,6 63,4 72,3 82 2.207.527
ID-09 20%TB 10%Si 15,6 40,9 51,6 62,0 68,0 62 2.116.664
ID-10 30%TB 10%Si 14,3 31,9 46,4 57,3 61,7 45 2.053.372

a). Gid tri cudng dé nén ctia méu BTCOC & cdc tubi khdc nhau

K&t qua thuc nghiém da cho thay, cudng dé nén clia cac mau bé
téng thi nghiém & tudi 28 ngay dao ddng ti 53,7 MPa dén 70,7 MPa.
Khi ham lugng tro bay va silica fume thay thé lugng xi mang cang
nhiéu thi cudng d6 nén clia BTCDC c6 xu hudng gidam nhe. Diéu nay
la dung theo quy luat chung ctia san phadm bé téng st dung phu gia
khoang thay thé xi mang. Su suy gidm cudng dd nén clia mau
BTCDC trong nghién ctru nay dugc giai thich nhu sau: Thanh phan
tro bay nhiét dién Duyén Hai 1 c6 thanh phan hoat tinh thap, ham
lugng SiO; chi dat khodng 55,3%. Do d6 vat liéu nay cé vai tro chu
yéu la chat ddn min. Thanh phan silica fume SF-90 c6 chua 90,8%
SiO, hoat tinh, c6 khd ning phéan (ng véi sdn phdm thiy hoa
Ca(OH); ctia xi mang dé tao ra cac khoang vat Hidro-Canxi-Silicat (C-
S-H) thit cap, b6 sung thanh phan gel c6 tinh chat két dinh va lam
gidm cau trac 16 réng gel clia cac mau bé tong [6, 71. Tuy nhién, do
ham lugng phu gia khodng thay thé dén 40% ham lugng xi mang
nén cac gel thi cap C-S-H nay khong thé bu dap luong C-S-H cda xi
mang tao thanh khi phan ung thiy hoéa véi nudc.

Bi€u do6 t6c do phat trién cudng do chiu nén cla cac mau
BTCDC tur tudi 3 ngay dén tudi 90 ngay dugc trinh bay trong Hinh 5.

Tu bi€u d6 trén hinh 5 cho thay, mau BTCDC chiia dén 30% ham
lugng tro bay nhiét dién Duyén Hai 1 va 10% silica fume SF90 két
hap véi 1,5% phu gia siéu déo Sikament® NN c6 t6c d6 phat trién
cudng dé nhanh, sau 7 ngay da dat dugc tir 55% dén 79% cudng dé
thiét ké. Pay ciing la lgi thé cho qua trinh thi céng cac céng trinh ha
tdng ven bién trong moi trudng nudc va cé yéu cau sém dugc dua
vao khai thac va s dung. Tuy nhiéu, khi ham lugng tro bay tang,
cudng dé va tdc do phat trién cudng do cha bé tong giam di.
Nguyén nhan nay la do sy sut gidm manh ham lugng xi mang (giam
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dén 40%) da anh hudng dén cac phan tng thiy hoa cda cac khoang
trong xi mang, cac mam tinh thé clia gel C-S-H sinh ra khéng déng
nhat trong khong gian gilia cac hat c6t liéu va dong thai su giam
ham lugng clia khodng Portlandite (Ca(OH),) trong bé téng cling
anh hudng I6n dén phan ting puzzolanic cta SiO: trong Silica fume.
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Hinh 5. Biéu d6 tdc dg phdt trién cuong do chiu nén cia cdc mdu BTCDC

b) Khd ndng bdo vé c6t thép ctia BTCDC trong méi trudng xam thuc

Trong nghién ctru nay kha nang bao vé c6t thép clia cac mau
BTCDC da dugc danh gia qua thoi gian pha hiy mau thi nghiém
trong maéi trudng nudc bién nhan tao NaCl 3%.

Trong nghién ctru nay, BTCDC da két hgp st dung t6 hgp phu
gia khoang-hdéa gém: i)- tro bay nhiét dién Duyén Hai 1, ii)- silica
fume SF90 va Jii)- phu gia siéu déo Sikament® NN da mang lai hiéu
Ung tuong tac kép trong vi cau trdc ctia sdn pham BTCDC.

(1) - lam gidm hé thong 16 réng va do d6 lam tang d6 dac chac
cUa vi cau trac clia da xi mang.
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(2) - cai thién vi cau tric vung ti€p giap gitra cot liéu - da xi mang
trong BTCDC.

Do tac dung clia hai cg ché trén, bé tong trd nén it tham nudc,
tang cudng do, tang dé bén vai moi trudng, dac biét tang kha nang
chéng an mon cot thép clia bé tdng trong moéi trudng nudc bién.
Thai gian pha hdy mau thi nghiém dugc thuc hién theo tiéu chudn
NT build 356-2009 ting ti 45 ngay |én dén 78 ngay déi véi mau déi
chiing khéng chiia phu gia tro bay, silica fume va dat 82 ngay doi
vGi mau cb chia 10% tro bay va 10% silica fume. Biéu dé su tuong
quan gilta cudng do nén & tudi 28 ngay va thdi gian phéa hay mau
thi nghiém dugc trinh bay trong Hinh 6.

vl

0 .
T[] Cardrnigy 33 na trung Bink caia midu & tudi 28 ngay (MPa)
Theri gaan phi by mdlu b #ing cwdmg 34 cao ingdy

T8 = B0

omg d6 cao (ngay

5 - |
ol o 3 e i a .
FFfFFF S F

il b 180 curd

\,

gian pha hiy

Thdr

o

o

& &

Cip phii bé thng cardmg 38 can thi nghiém

Hinh 6. Tuong quan giita cudng d6 nén & tudi 28 ngay va thai gian pha hiy mau thi
nghiém

Tur don gia cda cac nguyén vat liéu thuc té tai thang 8/2024 c6
thé thay rang, méi khéi BTCDC c6 gia thanh dao dong tu 1,68 triéu
déng/m3 dén 2,20 triéu déng/m?3. Khi so sanh véi don gia thuc té cho
thay, BTCDC trong nghién ctru nay cé gia thanh khong cao hon so
V@i cac loai bé tong xi mang truyén théng mac M350 bén sun phat
véi d6 sut 10+2cm theo bang gia vat liéu xay dung trén dia ban do
S& Xay dung Kién Giang céng b6 co gia 2,27 triéu déng/m? nhung
¢ cudng dé chiu nén cao hon tir 64% dén 80%. VGi viéc cé gia thanh
phU hop va da gidi quyét dugc mot viéc rat 16n cac loai phé thai cong
nghiép, BTCDC da cho thady dugc nhiéu uu diém vuot troi va tiém
nadng Ung dung san pham vat liéu chat lugng cao dé phuc vu céng
tac thi cdng cac cong trinh ven bién cla tinh Kién Giang.

Curémg 4§ nétn trung binh cGa mit & fudi 28 gy (MPa)
o

5. KET LUAN

Trén co s& cac két qua nghién clu va phan tich nhu trén, c6 thé
rut ra nhimg két luan sau:

- Strdung cac loai vat liéu thong thudng sén cé & dia phuong, c6
thé ché tao dugc hén hop BTCDC ¢6 tinh cong tac tot va cudng do
khang nén & tudi 28 ngay dao déng tur 53,7 MPa dén 70,7MPa phu
hgp dé thi cong cac cong trinh ven bién khu vuc Kién Giang theo
yéu cau TCVN 9346:2012 “Ké&t cau bé tdng va bé tong cot thép - Yéu
cau b3o vé chdng dn mon trong maéi trudng bién”.

- HO6n hgp bé tong c6 tinh cong tac rat tét, dé chay xoe ti 430
mm dén 630 mm, d0 sut tir 16,0 cm dén 21,0 cm. Diéu nay cho phép
st dung nhiéu phuang phap thi coéng hén hop bé tong khac nhau
khi st dung trong cac cong trinh ha tang ven bién khu vuc Kién
Giang.

- Cac mau BTCBC chua tur 0% dén 30% ham lugng tro bay nhiét
dién Duyén Hai 1 va tir 0% dén 10% silica fume két hop véi 1,5% phu
gia siéu déo Sikament® NN c6 vi cdu tric dac hon. Chinh vi thé, thoi
gian pha hoai mau theo phuong phap an mon nhanh, xac dinh bai
tiéu chudn NT build 356-2009, trong khodng tir45 ngay dén 82 ngay

trong méi trudng nudc bién nhan tao NaCl 3,0%... phu hgp tng
dung thi cong cho céc cong trinh chiju dn mon trong ha tang ven
bién cla tinh Kién Giang.

- Vat liéu dia phuang c6 thé san xuat BTCDC c6 gia thanh phu
hgp, nhiéu uu diém vugt tréi va tiém nang ting dung xay dung céng
trinh trong vuing ven bién, hai ddo Kién Giang. Vi viéc c6 gia thanh
phu hop va da giai quyét dugc mét viéc rat 1én cac loai phé thai cong
nghiép, BTCDC da cho thdy dugc nhiéu uu diém vugt troi va tiém
nang ung dung san pham vat liéu chat lugng cao dé phuc vu céng
tac thi céng cac céng trinh ven bién cua tinh Kién Giang.
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Phong cach lanh dao doanh nghiép trong
cach mang cong nghiép 4.0 va chuyén déi s6

Business |eadership style in the fourth industrial revolution and the digital transformation

> TS LE DPANG MINH
Pai hoc Céng nghé Sai Gon (STU)

TGM TAT

Cach mang cang nghigp 4.0 ndi chung va chuyén ddi sd nai riéng,
dang mir ra mat ky nguyén vai nhiéu sy ddi mai va séng tao - noi
giao thoa giira con ngudi va thé gisi sd, giira thé gisi thuc va the
giti &o. Trong d, ching ta khang chi ching kign sy bang nd cia
nhitng phat minh mang tinh dat pha vé khoa hoc céng nghé ma
con ddi dién vai nhigu thach thic tor nhitng dot phéa va viec
chuyén ddi sd mang lai. D€ tan tai, thich ing va phat trién dugc
trong ky nguyén ddy sang tao nay, nha lanh dao doanh nghigp
can phai xoay chuyén gac nhin, ddi mai phong céch lanh dao va
phai ca tir duy vé& cong nghé sd ciing nhu tAm nhin mai vé quan
tri, vé quan hé nhéan sy cia minh.

Tir khda: Cach mang cang nghiép 4.0; chuyén ddi s6; quén trj nhan
lire; phong cach lanh dao; phong céch lanh dao doanh nghigp.

ABSTRACT

The Fourth industrial revolution in general and digital
transformation in particular are opening an era with much
innovation and creativity - where the intersection between humans
and the digital world, between the real world and the virtual world
occurs. In this era, we not only witness the explosion of
breakthrough inventions in science and technology but also face
many challenges brought about by breakthroughs and digital
transformation. To survive, adapt and develop in this creative era,
business leaders are forced to change their perspective, innovate
their leadership style and have a mindset about digital technology
as well as a new vision about management and human relations.
Keywards: The Fourth industrial revolution; digital transformation;
human administration; leadership style; business leadership style.

1. GIGI THIEU

Cach mang céng nghiép 4.0 (CMCN 4.0) va chuyén déi s6 vdi
nhiing thanh tuu khoa hoc cdng nghé ndi bat dang dién ra manh
mé trén khap thé gidi, da va dang tac ddong manh mé dén moi linh
vuc cla doi séng xa hoi, dén mo hinh phét trién cia méi quéc gia,
cting nhu mo hinh kinh doanh va quan tri nhan sy tai cac doanh
nghiép. Trong d6, nhan thic, tu duy, tdm nhin va phong cach lanh
dao clia cdc nha quan ly doanh nghiép clng khong trdnh khoi
nhiing tdc dong dé va sé phai thay d6i nhu thé nao cho phu hgp?

2. PHONG CACH LANH BDAO DOANH NGHIEP LA GI?

C6 nhiéu dinh nghia vé phong cach lanh dao doanh nghiép,
song dinh nghia chung nhat thi d6 la mot phuong thiic hay cach
ti€ép can cia mot nha lanh dao d6i véi cdp dudi ciia minh, thong qua
viéc dé ra nhimng phuang hudng, thuc hién cac ké hoach, muc tiéu,
tao nguén déng luc va nang cao chat lugng nguén nhan luc cho
nhan vién. Dudi géc nhin cta cdp dudi, phong cach nay thudng
dugc lanh dao thé hién théng qua nhitng hanh déng mang tinh
chat rdé rang hodc ngam y. Cac phong cach lanh dao thudng da
dang, phu thudc nhiéu vao tinh chat ctia nganh nghé, linh vuc cda
céng viéc, vao moi trudng va diéu kién hoat dong san xudat, kinh
doanh (ca trong va ngoai nudc) khac nhau. Tuy nhién, vé ban chat,
phong cach lanh dao thudng dugc hinh thanh thong qua nhan thic,
dao dic va phdm chat cla méi ngudi sao cho phu hgp nhat véi cac
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chudn muc cia xa héi va trd thanh nguén déng luc cho sy phat trién
clia cdc doanh nghiép va toan xa hoi.

Nhu vay, c6 thé hiéu, phong cdch Idnh dao la nhiing hanh vi va
cdch tiép can ma nha Idnh dao dp dung trong viéc huéng dan, chi dao,
gdy dnh huéng dén mét nhém ngudi dé dat dugc muc tiéu dé ra cta
doanh nghiép.

Méi nha lanh dao doanh nghiép déu cé mot hodc mét s6 phong
cach lanh dao phu hgp véi cac yéu cau ctia hoat déng lanh dao, phu
hop véi chic ndng nhiém vy dang ddm nhiém, phu hgp véi muc
tiéu, st ménh, chién lugc phat trién, quy mé va co cau clia doanh
nghiép, va né ciing thay d&i dé thich tng khi béi canh kinh té&, xa hoi
thay d6i, déng thdi, phong céch lanh dao clia nha lanh dao cling sé
anh hudng truc tiép dén hoat dong cling nhu su d6i méi clia doanh
nghiép, dén thai dé va tinh than lam viéc cla nhan vién thuéc
quyén.

3. CMCN 4.0 VA CHUYEN P61 SO

3.1. Cong nghiép 4.0 la gi?

Theo Klaus Schwab, ngudi sang 1ap va chu tich diéu hanh Dién
dan Kinh té thé gigi: "Cdch mang céng nghiép ddu tién si dung ndng
luong nudc va hoi nuéc dé co gidi héa san xudt. Cuéc cdch mang ldn
thit Hai dién ra nh& ing dung dién néing dé sén xudt hang loat. Cudc
cdch mang lan tha Ba st dung dién tir va céng nghé théng tin dé tu
déng héa san xudt. By gid, cudéc Cdch mang Cong nghiép lan tha Tu
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dang ndy né tir cuée cdch mang ldn tha Ba, né két hop cdc céng nghé
lai v6i nhau, lam m& ranh gi6i giGa vdt ly, ky thudt sé va sinh hoc"
[Klaus Schwab (2016)].

Nhu vay, hiéu mét cach don gian: Céong nghiép 4.0 1a qua trinh
tich hgp tat ca cac cdng nghé thédng minh dé téi uu héa quy trinh
va phuong thirc san xuat, kinh doanh.

Cudc cach mang céng nghiép nay dang dién ra trén 3 linh vuc
chinh c6 lién quan chat ché véi nhau: Ky thuat s6; Cong nghé sinh
hoc va Vat ly. Trong d6, yéu t6 c6t 16i clia ky thuat sé trong cong
nghiép 4.0 gém co:

(i) Tri tué nhdn tao (Artificial Intelligence - Al): La tri tué do con
ngudi lap trinh tao nén nham gidp may tinh c6 thé tu déng hoa céc
hanh vi théng minh nhu con ngudi. Cu thé, tri tué nhan tao gitp
may tinh c6 dugc nhiing tri tué clia con ngudi nhu: biét suy nghi va
lap luan dé gidi quyét van dé, biét giao tiép do hi€éu ngén ng(, tiéng
néi, biét hoc va tu thich nghi....

(i) Van vdt két néi (Internet Of Things - loT): Bugc vi nhu mét kich
ban thé gidi, trong d6 mbi d6 vat, méi con ngudi dugc dinh danh
riéng va cé kha nang truyén tai, trao d6i nhiing dir liéu, théng tin
thong qua mot mang internet ma khéng phu thudc vao kha nang
tuong tac gita ngudi véi ngudi hodc ngudi vai thiét bi may tinh. Noi
don gian, d6 1a mét tap hgp cac thiét bi cd kha nang két ndi voi
nhau, v6i internet va véi thé gigi bén ngoai dé thuc hién mét céng
viéc nao do.

(iii) Dir liéu I6n (Big Data): La tai san théng tin, c6 khoi lugng dir
lieu I6n, t8c d6 cao va da dang, ddi héi phai c6 cdng nghé mai dé xi
ly hiéu qua nham dua ra dugc cac quyét dinh hiéu qua, kham pha
dugc cac yéu td an sau trong dit liéu va t8i uu hdéa dugc qua trinh xur
ly dir liéu.

(iv) Bién todn ddm mady (Cloud): La viéc st dung céc dich vu nhu
nén tdng phat trién phan mém, may chq, luu tri va phan mém qua
internet, thuong dugc goi la ddm may.

3.2. Chuyén déi sé la gi?

Mac du khé cé dugc mot dinh nghia rd rang va cu thé, song dé
c6 thé dinh nghia mot cach ngén gon va dé hiéu thi chuyén déi s6
(Digital Transformation) la su tich hgp cac cong nghé ky thuat sé vao
tat ca cac linh vuc cia mét doanh nghiép, tan dung cac céng nghé
dé thay d6i can béan cach thiic van hanh, mé hinh kinh doanh, cung
cach quan ly va cung cap cac gia tri méi cho khéach hang ctia doanh
nghiép d6, cing nhu tang t6¢ cac hoat déng kinh doanh. Chuyén
d6i s6 cling la mot su thay d8i vé van hda cla cac doanh nghiép, doi
héi cac doanh nghiép phai lién tuc thay d6i, thir nghiém cai mdi va
thoai mai chap nhan cac that bai.

Tai Viét Nam, khai niém “Chuyén déi s6” thusng dugc hiéu theo
nghia la qua trinh thay d&i tir mé hinh doanh nghiép truyén théng
sang doanh nghiép s6 bang cach ap dung céng nghé mgai nhu di
liéu I16n (Big Data), internet cho van vat (loT), dién toan dam may
(Cloud), tri tué théng minh (IA),... nham thay déi phuong thiic diéu
hanh, lanh dao, quy trinh lam viéc, van héa cong ty.

Khéng chi cé vai trd quan trong tai cac doanh nghiép ma chuyén
déi s6 con dong vai trd quan trong trong cac linh vuc khac cha xa
héi nhu Chinh phu, truyén thong dai ching, y hoc, khoa hoc,... Déi
véi con ngudi binh thudng, chuyén dé&i s6 lam thay d8i cach ching
ta séng, lam viéc va giao dich véi nhau.

4. TACPONG CUA CMCN 4.0 VA CHUYEN POI SO PEN QUAN
TRINHAN SU VA PHONG CACH LANH DAO DOANH NGHIEP

D3Gi véi linh vyc quan ly va diéu hanh doanh nghiép, trong dé cé
quan tri nhan su va phong cach lanh dao, CMCN 4.0 va chuyén déi
sO sé c6 nhiing tac ddng chl yéu nhu sau:

(1) Trudc hét, viéc ing dung nhiing thanh tuu ciia CMCN 4.0
dang lam thay d&i nhan thiic va tu duy clia cac nha lanh dao so vdi
trudc. Ho can ch dong va cho phép thuc hién luu trit théng tin kinh
doanh 1én khong gian dam may clia bén thu 3. Diéu nay budc ho
phai tin tudng vao nhan vién va thuc hién trao quyén, nh& do6, ho
khéng mat nhiéu thai gian dé truc tiép theo déi nhan vién lam viéc
ma van ndm dugc tinh hinh hoat déng ctia doanh nghiép. Dong
thai, CMCN 4.0 va chuyén d8i s6 con gilp tang cudng lién két gitta
cac bo phan trong doanh nghiép, cdc phong, ban cé cac cong viéc,
muc tiéu lién quan téi nhau va ho cé thé dé dang ndm bét dugc nhg
thong tin trén hé théng. Diéu nay sé gilp tang tinh minh bach trong
t6 chiic va téi uu hiéu sudt lam viéc cla tat cd cac nhan vién trong
doanh nghiép.

(2) Trong CMCN 4.0 va chuyén déi s6, cling vGi toan ciu héa va
héi nhap kinh t& qudc té, va phan cong lao dong ngay cang sau, cac
doanh nghiép thay vi tap trung hoat ddng & moét sé quéc gia va dia
diém, ma ngay cang phan tan ra khdp qudc gia va thé gidi. Quy mé
cla cac doanh nghiép sé khéng con “khéng 16” va da chiic ndng nhu
doanh nghiép truyén théng, ma hau hét la cac doanh nghiép viia va
nho, mang tinh chat chuyén sau, chuyén biét hon. Thay vao do,
chiing sé gan két chat ché véi nhau thanh mang san xuat va theo
cac chudi cung Ung trén co s& Igi thé so sanh (vé vi tri dia ly, trinh do
cong nghé, chat lugng nguén nhan lyc,...). Viéc quan ly mét mang
luéi doanh nghiép rong khap nhu vay cling doi hoi phai cé moét
cung cach quan ly hoan toan khéc, khéng thé tap trung va théng
nhat cao nhu cfi, ma sé theo hudng phan quyén, phan cap tuy theo
diéu kién nhan luc, muc dich kinh doanh ctia doanh nghiép, van hoa
cia mdi quéc gia, va chiic nang ctia moi khau trong chudbi,...

Tuy thé, nhitng thanh tuu céng nghé néi bat cia CMCN 4.0 (loT,
dién toan dam may, chubi khéi, dit liéu I6n, IA,...) va cdng nghé s6
sé hoan toan c6 thé gilp cac nha lanh dao diéu hanh tréi chay va
hiéu qua mé hinh kinh doanh nay, mién Ia ho phai d6i méi phong
cach lanh dao clia minh.

(3) Khong nhiing thé, tai moi quéc gia, thanh phan nhan vién va
€d cdu nguén vén clla mbi doanh nghiép ciing khong con thuan
nhat nhu trudc, ma ngay cang tré nén da dang hon. Diéu dé co
nghia I3, trong mét doanh nghiép, nguén vén va nhan vién cé thé
c6 dang thic va nguén géc tir nhiéu quéc gia, thanh phan, ching
toc v&i nhiing phong tuc va tap quan van hoéa khac nhau, thay vi chi
mot quéc gia nhu trudc; déng thoi, ngay nay, hoat dong san xuat
kinh doanh ctia mét doanh nghiép khong chi dugc tién hanh bai
ngudi lao ddng c6 hoc van va tay nghé ngay cang cao ma con co su
hé trg ngay cang tich cuc cta Al (tri tué nhan tao), ngudi may,...
Trong béi canh d6, dé tranh mau thuan, tham chi xung dét gidia cac
cht s& hiru va nhdm nhan vién cé nguén géc van héa khac nhau,
gita nhan luc va ngudi may, nha lanh dao can phai c6 cung cach hay
phong cach quan ly khac h&n so véi viéc quan tri trong mot nén kinh
té chi dya trén nguén nhan luc véi nhiing cong nghé truyén théng
(cong nghé co khi, dién td,...) dé c6 thé dung hoa dugc cac nén vin
héa, phat huy va huy dong dugc t6i da nguén nhan tai, vat lyc va
tan dung dugc nhiing uu viét ctia Al va cobng nghé sé.

(4) Trong CMCN 4.0 va chuyén d6i s8, cac thanh tuu khoa hoc
céng nghé bién ddi vé cung nhanh chdng (ca vé téc dod 1an khéi
lugng ki€n thic mdai ra d&i). Do d0, kién thic va tay nghé cta ca nha
quan ly 1an nhan vién ludn cé nguy ca lac hau bat ci luc nao. BE c6
thé duy tri dugc chat lugng clia nguén nhan luc, va tham chi bat kip
vGi nhiing tién bo KH&CN mdi, khéng nhimng cac nhan vién budc
phai khéng ngling tu hoc hdi dé nang cao trinh d6 clia minh, ma cac
nha quan ly cing phai c6 tdm nhin xa, thay trudc van dé dé tu hoc
héi, va chu y gitp nhan vién trong qua trinh dao tao va tu dao tao
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mot cach thudng xuyén, lién tuc, tranh tinh trang &n sén va hét vang
trong phat trién nguén nhan lyc.

(5) Khac han so vai ky nguyén cong nghé co khi va dién tdrtruyén
théng, trong cudéc CMCN 4.0, nhat |a trong thai ky chuyén déi s6,
dong dao nguai dan néi chung va ngudi lao déng nai riéng hoan
toan c6 diéu kién (do dé tiép can véi nguén thong tin va dir liéu
khéng 18, dugc trang bi cac phuong tién khoa hoc va céng nghé
ngay cang tién tién), c6 kha nang (nhg trinh d6 hoc van, tay nghé
ngay cang cao va déng déu) va dugc quyén tham gia vao cac quyét
sach c6 anh hudng dén cudc séng clia minh. V&i nhimng diéu kién
can va da d6, ho cé thé tham gia tich cuc, cht dong, va mang tinh
sang tao vao viéc xay dung va thuc hién tréi chay cac quyét sach
quan trong cla cdng dong va doanh nghiép. Bai vay, Nha nudc, cac
nha quan ly xa héi va doanh nghiép phai thay trudc, va phai cha
déng tao diéu kién va moi trudng tét hon cho su tham gia réng rai
ca ho nhdm tao dugc su déng thuan trong viéc hoan thanh cac
chién lugc, chuong trinh va ké hoach dé ra.

(6) Trong CMCN 4.0 va chuyén d&i s6, mé hinh va phuang thic
san xudt kinh doanh ciing sé thay déi tr mé hinh va phuong thuc
san xudt kinh doanh truyén théng sang mé hinh s6 bang cach su
dung c6ng nghé mai va ky thuat s6 vao moi hoat ddng quan ly, san
xudt, diéu hanh doanh nghiép (vi du nhu, taxi céng nghé thay cho
taxi truyén théng; kinh doanh, thuong mai dién ti thay cho kinh
doanh, buén ban théng thudng, dao tao truc tuyén thay dan dao
tao tryc tiép,...). Diéu d06 tat sé tac dong dén viéc lam, lao déng va
lam thay dé&i ca luat lé 1an cung cach quan tri doanh nghiép, nhat la
quan tri nhan lyc, trong do6 c6 phong cach lanh dao.

(7) Trong CMCN 4.0 va chuyén déi s8, ngudi lao ddng khéng con
gan chat va c6 dinh (sudt dai - lifetime) vao mét doanh nghiép, mot
t6 chiic, mét dia phuong nao d6, ma ho ¢ xu hudng thich lam viéc
tu do (freelancer) hay lam viéc theo hgp dong, thué ngoai, thudng
thay d6i ché lam viéc lién tuc, va c¢é xu hudng trg thanh coéng
dan/céng nhan toan cau. Bong thdi, nhd nhiing thanh tuu cla
CMCN 4.0 nhu két néi van vat (IoT), dit liéu I6n (Big Data), dién toan
dam may,... va céng nghé s6, nén du van gén véi mot té chic nhat
dinh, song chd lam viéc cla cac nhan vién sé tré nén da dang va
phan tan hon (c6 thé lam viéc tirxa, & nha, tai nha hang, tir noi nghi
mat,...), thai gian lam viéc linh hoat hon va cé thé khéng theo
khung gi& c6 dinh (trong hodc ngoai gid, ban dém hodc ban ngay).
Véi mét mé hinh lam viéc nhu vay, viéc lanh dao va quan tri déi nga
nhan luc cling doi héi mot cung cach lanh dao va quan ly khac han
dé c6 thé tan dung téi muc cao nhat nang luc clia nhan vién va su
dung hiéu qua co sé vat chat ctia doanh nghiép.

(8) Nhitng mé hinh quan ly nhan su thdi CMCN 4.0 va chuyén
dé6i s6 thudng c6 dac diém la ngay cang dé cao con ngudi, quan tam
dén con ngudi, coi con ngudi la trung tam, la doi tac hgp tac ngay
cang binh ddng chi khéng chila chi phi, [a nguén luc théng thusng
nhu cac nguén lyc khac. Ho ngay cang dugc xem la doi ngl gitp
doanh nghiép xay dung stic manh chung trén co s& tén dung va
khuyén khich hét kha ndng d6i méi sang tao clia cac thanh vién cho
su phat trién clia t8 chic. Nhu vay, véi nhimg mé hinh nay, nhan luc
cla doanh nghiép dang dan tré thanh d6i tac thay vi ngudi lam
thué, ca hai bén (cht-thg, lanh dao-nhan vién) déu cé su canh tranh
trong lua chon la d6i tac cta nhau. Tuy vay, han ché clia nhimg mé
hinh hién dai nay la dé lam xuat hién chu nghia ca nhan, do nhiéu
ngudi dugc trao ca hoi, trao quyén dé tu thé hién ban than; diéu dé
doéi khi khién doanh nghiép gdp kho khan dé thuc hién nhanh
chéng va quyét liét nhiing chinh sach déi mai, cai té quy mé 16n va
cap bach.

(9) DE bét kip véi nhimg tién bd nhanh chéng clia CMCN 4.0 va
chuyén d6i s6, cac t6 chiic/doanh nghiép ddi hdi phai tinh gon, nang
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doéng, linh hoat, vdi ca cau ngay cang mé va duoc lanh dao béi cac nha
quan ly tré, c6 tdm nhin va tu duy luén déi mai. Nhiéu cong ty dang tién
dén xda bd/hay thu gon co cdu phong, ban ki€u ci ma hudng dén mé
hinh t6 chic kinh doanh gém cac nhém chuyén mén chuyén biét theo
linh vuc hodc theo cong viéc, c6 xu huéng xda nhoa ranh gidi gilta
nhing cap bac quan ly truyén théng, trao quyén cho nhan vién nhiéu
hon dé thic ddy d6i méi sang tao, tao ra nhiing hat giéng lanh dao méi,
dan d4t t& chic thay d6i phu hop véi chuyén déi sé.

5.PHONG CACH LANH PAO THOI CMCN 4.0 VA CHUYEN D61 SO

Trudc nhiing tac déng da dang va sau sac cia CMCN 4.0 va
chuyén d6i s6 nhu vay, cac nha lanh dao doanh nghiép khéng thé
khéng thay déi phong cach quan ly, phong cach lanh dao doanh
nghiép clia minh cho phu hgp.

M6t la, néu nha lanh dao trong ky nguyén cong nghiép ca khi va
dién tr c6 xu hudng “day” nhiéu hon “kéo”, véi phuaong thic lanh
dao kha tiéu cuc, thudng di déi véi “khau 1énh - chi dao - bao thu”,
tuc thién vé phong céach lanh dao déc doén nhiéu hon la dan chu va
tu do. Bdi vi ho thudng dugc tiép can véi ngudn thong tin va co trinh
dd hoc van vugt troi hon so véi cap dudi, ho thudng la thanh phan
s& hliu tilé von I6n (tdc la ndm nguén luc quyét dinh hoat déng kinh
doanh cta doanh nghiép), nén ho thudng cé tiéng noi quyét dinh
trong doanh nghiép va mac nhién tu xem la c6 quyén chi phéi s6
phan clia nhiing ngudi dudi quyén. Trong khi d6, lanh dao thoi
CMCN 4.0 va chuyén déi s6 c6 16i ti€p can con ngudi dan cha hon
théng qua viéc trao d6i, ddng cdm vdai cap dudi, khuyén khich, dong
vién, ndng cao tinh than va y thic tu giac lam viéc ctia nhan vién
nham dat dugc muc tiéu chung clia té chiic. Ngusi lao ddng ngay
cang tich Gy va duoc trang bi cac diéu kién can va du, dé trg thanh
d6i tac hop tac ngay cang binh déng thay vi ngusi lam thué don
thuan cho doanh nghiép.

Hai la, cac nha lanh dao truyén théng thudng co théi quen tuan
th( “th bac va déng cap” hanh chinh, kha rach roi trong phan dinh
bién gidi gira cap trén-cap dudi, khién quan hé lanh dao/cap trén
va nhan vién/cap dudi c6 su xa cach, it hoa dong. Trong khi d6, cac
nha lanh dao thdi CMCN 4.0 va chuyén déi s6 la nhiing ngudi biét
truyén cdm hung, biét x6a dan khoang céach cap trén-cap dudi, thau
hi€u nhan vién, sén sang chia sé théng tin, va luén tim co hoi truyén
dat, thic day viéc thao luan, ban bac gita cac thanh vién trong té
chuc, ludn tim cach khuyén khich, ddng vién, nang cao tinh than va
y thiic lam viéc chil ddng séng tao clia nhan vién nham di dén muc
tiéu chung cla té chdic.

Diéu dé co6 nghia la tinh dan chl trong doanh nghiép, su
tham du va quyén tham du clia céc nhan vién cap duéi cing nhu
quyén tu do sang tao, tinh tu cht cta ho luén dugc coi trong va
tao diéu kién. B&i vi, trong CMCN 4.0 va chuyén déi s6, nhan luc
dugc coi la nguén luc hang dau, la d6i tac dugc coi trong clia cac
nha quan ly. Vi tu cach la d6i tac, trong d6 rat nhiéu ngudi con
Ia c6 déng, ho khéng chi chung tay tao ra va xay dung doanh
nghiép, ma con dugc quyén thu hudng, chia sé nhiing lgi ich ma
doanh nghiép c6 duagc.

Ba la, nha lanh dao truyén théng trudc day thudng tap trung
hon vao nhiing van dé truéc mat, mang tinh ngan va trung han
véi tu tudng an phan, trung thanh vdéi thuc tai, kha ngai thd
nghiém diéu méi, sg that bai cling nhu thiéu tu tin khi dé xuat
nhiing cai tién. Trong khi d6, nha lanh dao hién dai thai chuyén
dé&i s6 can va ludn hing tha véi cac xu hudng méi cap nhat, tap
trung vao tuong lai, phat trién dudng dai va hudng téi két qua
va su phat trién lién tuc. Ho thudng quan tdm dén nhing van dé
lién quan dén Ung dung khoa hoc ky thuat va cong nghé vao
thao tac quan ly san xuat cing nhu viéc quan ly con ngudi, coi
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viéc dau tu vao gido duc nhan luc (ca dao tao va ty dao tao) la
trong tdm can chd y. Hon niia, nha lanh dao thai CMCN 4.0 hiéu
ré nhimng gia tri dugc tao ra dudi su ho trg clia cong nghé (loT,
d{ liéu 16n, Al, ngudi may,...) gop phan khéng nho vao sy phat
trién bén viing, lau dai cta doanh nghiép, nang cao hiéu qua
kinh doanh, va gidm thiéu chi phi van hanh, song ho van dac biét
coi trong vi tri va vai tro clia nhan luc trong doanh nghiép.

Tha tu, néu nha lanh dao truyén théng thudng quy trach
nhiém va vai trd theo nhém. Piéu nay dé dan dén hiém khich va
xung dét trong ndi bé doanh nghiép. Nha lanh dao doanh
nghiép thdi chuyén d6i s6, mac du ho rat chud y, dé cao va coi
trong tinh ca nhan, tinh ch dong va sang tao clia cac nhan vién,
cac khau trong mang san xuat va cac cdng doan trong chubi
cung ung, song ho cling van khuyén khich tinh tap thé, tinh cong
dong, tinh hop tac va lién két gilta cac nhan vién, gilra cdc nhom
va gita cac khau, cong doan trong mang ludi san xuat va chubi
cung Ung, nham tao ra sy déng thuan cao dé c6 thé huy déng
dugc moi nguén luc vao muc tiéu phat trién doanh nghiép. Ho
lam diéu nay bang cach chu y tao cho moi nhan vién duéi quyén,
cac khau, cac mat xich va cac cdng doan & xa trong mang lugi va
chuéi cung ling c6 nhiing diéu kién can va du dé khéng chi cé
co hodi tham gia déng gop codng sutic cho hoat dong chung cla
doanh nghiép ma con dugc quyén tu quyét cao, dugc tu do sédng
tao va dugc quyén thu hudng cong bang nhiing loi ich ma doanh
nghiép c6 dugc.

Thi ndm, trén thuc té, nha lanh dao truyén thong thudng cam
thay ap luc va lo 13ng khi phai dé xudt mét y tuéng mdi cho té
chtic. Diéu nay cho thay ho chua du tu tin vao nang lyc chuyén
mon cling nhu ky nang lanh dao ctia minh, chua ddm chac c6 thé
du stic thuyét phuc cap dudi trién khai cong viéc theo dé xuat cla
ho, nén thudng thién vé phong cach quan ly “ban tay sat”. Trong
khi d6, nha lanh dao thai CMCN 4.0 va chuyén déi sé sé tu tin, san
sang va quyét doan hon trong viéc dé xuat va dau tu vao nhimng y
tudng kinh doanh mdi c6 tinh dét pha, hy vong mang lai nhiéu Igi
ich cho doanh nghiép. B&i vi, ho cé tam nhin xa hon, ¢é trinh d6
chuyén mén cao hon, ndm dugc nhiing nguén théng tin déi dao
dang tin cay va cap nhat; ho cling dugc ho trg béi déi ngld nhan
vién ¢o trinh d6 cao va kha déng déu, luén chu déng va tich cuc
tham gia vao céng viéc kinh doanh chung ctia doanh nghiép.

Thir sdu, néu nha lanh dao truyén théng thudng gdp kho
khan va e ngai khi phai sép xé&p lai nhiing quy tac, diéu lé cq, thi
cac nha lanh dao trong thai CMCN 4.0 va chuyén d8i s6 ludn 18y
hiéu qua cong viéc lam thudc do danh gia dau tién, luén 13y trinh
d6 chuyén mon lam nén tang, nén sdn sang tir bd nhiing quy tac,
diéu l& va cai t6 lai m6 hinh va boé may t6 chiic, néu xét thay
chung da lac hau va gdy tré ngai cho hoat déng kinh doanh va
tién bo clia KH&CN. Biéu d6 luon dugce cac nhan vién dudi quyén
thau hiéu, chia s&, ing hd do lubn m& ra méi trudng khuyén
khich moi ngudi khéng ngling hoc hoi, cai tién, va sang tao co
anh hudng tich cuc téi tuong lai cia doanh nghiép.

KET LUAN

Nhu vay, nhiing thanh tuu to 16n cia CMCN 4.0 va chuyén d6i
s6 da budc cac nha lanh dao hién dai can déi méi va c6 phong
cach lanh dao chuyén biét, ngay cang dan chu va tu do dé phu
hop han vai xu thé toan cau hoa, thich tng va bat kip véi nhiing
thanh tuu KH&CN hién dai, cong nghé sé, nhitng mé hinh phat
trién va mé hinh kinh doanh méi khac hdn nhdm dua doanh
nghiép di dén thanh céng. D& lam dugc diéu do, doi hoi cac nha
lanh dao doanh nghiép phai la nhiing chuyén gia via viing vé
kién thuc chuyén mén, vira phai c6 nang luc tu duy sang tao, déi

mai, c6 tdm nhin, ¢ ky nang phan tich va téng hgp théng tin,
khong nhiing c6 kha nang lam viéc doc lap va nhanh chéng dua
ra nhitng quyét dinh kip thai trén co s& phan tich cac ching cu
va dir liéu cap nhat, ma con phai biét tao diéu kién cho su phat
trién ca mébi nhan vién, biét két ndi va huy dong dugc su hop
tac va tham gia ctia ddng dao nhan vién dusi quyén vao nhiing
cOng viéc chung clia doanh nghiép.
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TGM TAT

Trong bdi canh cia tdc da da thi haa nhanh, nén kinh t& ngay cang
phat trién, di kem vai da 13 nhitng tac dong tiéu cuc cia cang nghiép,
sir gia tang chang mat cia phat thai carbon va 6 nhiém mai trudng,
hién treng bign ddi khi hau, roi ro thién tai rinh rép da trd thanh
mdi quan tam va uu tién hang dau ca nhiéu qudt gia trén thé gidi.
Chién lroc phat trién da thi sinh thai vai quan diém st dung dat higu
qua, quan |y tdt ngudn tai nguyén thién nhign dam bao can bing sinh
thai va mai truang sdng lanh manh, phét trién bén vitng dén nay da
duwrge nhigu nuac trén the giti p dung trong ddi thanh cong. Nai
dung bai viét tap trung gioi thieu mat sd kinh nghiém qudt té ndi
bat vé phat trién da thi sinh thai, tir da rat ra bai hoc kinh nghigm
cho Viet Nam.

Tir khéa: Da thi sinh thai; phat trién bén viing; da thi haa; bign ddi
khi hau.

ABSTRACT

In the context of rapid urbanization, the economy is rapidly
developing, but this is accompanied by negative impacts such as
increased carbon emissions, environmental pollution, climate
change. and the risk of natural disasters. These issues have
become concerns and priorities for many countries. Many
countries have successfully implemented eco-city strategies,
which focus on effective land use, proper management of natural
resources to ensure ecological balance and a healthy living
environment, and sustainable development. This article introduces
some outstanding international experiences in developing eco-
cities, which can provide valuable lessons for Vietnam.

Keywords: Ecocity; sustainable development; urbanization; climate
change

1 5 cau hoi dugc tac gia trich dan va khai quat lai theo nghién ctiu cla Elizabeth Ruth
Rapoport va Anne-Loréne Vernay trong bai bao “Defining the eco-city: A discursive
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1. MG PAU

D6 thisinh thai (BTST) dugc coila mét trong nhiing chia khoéa
co ban hudng téi muc tiéu mot xa hoi sir dung hiéu qua nang
lugng (han ché hodc khong st dung nhién liéu hoa thach; it
carbon...), mot mé hinh dé thi bén ving than thién véi moi
trudng, dya trén triét ly “xay dung lai thanh phé trong sy can
bang vai tu nhién”. N6i rong hon, BTST nhan manh dén cau truc
va chiic nang cé kha nang phuc héi, tu duy tri cia moéi trudng tu
nhién va hé sinh thai. N6 cung cdp mét moéi trudng lanh manh
cho con ngudi ma khong tiéu tén nhiéu tai nguyén tai tao hon
nhiing gi no6 thay thé [1]. Tuy nhién, viéc hién thyc hdéa mét
thanh pho sinh thai doi héi phai dua ra vé sé quyét dinh vé cong
nghé bén viing, hinh thai d6 thi, thiét ké xay dung va quan
ly...nhiéu hoc giad va cac nha ly luan duong dai cho rang diéu nay
xay ra théng qua mot qué trinh xa hoi bao gém nhiéu quan diém.
Sang kién DTST hay thanh phé sinh thai tuu chung lai khéng phai
Ia moét mo6 hinh hay khuén mau ma chinh 1a két qua ciia mét qua
trinh xa hoi ¢6 su tham gia cla nhiéu bén lién quan [2]. TUr goc
d6 nay sé dé dang hiéu dugc su da dang cla cac sang kién vé
thanh phd sinh thai du khac nhau nhung muc dich cuéi cing van
13 dua ra gidi phap “lam thé nao dé cac thanh phd tré nén bén
viing hon khong chi don thuan vé khia canh moéi trudng ma cao
hon nira la can bang hai hoa va bén viing & cac khia canh kinh té
va xa hoi?”. Mot van dé nira can ban luan, dong thai cling anh
hudng dén viéc nghién clru vé cac thanh phé sinh thai, do la dé
xac dinh chinh xac y nghia ciia mét thanh phé sinh thai, can xem
xét va tra 16i 5 cau hoi sau’:

(i) Cac du an vé thanh phé sinh thai liéu da dat dugc tinh
bén ving?;

(i) Nhitng tdc nhan nao thuc day phat trién thanh pho sinh
thai? (ai nén tham gia vao viéc phat trién cac thanh phé/ DTST?
vai trd cla cac bén lién quan trong viéc dinh hinh, phat trién va
van hanh du an?);

(iii) DTST Ia hinh mau hay la c6ng cu gido duc? (DTST c6 thé
dugc gidi thiéu nhu mot moé hinh mai vé cudc séng dé thi bén
viing, mét méd hinh c6 thé dugc nhan réng & cac khu vuc khac.
Mat khac, c6 thé nhan manh hon vao viéc sirdung DTST nhu mét
céng cu gido duc. Trong trudng hgp nay, DTST c6 thé dugc su
dung dé nang cao nhan thiic cia ngusi dan dia phuong va/hoac
cong déng vé tinh bén viing)

(iv) Thay d&i hanh vi, nhan thuc ctia cong déng la giadi phap
hay cong nghé, thiét ké la giai phap? (trong mot s6 bai hoc kinh

approach” trong tap chi Management and Innovation for a Sustainable Built
Environment xuat ban nam 2011.
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nghiém cac nudc, cé 3 cach: cach thu nhat la khuyén khich cong
déng thay d6i hanh vi dé€ séng bén viing hon, cach thi hai va tha
ba tap trung vao cac giai phap céng nghé; tap trung vao san xuat
két hgp cong nghé dé tao ra nang lugng tai tao cho BTST; hoic
giadi phap tap trung vao tiéu dung, st dung cong nghé va giai
phap thiét ké dé gidm nhu cau vé tai nguyén)

(v) Tinh bén viing ctia mot DTST phu thudc vao thiét ké hay
quan ly va quén tri? DTST c6 thé coi tinh bén viing |a két qua cda
nhing né lyc dugc thyc hién trong qua trinh thiét k&, n6 la DTST
vi dugc thiét ké nhu vay. Mat khac cing c6 thé hiéu, viéc tré
thanh mot BDTST c6 thé phu thudc vao cach d6 thi dé duoc quan
ly va diéu hanh sau khi hoan thanh du an: n6 1a BTST vi né dugc
quan ly nhu vay.

Trén cd s& nghién clu cac bai hoc tu cac nudc da cé kinh
nghiém xay dung thanh céng DTST nhu: Brasil, Trung Quéc, Nhat
Ban, D¢, Singapore...c6 thé thdy mé hinh BTST hién nay dudc
phan chia thanh 3 loai hinh chinh: DTST dugc phat trién mdi,
PTST dugc hinh thanh do mé& rdng dé thi; DTST do phat trién cai
tao (loai hinh nay muc dich diéu chinh lai cdu tric va méi trudng
dé thi hién tai théng qua nhiing déi mai va thich dng tap trung
vao tinh bén ving) [3]; d6ng thai dua trén 5 van dé ban luan phia
trén, bai bao sé gidi thiéu kinh nghiém ctia moét s6 quéc gia va
mo hinh DTST dién hinh, tir 6 nhan xét va dua ra mot sé ggi y
cho viéc phat trién BTST trong béi canh tai Viét Nam.

2. MOT SO KINH NGHIEM VE PHAT TRIEN BTST TREN THE GIOI

a. Trung Quéc

Tai Trung Quéc, DTST [a moét trong nhing chién lugc mai
nhon nham dap Ging muc tiéu xay dung van minh sinh thai da
dugc dua vao Bao cao Dai hoi Bang XVIII, vi thé chuong trinh
phat trién DTST clia quéc gia nay dugc danh gia cé quy mo. Mot
trong nhiing dic trung cda DTST tai Trung Quéc la su thic day,
va tham du sau réng cla chinh quyén. Hién nay, tai Trung Quéc
c6 han 100 thanh phd sinh thai méi dang dugc phat trién, hon
250 thanh phé hién da céng bé ké hoach trg thanh thanh phé
sinh thai hodc thanh phd carbon thap [4] [5] Trung Quéc khang
dinh: “xay dung DTST la su lua chon thong minh cda loai ngudai
trong viéc tim toi moé hinh céng sinh hai hoa véi thién nhién, la
su lua chon chién lugc lau dai dé thuc hién su phat trién bén
vitng cla cac d6 thi Trung Quéc, véi ndi ham la xay dung hé sinh
thai téng hgp ma thién nhién, xa hoi va kinh t&€ nuong tua vao
nhau, thuc hién tinh bén viing cho méi trudng tét lanh, xa hoi
céng bang va kinh té phat trién” [6]. Nhitng nguyén tic xay dung
DTST tai Trung Quéc dugc dé xuat nhu sau [7]:

<Nguyén tac téng thé: Hé théng sinh thai d6 thj va cac hé
théng khac trong d6 thi phai phu hgp, khéng tach roi doc lap,
phai c6 su chéng lan, tuong hd. Trong qua trinh quy hoach BTST
can tang cudng tinh t8ng thé va tinh hé théng.

«Nguyén téc can bang t6ng hop: BTST muc tiéu quan trong
la dat dudc su can bang cua sinh thai khu vuc, thé hién dugc
sinh thai ty nhién, théng nhat hé théng kinh té xa héi va cac hé
théng.

«Nguyén tic diéu phéi: Can bang sinh thai ddm bdo téng thé
ngay ca cac nguyén don sinh thai trong d6 phat trién can béng,
chdm dut hién tugng t6ng thé can bang nhung cuc bdé mat can
bang. Trong phuong phép quy hoach DTST nén thuc hién theo
phuong phap hon hgp gilia sinh thai khu vuc va sinh thai do thi.

-Nguyén tac hiéu qua sinh thai: DTST la giai doan d6 thi phat
trién & cdp cao. Hiéu qua sinh thai khéng chi ham y tiét kiéem
nang lugng ma bao ham y can bang. Hiéu qua sinh thai chi co6
thé thuc hién khi tu nhién xa hoi va kinh té c6 su can bang.

DTST Thién Tan - M6 hinh DTST phat trién méi: theo cach bén
viing vé moi trudng

Mot trong nhing vi du néi bat vé kinh nghiém phat trién
DTST clia Trung Quéc d6 1a du én BTST Thién Tan . Nam 2006,
Quéc vu vién phé duyét "Quy hoach téng thé TP Thién Tan", vdi
muc tiéu bién noi day thanh thanh phé cang quéc té, mét trung
tam kinh té phuong bac va mot thanh phé sinh thai, véi 3 dinh
hudéng chinh “xa héi hai hoa”; “than thién véi maéi truong”; “hiéu
qua vé tai nguyén” [8].

Tihaunjin

Tan trudc va sau khi quy hoach.

La thanh phé thi diém vé mé hinh d6 thi cé luogng khi thai
thap tai Trung Quéc, dugc xem la dy an tién phong cho viéc xay
dung thanh phé khéng khi thai - mét hinh mau cho su phat trién
bén viing, véi 2 khiu hiéu mang tinh chinh tri 13 “D6 thi héa hai
hoa” va “Van minh sinh thai”. Du an thanh phé sinh thai Thién
Tan hinh thanh trén dién tich 30km? v&i nhiéu thach thic dat ra
lGc ban dau bao gém tinh trang thi€u nudc, dat bi 6 nhiém (mot
bai rdc cong nghiép chia chat thai doc hai, nhing trang trai
mudi cdn céi ti€p giap vGi mét trong nhitng vung bién 6 nhiém
nhat thé gidi, va “tai nguyén thién nhién khéng phong phu”).
Theo ba Téng Yén, ngudi ding dau B6 phan Dau tu va phat trién
Du an: 'Truéc day, cai goi la thanh phé sinh thai da dugc xay
dung & nhiing khu vuc quan trong vé mat sinh thai hoac trén dat
canh tac hiiu ich. Chidng téi muén chiing té rang c6 thé lam sach
mot khu vuc bi 6 nhiém va lam cho n6 tré nén hitu ich va dang
s6ng' [9]. Pugc lay cdm hing tir y tudng cai thién tac dong tiéu
cuc tiém tang cha bién d6i khi hau, du an tap trung chién lugc
tich hgp st dung dat va giao thong doé thi, can bang viéc lam va
cung cdp nha &, trong d6 thac ddy “viéc st dung nang lugng
sach/tai tao va tai stt dung/tai ché tai nguyén théng qua cac cong
nghé tién ti€n cing nhu cac chinh sach va dau tu than thién véi
mai trudng trén nhiéu linh vuc khac nhau”.
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Hinh 2. 2. Quy hoach tdng thé thanh phd sinh thai Thién Tan bao gém “1 xueng
s6ng”- két ndi cdc quan va trung tam thuong mai tir Nam ra Bc, dai 12km va rong tir
50-80m, danh cho ngudi di bo va xe dap nham xay dung mét nén tang thudn lgi cho
viéc tuong tac cong dong va cac hoat dong lanh manh, “3 trung tam”, “5 khu sinh
thai”- dugc quy hoach va thiét ké nhiéu loai dv an nha &, cing nhu céc trung tam
thuong mai va tién ich d€ phuc vy cu dan, “3 viing k/g mat nudc” va “6 hanh lang sinh
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théi”. Quy hoach thanh pha sinh thai dugc chia thanh ba cap. Cac 6 sinh thai la cackhoi
xdy dung co ban cda thanh phd sinh thai. Mdi 6 ¢6 kich thudc khoang (400x 400m),
thutng dugc chdp nhén 1a khodng cach di b thodi mai. Bon 6 sinh théi tao thanh mgt
(Cong ddng sinh théi (800x800m). Mdt s& Cdng ddng sinh thai hop lai véi nhau dé tao
thanh mot Khu sinh thai (1600x1600m).

Du &n tan dung t6t dat chua st dung bang cach chuyén dgi
dat hoang khong thé canh tac thanh thanh phd sinh thai. Diéu
kién dat dai 6 day tuong d6i nghéo nan: 1/3 dién tich dat nhiém
man, 1/3 1a dat hoang va 1/3 la dién tich mat nuéc. Bang cach lua
chon dé phat trién 34,2 km? dat khéng thé canh tac, cac déng
mudi bi bé hoang va cac ving nudc bi 6 nhiém. Du 4n gép phan
dang k& vao viéc tai sinh va st dung hiéu qud cac nguén tai
nguyén dat va nudc khan hiém. Bong thdi, viéc lua chon dia
diém sé gidm bat ap luc phat trién d6 thi hda trén dién tich dat
¢6 tiém nang san xuat néng nghiép tuong duong 34,2 km2. Tu
d6 mang lai lgi ich kinh té&, xa hoi va sinh thai trong béi canh dat
néng nghiép ngay cang bi mat do d6 thi héa [10]. Dya trén bo
chi s6 (KPI) gém: 22 chi sé dinh lugng va 4 chi s6 dinh tinh, tap
trung vao diéu kién ty nhién va méi trudng xay dung, 16i séng
d6 thi va nén kinh té ctia thanh phé. Cac chi sé moi trudng bao
gbm cac muc tiéu vé chat lugng, khéng khi, nudc, nhiéu chi sé
vé 18i séng clia thanh phd clng lién quan dén maéi trudng (vi du
tap trung muc tiéu khuyén khich st dung phuong tién giao
théng céng cong) [11]. Cac chi s6 hiéu sudt chinh KPI dat ra trong
du &n nay dugc danh gid la rong hon va tham vong hon. B6 KPI
sfa d6i (2.0) hién nay c6 30 KPI dinh lugng va 6 KPI dinh tinh,
nham duy tri vi thé ctia thanh phé sinh thai la ngudgi di dau trong
phat trién thanh phé sinh thai [12]. Sau 15 ndm phat trién lién
tuc, thanh phé sinh thai Thién Tan da dat dugc nhimng thanh tuu
dang ké trong phat trién do thi toan dién, xay dung moi trudng
sinh thai, xdy dung thanh phé théng minh, phat trién cum céng
nghiép, cai thién sinh ké va phuc lgi ciia ngudi dan.

b. Brazil

Thanh phé Curitiba la tha pha bang Parana nam & phia Tay
Nam thanh phé Sao Paolo, Brazil. Su phuc héi dé thi Curitiba
dugc bdt dau bang quy hoach téng thé (Master Plan) nam 1966
va viéc thanh lap Vién Nghién ctu va quy hoach Curitiba. Quy
hoach téng thé chi cung cdp céc dinh huéng. Tuy nhién khéng
giéng vai nhitng ¢6 gang tuong tu nhu cla nhiéu thanh phé
khac, déi tac dia phuong tham gia vao quy hoach thuéng xuyén
thé hién su nidng déng cda ho trong viéc cung cdp nhiing théng
tin va y tudng cu thé vao cau truc dé thi va viéc trién khai y
tudng. Thanh phé da trién khai thuc hién cac gidi phap thuc day
sang kién xay dung DTST thanh c6ng qua viéc 4p dung céac chinh
sach nhu: Uu dai vé thué dé phat trién cac du an vé maéi trudng,
sinh thai, mang lai nhiing lgi ich kinh t& ngay trong khau quy
hoach d6 thi; Khuyén khich céng déng tham gia vao céac sang
kién, gidi phap xanh, sach. Dong thai phat trién dugc méi trudng
d6 thi bén viing thong qua phuong phap quy hoach tich hgp
(integrated urban planning).

Mot sé gidi phap ti€p can mdi va séng tao dé xay dung DTST
tai Curitiba:

- Quy hoach st dung dat mét cach déi mdi tich hgp véi quy
hoach giao thong.

+ Ap dung hé théng giao théng céng cong tich hgp; khuyén
khich st dung phuong tién van tai céng cong dé€ giam thiéu 6
nhiém khoéng khi va gidm tinh trang tdc nghén giao théng; dau
tu xay dung cd s& ha tang, dac biét la cac tuyén dudng xe dap va
dudng danh cho ngudi di bé (duge xay dung doc cac dudng phd,
trong cong vién véi tdng chiéu dai 120km). Ap dung hé théng xe
bus véi chi phi vira phai, hgp ly, hiéu qua, phuc vu dugc hau hét
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cac khu vuc trong thanh phé (gan 90% dién tich thanh phd,
ngudi dan chi can di bé chua dén 500m la c6 thé tiép can dich
vu giao théng cong céng).

+ Mé& rong dién tich cay xanh, phd xanh d6 thi (Quy hoach
mét cdng vién I6n ngay tai trung tam va mot hé théng cong vién
vUa va nho day dic va réng khap trong pham vi dé thi. C6 téng
cdng 34 cong vién I6n nho, chiém 18% quy dat do thi, phan bé
khé déu tir trung tam dé thi trd ra. Dién tich cay xanh binh quan
dat 52 m?/ngudi. Hé théng cay xanh dudng phé c6 300.000 cay
cac loai, m6i ndm moi héc-ta cay xanh hap thu khoang 140 tan
CO2). Trong vong 30 nam, thanh phé Curitiba da tang khéng gian
xanh trung binh t Tm?/ngudi, lén 52m?/ngudi; trong 1,5 triéu
cdy xanh doc theo dudng cao toc cla thanh phé. Thué tai san
dugc loai bo hoan toan cho nhiing trudng hgp cha dat duy tri tur
70% - 100% riing ban dia.

« Tang cudng nang luc kiém soét ngép lut, phong chéng 1
(Xay dung hé théng thoat nudc ty nhién, tap trung nudc vé cac
vung phan 1G la nhitng khu riing ngap nudc, Cac cong vién va hé
nudc déu ndi véi sdéng ngodi, Tao 1ap cac bé mat c6 tinh tham thiu
cao dé bé sung lién tuc nudc ngdm trong cac tdng dat). Diéu nay
khién ngudi dan cing tranh dugc nguy co bi anh huéng tu
nhimng tac ddng méi trudng va bénh dich lién quan dén ngap lut.
Nhiing khodn chi tiéu khéng 16 ciing dugc tiét kiém vi khéng
phai dau tu nhiéu vao cac con kénh thoat nudc, cac bién phap
kiém soat ngap lut va chi phi khdc phuc nhimng thiét hai do I lut,
bao gém ca chi phi kiém soat bénh dich. Chi phi dung dé xay
dung cac céng vién va téi dinh cu ngudi dan & cac favela (khu 6
chuét) dugc udc tinh thap han ném lan so véi chi phi xay dung
cac con kénh bé téng [13].

- Quan ly chat thai ran, ting cudng st dung cac san pham tai
ché: D€ cét gidam bét téc do gia tang rac thai, Curitiba da phat
trién nhing chuong trinh quan ly chat thai déc dao dua vao
ngudi dan thay vi xay dung nhiing co s& ha tang x ly mai ton
kém [14]. Thanh phé phat déng nhiéu chuong trinh vi du:
Chuong trinh Rac Ma Khong Phai Rac (Garbage That Is Not
Garbage Program) khuyén khich ngusi dan phan loai rac thai
thanh rac téi ché va khéng tai ché. S6 tién thu dugc tir viéc ban
d6 tai ché duogc st dung dé hé trg cac chuong trinh xa hoi va
thanh phé thué nhitng ngusi vé gia cu hay nhitng ngudi trong
chuong trinh cai nghién rugu vao lam viéc trong nhitng nha may
phan loai rac. Viéc tai ché rac cling dem lai nhing Igi ich khac.
Gan 70% dan s6 thanh ph6 tham gia vao chuang trinh téi ché rac
thai cta Curitiba. Khodng 13% chat thai cda Curitiba dugc tai
ché. Chuang trinh Trao d6i Xanh (Green Exchange Program)
nham khuyén khich ngudi nghéo va cu dan cac khu 8 chuét
chuyén dén nhiing khu vuc sach sé haon va gitp cai thién sic
khée céng dong

- Giadi quyét tinh trang ngudi nghéo séng trong cac khu &
chuét: Thay vi tiéu tén thai gian va tién bac vao viéc tai dinh cu
nhirg ngudi sinh séng bat hgp phéap va khéi phuc lai nhiing
manh dat da bi chiém dung, thanh phé da mua lai véi gia thap
nhiing khu dat tu nhan c6 thé & dugc. Nhiing khu dat nay sau d6
dugc dua vao danh muc st dung dat chinh thic dugc cung cap
nhing khéng gian va dich vu co ban nhu dién nudc. Dong thai
thanh phd con xay dung cac khu nha & xa hoi & khu vuc ngoai 6,
noi gia dat tuong déi ré, va trong thanh phé, dac biét la khu vuc
gira khu trung tam va cac khu c6ng nghiép, khuyén khich céac
nhém dan c6 thu nhap khac nhau dé tao thém su gan két cong
doéng

- B30 tén vdn hoa va di san: Ban hanh chinh sach chuyén déi
quyén phat trién (Vi du. thanh phé phan loai nhimng dan vi béo
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tén dic biét, tién thu dugc ti viéc ban ban quyén phat trién clia
nhing céng trinh nay budc phai dung cho viéc bao tén ngudn
tai chinh cho bao ton chu yéu dugc huy déng tu thi trudng va
thanh phé khéng can dung ngan sach dé chi tra)
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Hinh 2.5. M3t do va phan ving & Curitiba[ngudn IPPUC]

Bang nhiing nd lug, tinh than sang tao, dam lam va dam chiu
trach nhiém trudc dan chidng, nhiing ngudi ldnh dao tai Curitiba da
gidi quyét tiing van nan clia do thi ti ngdp lut, rac thai, nha & xa hoi
t6i bao ton di san. Puong dau véi cling van dé va khéng qua cach
biét vé trinh d6 phat trién. Céng thic thanh céng cda Curitiba chinh
la: Moi truong+ Xa hoi+ Di san= Thinh vugng. Day la mot mau hinh
thanh céng vé su kién dinh va nhat quan (path dependency) trong
phat trién dé thi xét theo nhing khia canh khéng gian, thé ché va
van héa. Curitiba da dugc trao tang gidi thudng thanh phé bén vimng

toan cau, moét giai thudng cong nhan thanh phé va dé thi tu quan
xudt s3c trong phat trién dé thi bén ving trén toan thé gidi.

c. buc

La trung tdm cong nghiép cda chau Au - 13 nén kinh té 16n tha 3
trong khéi cac nudc thudc t8 chic Hap tac va phat trién kinh té.
Trong thai gian qua, Puc luén 1a quéc gia di dau va dat dugc nhiéu
thanh tuu vé phat trién bén ving va bao vé méi trudng. Nhiing
chinh sach ctia Chinh ph Buc dat ra nhu: chién lugc qudc gia vé
phét trién bén viing, nbng nghiép xanh, chinh sach vé giam phat
thai khi nha kinh, chinh sach phat trién nang lugng xanh, giao théng
xanh bén viing vdi nhitng muc tiéu cu thé: Gidm phat thai khi nha
kinh; 100% tai ché theo chu trinh khép kin; gidam manh tiéu thu tai
nguyén thong qua tdng cudng st dung hiéu qud tai nguyén va ndng
lugng ciing nhu thay thé nang lugng hoéa thach bang nguén nang
lugng méi; huéng téi st dung 100% nang lugng tai tao trong tuong
lai; bo ton da dang sinh hoc va gidm thiéu cac tac ddng tiéu cuc téi
moi trudng...Mét trong nhiing vi du dién hinh cho mé hinh BTST
tai Buc la D6 thi Hafen- DTST dugc hinh thanh do mé& rong dé thi.

DTST Hafen, Hamburg, Buic

Du &n thanh phé sinh thai Hafen, 1a thanh phd phat trién trén co
sG tai tao bén cang cl ctia Hamburg, doc theo song Elbe thanh moi
trudng céng nghiép sang tao bén vimng. Pay la mé hinh dién hinh
vé phat trién DTST thich nghi véi bién déi khi hau, dat dugc su can
bang vé phat trién kinh t€ va bao vé méi trudng. La mot trong s6 cac
duy &n tai thiét xay dung dé thi I6n nhat & chau Au da va dang dugc
trién khai han 10 nam qua, theo du tinh du an sé hoan thanh vao
khoang gilta nam 2020 -2030, vdéi dién tich 220 ha, c6 10.1 km
dudng ven song, ven bién. Dan s du bao: 12.000 ngudi. Hafen nam
& phia nam cla con dé chinh cGa Hamburg, vi vdy nan ngap lut la
mot van dé quan trong.

« C4u trac d6 thi: M6 hinh thanh phé bén séng dugc phat trién
chat ché theo ca 2 phuong vi ngang va ding.

- Si dung dat: Van dung mé hinh TOD, tai co cau sif dung dat.
Khu céng nghiép cl dugc chuyén dgi thanh mét ving hién dai, bén
viing véi da dang céac chic nang.

« Khéng gian c6ng céng: dugc phan cép véi 5 cap dé nham tao
ra nhiéu khéng gian xanh cling nhu cac giai phap cho van dé ngap
lut cia thanh phé

« Don vi &: khuyén khich xay dung mat dé cao, hé s6 sir dung
dat: 3.5-5.6.

- Giao théng: Dat giao théng chiém 25%, trong dé 37% danh
cho ti€p can khéng gian mé. Hé théng giao théng cong cdng va
giao thong mém phong phu da dang: 70% dudng di bo va xe dap
dugc tach biét véi hé thédng giao théng co gidi, 30% danh cho
dudng di bé ven mat nudc.

- Gidi phap phong chéng lut: Cau trdc chéng lut dugc nhan
manh véi céc con duding, cac cdu triac toa nha dugc nang cao, khu
vuc di b trén cac bén cang, cau pha ... dugc xay dung cao hon 7m
trén muc nudc bién. Cac khu nha tu nhan ciing déu dugc xay dung
bat dau tir tang thu 23;0 v6i c6t nén clia dudng phé.

2 rre i =

Hinh 2.6. M6 hinh DTST Hafen, Hamburg, Diic
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d.Nhéat Ban

TU cudi nhiing ndm 1980 cho dén dau nhiing nam 1990, cac
van dé moi trudng toan cau trd nén dang quan tam hon tai Nhat
Ban. Khai niém “amenity town” da dugc dua ra vao thai diém nay,
muc dich tao ra nhiing thanh phé tién nghi han, tuy nhién, khai
niém nay da bi thay thé bai y tuéng vé mét “thanh pho sinh thai”
trong dé vat liéu va nang lugng sé luu thong theo nhiing cach
hgp ly vé mét sinh thai d€ hé sinh thai tu nhién c6 thé dugc phuc
hoi [16] Day la mét phan cla su bung né thuc su vé méi quan
tam dén moi trudng vao nhitng nédm 1990. Chu nghia moi trudng
da trd thanh mot méi quan tam chd dao, Vién Chinh sach Néng
lugng bén ving (2011) & Tokyo da kéu goi Nhat Ban ap dung
chién lugc toan quéc vi mot xa hoi it carbon va cac chinh sach
d8i phé véi bién d6i khi hau, déng thai tranh luan vé viéc ti bé
nang lugng hat nhan va chuyén sang cadc nguén nang lugng tai
tao. Cac giadi phap xay dung DTST khong chi 4p dung cac bién
phép xt ly rac thai, khuyén khich cac tda nha va khu dé thj tiét
kiém nang lugng, thiét ké nham giam khi nha kinh, bao vé riung
ma con van déng thay déi thoi quen sinh hoat ctia ngusi dan,
thudng xuyén t8 chirc va kéu goi nhan dan tham gia tich cuc vao
cong tac bao vé cdi tao moi trudng. Nam tiéu chi Nhat Ban dat ra
dé dat muc tiéu phat trién BTST d6 la: (1) quyét liét gidm thiéu
(lugng khi thai carbon); (2) kha nang lanh dao va d6i mdi; (3) cac
sang kién thich ing theo ving (tan dung téi da cac diéu kién va
dac diém cla dia phuong); (4) tinh kha thi; va (5) lién tuc phat
trién cac sang kién [17]. Viéc héi sinh cac trung tdm dé thi, bdng
cach chuyén tu céc nganh céng nghiép cii sang cac nganh céng
nghiép mdi s&t dung céng nghé xanh, 1a moét dac diém cda céc
thanh phd sinh thai & Nhat Ban.

Thanh phé Yokohama - Nhat Ban

La thanh phé I6n tha hai Nhat Ban sau Tokyo, dugc chon la
mot trong nhiing BTST ki€u mau ctia Nhat Ban. Su thanh céng
clia Yokohama da ching minh rang mét thanh phé c6 thé dat
dugc muc tiéu BTST bang cach ti€p can theo mot hudng khac,
dé la, tap trung vao cac gidi phap trong quan ly, huy dong sy
tham gia cUa cac bén lién quan, dac biét [a cong dong, c6 gang
tan dung hiéu qua tai nguyén thién nhién, duy tri tang truéng
kinh t&; gidm thiéu chat thai ran, tiét kiém nang lugng, rac thai
sé& duoc tai ché dé cung cap nhién liéu, gép phan cai thién moi
trudng va mang lai Igi ich kinh té nhat dinh. Thanh phé da xay
dung cac ké hoach hanh déng dva trén 7 phuong phap tiép can
[15]:

- S6ng: thay d8i xa hoi bang cac hanh dong chéng bién déi
khi hau.

«Kinh doanh: thay dgi xa hoi bdng cac phong céach kinh
doanh xanh bén viing

- Xay dung: quy hoach va phat trién thanh phé théng qua xay
dung céc céng trinh s dung nang lugng hiéu qua

- Giao théng: thic ddy quy hoach va phét trién thanh phé
nham tao ra mot thanh phd hap dan noi moi ngudi c6 thé di lai
bang xe dap, di b hay bang cac phuaong tién cong cong va thuc
d8y cac bién phap chéng bién dai khi hau lién quan tdi xe 6 td

«Nang lugng: tang muic st dung ndng lugng tai tao [én 10 1an

«Thanh phé va cac khu vuc cay xanh: quy hoach bang cac
bién phéap 6c dao nhiét dé thi

- Toa thi chinh: phat trién mét toa thi chinh chéng bién déi
khi hau.

C6 thé thdy, cac gidi phap 4p dung tai Yokohama khéng can
dén cong nghé mai hodc dau tu Ién ma chinh la cach dua vao
stic manh cla coéng déng dé thiuc ddy su tién trién bai khi cong
déng hiéu ré cac van dé lién quan, viéc thay déi hanh vi va tré
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thanh ch thé thuc hién k& hoach mét cach chi dong sé mang
dén thanh céng cho du éan.

Hinh 2.7. D6 thi sinh thai Yokahama - Nhat Ban

3. BAIHOC NAO CHO CAC PO THI TAI VIET NAM ?

Qua nhiing bai hoc kinh nghiém tir cac nudc cho thay:

- Dudng nhu chua c6 su théng nhat vé cac hanh dong va
hudng dan chung vé 1ap quy hoach va phat trién DTST. Cac
truding hgp thuc tién chd yéu phan anh su thich nghi vai tiing
dac diém riéng biét, cu thé cla tiing qudc gia (vé diéu kién tu
nhién, mic dé kinh té, té chuc xa hoi...)

- Dinh hudng cho BTST chii yéu tap trung vao hiéu qua sinh
théi (st dung nang lugng tai tao, giam phat thai khi, giam tiéu
thu nang lugng, low carbon...)

- Binh hudng va chi dan cho céng tac quy hoach DTST chua ré
do phai 4p dung linh hoat theo ddc trung clia tiing dia phuong,
cling nhu chua cé su théng nhat va thiéu céc tiéu chi cu thé.

- Viéc kiém soat d6 thi theo hudng sinh thai dudng nhu déng
vai tro hiéu qua va quan trong hon so véi xay dung DTST.

Tuy nhién mét s thanh céng vé kiém soat, phat trién do
thi theo hudng sinh thai va bén viing tur cac nudc duge dé cap
cling la nhiing bai hoc kinh nghiém cho Viét Nam trén con
dudng xay dung phat trién DTST. Dac biét trong giai doan hién
nay con nhiéu khé khan thach thic nhu téc d6 d6 thi hda ngay
cang tang, mat do xay dung qua cao, ty & bé tong hoéa l6n, két
cdu ha tang chua dap ung dugc nhu ciu phat trién, tinh hinh Ung
ngap, Un tac giao thong, khéng gian cong cong bi lan chiém, cac
khoang cay xanh va mat nudc cé xu huéng thu hep... thém vao
do trong hé théng van ban phap luat cda Viét Nam hién nay chua
c6 quy dinh chinh thic khai niém va cac tiéu chi cu thé vé “Po
thi sinh thai”.

Vi vay, Viét Nam rat can c6 mot dinh hudng théng nhat va
nh&t quan tU cap quéc gia dén tirng thanh phé, thi tran. Thé hién
ngay trong hé théng van ban phap ly, bat dau tu viéc xay dung
mét khai niém chinh théng vé “ BTST, nhilng nguyén tac can
tuan tha cung bo tiéu chi théng nhat, cac chi s6 dé kiém soat va
phat trién DTST nhu lugng phat thai khi va kiém soat CO2, mat do
khong gian xanh, ha tang ky thuat...Xay dung mo hinh BTST phu
hop véi diéu kién, béi canh & Viét Nam. Mét s6 khuyén nghi cho
céng tac quan ly dé thi nham huéng t6i muc tiéu sinh thai (bao
gom xay dung chinh sach, quy ché quan ly va ké hoach thuc
hien)

« Tang cudng céng tac quan ly méi trudng, nang luc quan ly
& cac cap, dua ra cac giai phap hitu hiéu nang cao chat lugng maéi



www.tapchixaydung.vn

trudng (xi ly chat thai theo hudng sinh thai, cac giai phap tai
ché, tai sir dung...), khuyén khich va xay dung ké hoach hanh
dong vi méi trudng c6 su tham gia cla cong déng.

- Phan b6 quy dat va st dung dat hgp ly dam bao tuan tha
theo quy hoach; quan tdm phat trién khong gian xanh, Thiét ké
d6 thi ddm bao tuan thu tiét kiém nang lugng, c6 nhiing chinh
sach khuyén khich cac cong trinh, cac khu vuc st dung tai
nguyén va nguyén liéu moét cac hiéu qua, dac biét la nguon tai
nguyén c6 thé tai tao;

- Uu dai vé thué dé phat trién cac du an vé moi trudng sinh thai,
nham mang lai nhing lgi ich kinh té ngay trong khau Quy hoach

« Thiét lap “ban dé sinh thai” xac dinh nhiing khu vuc nhay
cdm vdi méi trudng, cung hé théng gidm sét, thédng tin maoi
trudng thudng xuyén dé diéu chinh va c6 cong tac quan ly kip
thai.

- Tap trung xay dung, hoan thién, phat trién m& rong hé
théng giao théng cong céng, t8i uu hda cu tric giao théng do
thi. Han ché t6c dé tang truéng cla giao théong ca nhan. Nang
cao tiéu chudn vé hiéu qua nhién liéu déi vai xe ca gidi, phat
trién phuong tién giao théng xanh, bén viing than thién véi moi
trudng vai phat thai carbon thap.

- Phat trién mé hinh tiéu thu xanh, bén viing; xanh héa san
xudt nhdm thay déi nhan thic va cach séng dé thi dé cong déng
hi€u va c6 trach nhiém véi moi trudng.

- Téng cudng hgp tac quéc té, gilta cac vung trong quéc gia,
gilra cac khu vuc trong thanh phé, gilta cac cdng déng dé chia
sé kinh nghiém, bai hoc.

4. KET LUAN

Quy hoach va xay dung BTST la céng viéc hoan toan khoéng
don gian, nhung vi mot tuong lai t6t dep, mot d6 thi lanh manh,
phat trién bén viing toan dién rat can c6 thém nhiéu nghién cuu,
cong sinh cung cac céng cu dén tur thé ché, nha hoach dinh, su
déng thuan, tham gia va y thuc cda ngudi dan dé& BTST khéng
con la nhiing mo hinh ly thuyét ma tréd thanh mot mé hinh mang
tinh thuc tién c6 thé gidi quyét cac van dé clia phat trién dé thi
hién dai va trg thanh hinh mau, chia khéa cho su phat trién thinh
vuong cla cac do thi. Bai mot “Po thi sinh thai” khong phai tu
nhién ma cé, ma dé hinh thanh nén dang hinh cau truc né phai
chiu rat nhiéu rang buéc nghiém ngat vé tiéu chi sinh thai lan
nhan van.

Nhiing kinh nghiém thanh céng tir cac quéc gia di dau trong
phong trao phat trién, xay dung DTST, luén la nhiing bai hoc
giup cho cac nha nghién ctiu, quy hoach, dua ra nhitng giai phap
chién lugc phu hgp véi diéu kién thuc trang tai Viét Nam, tiing
budc tim cach thdo g& nhitng vudng mac kho khan, dé cac do thi
Viét Nam viing vang tiing budc phat trién moét cach bén viing,
tiém can véi xu hudng phat trién cta thai dai.
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Nghién cuu su quan tam cta nguai dan vé kich
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TGM TAT

Cai tao chung cu cii dang |3 mat bai toan kha giai quyét cho chinh
quyén TP Ha Nai. Nhiéu quy dinh, chuang trinh, d& an d& dugc ban
hanh nhung ci tao, xay dung lai chung cu cii chi dat 1.14% so vai ke
hoach. Bai viét nay s& tim higu v& mong mudn cia nguei dan vé kich
bén céi tao, xay dung lai chung cu cii tai Ha Nai. Diéu tra khao sat
ngau nhién vai 129 mAu duge thuc hién tai Ha Nai nham thu thap y
kign ciia nguari dan dang sinh sing tai cac chung cur cii. S ligu phan
tich vai sur hé try cla cang cu data analysis. Kt qué cho thay ngui
dan dang ca su quan tam rét lan cho sy thay ddi kich ban cai tao,
xay dung lai chung cur cii trong thivi gian tai khi cac quy dinh lign
quan dugc dua vao ap dung. Trong da. ho quan tdm nhiéu hon cho
cé4c ndi dung gam: Chi tigu quy hoach sir dung dat, chi tigu quy hoach
kign tric canh quan va tién da thuc hign kich ban cai tao, xay dung
lai chung cu cil.

Tir khaa: Chung cu cii; céi tao; da thi; Ha Nai.

ABSTRACT

Renovating old apartment buildings is a challenging issue for Hanoi's
city government. Despite numerous regulations, programs, and
proposals being introduced, the renovation and reconstruction of old
apartments have achieved only 114% of the planned targets. This
article explores the expectations of residents regarding scenarios for
renovating and reconstructing old apartment buildings in Hanoi. A
random survey of 129 samples was conducted in Hanoi to collect
opinions from residents living in old apartments. Data were analyzed
with the support of data analysis tools. The results indicate that
residents have significant interest in revised scenarios for the
renovation and reconstruction of old apartment buildings in the near
future, especially as related requlations come into effect. Notably, they
prioritize factors such as land use planning criteria, architectural and
landscape planning criteria, and the timeline for implementing
renovation and reconstruction scenarios.

Keywords: (ld apartment buildings; renovation; urban; Hanai

1. GIGI THIEU CHUNG

Chung cu cii tai TP Ha Noi ¢6 lich s phat trién ti nhitng nam
1960 dén 1990, dugc xay dung chd yéu dé giai quyét nhu cau nha &
cho cén bg, cdng nhan vién va nguai lao ddng trong thai ky phat
trién kinh té& xa hoi sau chién tranh. Cac khu chung cu nay tap trung
& cac quan, ndi thanh nhu Ba Dinh, Déng Da, Hai Ba Trung, Hoan
Kiém, dugc xay dung vdi kién trac don gidn nham phuc vu nhu cau
sinh s6ng ctia dan cu trong mot xa hdi tap trung, bao cap. Nhiing
chung cu nay da dong gop tich cuc vao viéc giai quyét ché & cho
hang nghin ngudi dan, gép phan dinh hinh 16i séng d6 thi tai Ha
Noi.

Theo théng ké trén dia ban Ha Néi c6 khoang 1.579 chung cu cii
(bao gém khoédng 1.273 nha thudc 76 khu chung cu va khoang 306
chung cu cli doc 1ap, don 1é) [1]. Dién tich can ho tai cac nha chung
cu ci phan 16n nhoé dudi 30m2khéng théa man dién tich & clia ngudi
dan, dén nay cac nha chung cu ci nay khong déap tng dugc tinh
trang gia tang dan sé ctia méi ho gia dinh dan dén tinh trang cai néi
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tu phat, hu hai két cau céng trinh va ha tang ky thuat, hinh thiic kién
truc canh quan bén ngoai bi pha va [1].

Tu nam 1999, UBND TP Ha Noi da ddt ra nhiém vu cai tao, xay
dung lai chung cu cii véi muc tiéu dén nam 2015 sé cai tao, xay dung
lai toan bo nha chung cu cd. Nam 2021, UBND thanh phé da ban
hanh Dé an cai tao, xay dung lai chung cu ci trén dia ban Ha Néi,
véi cac ké hoach, tién do thuc hién cu thé [1]. Tuy nhién, tinh dén
nam 2023 mai chi dat 1,14% so véi ké hoach vai 19 khu chung cu
dugc trién khai cai tao, xay dung lai [2]. Mot s6 quy dinh, chuong
trinh, dé an cai tao, xay dung lai chung cu cii tai Ha Néi da duoc thuc
hién nhung chua tim ¢é su théng nhat gitta 3 cha thé chinh trong
du an cai tao nha chung cu gém co quan quan ly nha nudc, chu dau
tu va ngudi dan [3]. Nhiing vuéng méc trong qua trinh trién khai cai
tao, xay dung lai chung cu cti tap trung & 4 n6i dung: Co sG phap ly
dé lua chon don vi tu van kiém dinh, danh gia chat lugng nha chung
cu va phé duyét quy hoach chi tiét 1/500; can ci phap ly trong lua
chon chd dau tu; chi phi lap quy hoach téng thé mat bang; xac dinh
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hé s6 diéu chinh gia dat dé lap phuong én béi thudng, hé trg, tai
dinh cu[2, 4]

2. QUY PINH VE CAI TAO CHUNG CU CU TAIHA NOI

Cai tao, xay dung lai chung cu cii tai Ha No6i la bai toan ton tai
nhiéu nam chua dugc gidi quyét triét d€. Luat Nha & 2023 [5] va Nghi
dinh 98/2024/ND-CP [6] da c6 su diéu chinh vé cac quy dinh cai tao
nha chung cu theo hudng luat hoa nhiéu van dé nhu thai han su
dung nha chung cu; kiém dinh, danh gia chat lugng nha chung cu;
quy dinh cu thé vé hé s6 K dé tinh gia dat boi thudng, gia thué nha
& sau khi dau tu xay dung lai, gia tri can ho dugc xac dinh sau khi
quy déi dién tich va gia tri nha & phuc vu tai dinh cu trong trudng
hop tai dinh cu tai dia diém khac; b sung co ché uu dai dé thuc hién
du an dau tu cai tao, xay dung lai nha chung cu; phan dinh trach
nhiém ctia cac chd thé tham gia trong du an cai tao chung cu c;. ...

Bén canh d6 Luat Tha dé 39/2024/QH15 [7] cling hién thuc hda
nhiéu quy dinh tao thuan Igi hon cho hoat déng cai tao chung cu
cl. Luat Thi d6 cho phép, trong truang hgp khong chon dugc chu
dau tu du én cai cao cac khu chung cu ct, UBND TP Ha Noi dugc dau
giad quyén st dung dat cac khu chung cu ci, 13y tién dau gia dé gidi
phong mat bang, téi dinh cu, tao diéu kién cho ngudi dan cé ché &
phu hop. Theo Luat Tha dé [7], Ha Noi dugc trao quyén diéu chinh
chi tiéu, hé s6 dén bu, diéu chinh quy hoach da duyét cho phu hop
va thuc hién cai tao, xay dung lai chung cu ci theo tung khu.

Quyét dinh s& 5289/QD-UBND ngay 18/12/2021 vé viéc ban
hanh "Dé an cai tao, xay dung lai chung cu ci trén dia ban TP Ha
Noi" [1] da danh gia téng két thuc trang cai tao, xay dung chung cu
cG trén dia ban thanh phé dén ndm 2020 va dé ra muc tiéu, nhiém
vy va gidi phap trong tam. Tai Quyét dinh s6 5289/QD-UBND 19 trinh
cai tao, xay dung lai chung cu ci da dugc xac dinh ré. Tuy nhién, véi
két qua hién nay, nhiém vu cai tao chung cu ct dang rat cham so véi
ké hoach. Nhiing thay d&i quy dinh vé cai tao chung cu cii ban hanh
theo Luat Nha & 2023 [5], Nghi dinh 98/2024/ND-CP [6], Luat tha d6
39/2024/QH15 [7] dang dugc ky vong sé gidi quyét dugc cac khd
khan trong van dé cai tao, xay dung lai cac khu chung cu dang
xuéng cap nghiém trong tai Ha Néi [2, 8].

3. PHUONG PHAP NGHIEN CUU

3.1. Cdc budc thuc hién nghién ciru

- Budc 1: Téng hgp céc ndi dung chinh trong kich ban cai tao,
xay dung lai chung cu i tai Ha Noi theo Dé an cai tao, xay dung lai
chung cu ca trén dia ban TP Ha Nai [1].

Bdng 1: Cdc ndi dung cdi tgo nha chung cu'[1]

Ky

hieu Cac ndi dung cai tao, xay dung lai chung cu cii

Chi tiéu quy hoach sir dung dat cho cac muc dich nha &,
X1 sinh hoat cong d6ng, hdm dé xe, van phong, thuong mai
dich vy, trung tam céng cdng phuong,....

Chi tiéu quy hoach kién tric, canh quan: Chiéu cao, mat

X2 d0 xay dung, cay xanh, mat nuéc

Quy hoach va stta chita hé thong giao théng tao diéu kién

X3 thuan Igi cho di chuyén va van chuyén hang héa

X4 Quy hoach, Iap dat hé thong théng tin lién lac vién théng

X5 Hoan thién hé théng cung cap dién

X6 Hoan thién hé théng cung cap nudc sach

X7 Quy hoach, I3p dat, hoan thién hé théng thoat nudc

X8 Xay dung méi khu tap két rac

:iyéu Cac ndi dung cai tao, xay dung lai chung cu cii
X9‘ Stra chfa, 13p dat bd sung mdi hé théng chi€u sang cong

cdng

X10 | Lap dat hé théng phong chay chira chay

Hé s6 dén bu khi thuc hién kich ban cai tao, xay dung lai

X11 _
chung cucii

X12 Tién d6 thuc hién kich ban cai tao, xay dung lai chung cu
cll

- Budc 2: Diéu tra khao sat thu thap sé liéu vé mong mudn cla
ngudi dan vé kich ban cai tao chung cu ¢l tai Ha Noi.

- Budc 3: XUrly s6 liéu st bang phuang phéap héi quy da bién.

- Budc 4: Phan tich két qua.

3.2. Piéu tra khdo sdt

(1) Xac dinh c& mau diéu tra khao sat: Co nhiéu cach xac dinh
kich thudc mau tuy theo muc dich nghién ctu. Trong nghién clu
nay, tac gid xac dinh kich thuéc mau theo Hair va cong su [9] kich
thudc mau téi thiu phaila 50, t6t hon 1 100 va ti lé s6 quan sat/bién
do ludng la 5/1, nghia la c& méi bién do ludng cén t&i thiéu 05 quan
sat. M6 hinh nghién cttu c6 12 bién doc lap, 1 bién phu thuéc. S6
mau t6i thiéu xac dinh 1a 65 mau.

(2) Phuong phap lay mau: Phuang phap lay mau ngau nhién
dugc 4p dung trong nghién cuu.

(3) Xtrly s6 liéu: Sau khi thu dugc s6 liéu thé, nhém nghién ctu
tién hanh xt Iy s6 liéu, loai bo cac phiéu tra 16i khong day da théng
tin hodc khéng d3m bao logic trong cac cau trd 16i. Téng hap s6 liéu
thuc hién véi su hé trg ctia Excel va chudn bi cho budc phan tich tiép
theo.

3.3. Phuong phdp héi quy da bién

(1) Dénh gia d6 tin cay cda thang do [10]: D6 tin cdy cta moi
thang do dugc danh gia thong qua hé sé Cronbach’s Alpha, trong
d6 Cronbach’s Alpha dugc tham chiéu nhu sau:

- Lén hon 0,9: thang do rat tot

-Tu 0,8 dén 0,9: thang do tot

-Tu 0,7 dén 0,8: thang do dugc chap nhan.

(2) M hinh héi quy da bién

Céac s6 liéu thu thap dugc tir cudce diéu tra khao sat sé dugc phan
tich véi su hé trg bang phan mén Ung dung solver/excel. Mé hinh
héi quy da bién:

Y=A X1+ AxXa+ ...+ AnXi2

Trong d6: Y chi su quan tdm, mong muén cla ngudi dan vé kich
ban cdi tao, xay dung lai chung cu cl; Xi dén Xi2 chi céc ndi dung
trong kich ban cai tao chung cu cii dugc téng hop qua dé an vé cai
tao chung cu ci tai Ha Néi.

4. KET QUA NGHIEN CUU

4.1. Két qua diéu tra khdo sdt

Sau qua trinh diéu tra khdo sat, nhém nghién ctiu thu dugc két
qua:

- Téng s6 phiéu phét ra: 129 phiéu.

- SO phiéu thu vé: 129 phiéu dat yéu cau.

S6 lugng phiéu thu vé da dam béo kich ¢& mau. Do tin cay cla
thang do dugc kiém tra thong qua hé sé Cronbach’s Alpha. Két qua
hé s6 Cronbach's Anlpha = 0,929 cho thay thang do dat gia tri rat
tot.

(1) Vé gidi tinh ctia ngudi tham gia khao sat

Théng ké vé gidi tinh clia d6i tugng khao sat duoc thé hién trong
hinh dudi day. Ty I& nam gidi va nit gi¢i tham gia khao sat c6 s6
lugng khéng chénh léch 16n, nam gidi chiém 51% va ni gidi chiém
49%.
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Hinh 1. Thong ké gidi tinh d6i tugng tham gia khdo sat
(2) Vé thdi gian sinh séng tai cac chung cu ca

NGHIEN COU KHDA HOC
Hinh 3 thé hién nai sinh s6ng clia d6i tuong tham gia khao sat
theo quan. Chiém ty 1& nhiéu nhat la ngudi sinh séng tai quan Déng
Da (29%). Tiép sau d6 la quan Hoan Kiém (19%) va quan Thanh Xuan
(14%). Quan Ba Binh, C4u Gidy, Hai Ba Trung, Hoang Mai c6 ty 1é kha
déu nhau.
48.84%
51.16% ]
Nam = Nir —I_I—I.I-I_‘

Chiém ty 1& nhiéu nhat la nhiing ngudi co thai gian sinh song tai
cac chung cu ci trén 7 ndm (50%). Nhiing ngudi sinh séng tur 5-7
nam chiém 27%. Nhiing ngudi sinh séng dudi 1 nam tai cac chung
cu ¢l chiém 10%. Théng tin nay cho thdy nhiing ngusi tham gia
khéo sat cé thai gian sinh s6ng lau dai tai cac chung cu cii va ho cé
su am hiéu nhat dinh vé van dé cai tao, xay dung lai chung cu ca.

Tfng I
Hinh 3. Thong ké vé noi sinh sdng clia ddi tugng tham gia khao sét
4.2. Phén tich su quan tdm ciia ngudi dédn vé kich ban cdi tao,
xdy dung lai chung cu cii tai Ha N6i
K&t qua phan tich, tuang quan bdng céng cu data analysis thé
hién tai Bang 2, Bang 3 va Bang 4.

s . Bdng 2: Regression Statistics
S0% Multiple R 0,969691556
fr. R Square 0,940301714
- Adjusted R Square 0,926142046
30% T
Standard Error 1,014725519
405 - Observations 129
o o 7% Bdng 3: ANOVA
_ Significanc
. i . . o oSS Ms F eF
durdi 1 n@m 1-3 nd@m 3-8 nar 57T nim trén 7 ndm
Regression 12 1897,529 158,1274 153,5713 3,3E-65
Hinh 2. Thdng ké thai gian sinh sdng tai cic chung cu cii ctia ddi tugng tham gia khdo sat Residual M7 1204711 1029668
(3) V& nai sinh s6ng clia d6i tugng tham gia khao sat ' '
Total 129 2018
Bdng 4: Coefficients
Standard Lower Upper
Coefficients Error t Stat P-value Lower 95% Upper 95% 95,0% 95,0%
Intercept 0,000 #N/A #N/A #N/A #N/A #N/A #N/A #N/A
X Variable 1 0,311 0,120973 2,57215 0,011358 0,07158 0,550743 0,07158 0,550743
X Variable 2 0,264 0,08485 3,106733 0,002374 0,095566 0,431649 0,095566 0,431649
X Variable 3 0,061 0,124135 0,491361 0,624092 -0,18485 0,306839 -0,18485 0,306839
X Variable 4 0,065 0,112333 0,581355 0,562119 -0,15716 0,287774 -0,15716 0,287774
X Variable 5 0,035 0,112607 0,314331 0,753829 -0,18762 0,258408 -0,18762 0,258408
X Variable 6 -0,195 0,132325 -1,47548 0,142769 -0,4573 0,066819 -0,4573 0,066819
X Variable 7 0,174 0,125809 1,380054 0,170201 -0,07553 0,422781 -0,07553 0,422781
X Variable 8 -0,040 0,12089 -0,32791 0,743566 -0,27906 0,199775 -0,27906 0,199775
X Variable 9 0,156 0,112863 1,378651 0,170633 -0,06792 0,379118 -0,06792 0,379118
X Variable 10 0,032 0,102596 0,311977 0,755613 -0,17118 0,235193 -0,17118 0,235193
X Variable 11 -0,056 0,107802 -0,52066 0,603585 -0,26962 0,157368 -0,26962 0,157368
X Variable 12 0,248 0,09816 2,522202 0,013006 0,053179 0,441982 0,053179 0,441982
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Bang 5: Xép hang cdc ndi dung kich ban cdi tao, xdy dung lai chung cu ca tai Ha N6i

Ma hiéu Cac ndi dung cai tao, xay dung lai chung cu cii DPiém sé | Xép hang
X1 Chi tiéu quy hoach st dung dat cho cac muc dich nha &, sinh hoat cong déng, ham dé xe, vin 0311 1
phong, thuong mai dich vy, trung tdm céng cong phudng,.... '
X2 Chi tiéu quy hoach kién truc, cdnh quan: Chiéu cao, mat dé xay dung, cay xanh, mat nuéc 0,264 2
Quy hoach va stta chita hé théng giao thong tao diéu kién thuan lgi cho di chuyén va van chuyén
X3 \ ] 0,061 8
hang héa
X4 Quy hoach, I3p dat hé thong théng tin lién lac vién théng 0,065 7
X5 Hoan thién hé théng cung cap dién 0,035 1
X6 Hoan thién hé théng cung cap nudc sach 0,195 4
X7 Quy hoach, [ap dat, hoan thién hé théng thoat nudc 0,174 5
X8 Xay dung mdi khu tap két rac 0,040 10
X9 Sta chiia, 13p dat b6 sung méi hé théng chiéu sang céng cong 0,156 6
X10 Lap dat hé thong phong chdy chita chay 0,032 12
X11 Hé sé dén bu khi thuc hién kich ban cai tao, xay dung lai chung cu ci 0,056 9
X12 Tién @6 thuc hién kich ban cai tao, xay dung lai chung cu cii 0,248 3

Tu két qué Bang 3 c6 thé thdy, ngudi dan c6 su quan tam tdi tat
ca cac ndi dung cai tao, xay dung lai chung cu c{, trong d6 su quan
tam 1én nhat cho céc ndi dung chi tiéu quy hoach st dung dat, chi
tiéu quy hoach kién tric canh quan va tién dé thuc hién kich ban cai
tao, xay dung lai chung cu ci véi diém sé 1an luot 14 0,311; 0,264 va
0,248. Tiép dén su quan tdm clia ngudi dan cho cac noi dung vé ha
tang ky thuat gobm: Hoan thién hé théng cung cdp nudc sach (0,195
diém); Quy hoach, Idp dat, hoan thién hé théng thoat nudéc (0,174);
Stia chira, 13p dat b sung méi hé théng chiéu sang céng cong
(0,156). 06/12 ndi dung con lai cé s6 diém kha déng déu véi mc ti
0,032 - 0,056 diém. K&t qua nay cho thay, cac nodi dung cai tao, xay
dung lai chung cu cii ghi nhén tai Quyét dinh s6 5289/QD-UBND [1]
van nhan dugc su quan tam ca ngudgi dan.

“Hé s6 dén bu khi thuc hién kich ban cdi tao, xdy dung lai chung cu
cd" 1a ndi dung dugc quan tam x€p hang tha 9. Phan anh ctia nguoi
dan cho rang day la ndi dung rat quan trong trong kich ban cai tao
chung cu ci. Tuy nhién, moi dy an hé s6 dén bu sé dugc xem xét
riéng. Trong hon 20 nam qua, UBND TP Ha Noéi d& ban hanh cac
chuong trinh, chinh sach @& thuc day cac du an cai tao, xay dung lai
chung cu ¢l nhung céc du an ludn gap tinh trang cham tién doé kéo
dai. Diéu nay anh hudng t6i tdm ly clla ngudi dan dang sinh séng tai
cac chung cu c. Ho mong muén hon bao gid hét, tién do thuc hién
kich ban cdi tao, xdy dung lai chung cu cii dugc luat héa trong cac
quy dinh.

Cai tao, xay dung lai chung cu cl la mot nhiém vu khé va lién
quan truc tiép dén cudc sdng ctia mot bd phan 16n dan cu Ha Noi
[11]. Cac dy &n cai tao, xay dung lai cadc chung cu ¢l mang tinh xa
héi cao va can c6 su hai hoa lgi ich cta co quan quan ly nha nudc,
chu dau tu va ngudi dan. Nam 2024, nhiéu quy dinh mdi lién quan
t6i cai tao, xay dung nha chung cu ¢6 hiéu lyc nhu Luat Nha & 2023
[5], Luat Thu d6 39/2024/QH15 [7], Nghi dinh 98/2024/ND-CP [6].
Cac quy dinh nay du kién sé tao ra dugc su dot pha va thu hat hon
cac chu dau tu tham gia cac dy an cdi tao chung cu cl. Theo dé
Quyét dinh s6 5289/QD-UBND [1] vé cac ndi dung kich ban cai tao,
xay dung lai chung cu cii trén dia ban TP Ha Néi, ciing can c6 su thay
déi trong thai gian téi d€ phu hgp hon cac cac quy dinh mai.

5. KET LUAN

Ha N6i la thanh ph6 cé nhiéu chung cu ¢l da xudng cap va hét nién
han st dung. Cac van dé tén tai clia cac chung cu ci da dugc nghién
cUu, d3t ra nhiém vu trién khai nhiéu ndm qua. Trong bai viét nay nhém
tac gia tim hiéu vé su quan tdm clia ngudi dan vé kich ban cai tao, xay
dung lai chung cu ci tai Ha Noi. K&t qua cho thdy, ngudi dan danh rat
nhiéu sy quan tam cho chi tiéu quy hoach st dung dat, chi tiéu quy
hoach kién tric canh quan va tién do6 thuc hién kich ban cai tao, xay
dung lai chung cu cl. Trong thai gian téi, cac quy dinh mdi lién quan téi
cai tao, xay dung lai chung cu ci c6 hiéu luc, Ha Néi can c6 nhiing diéu
chinh dé an cai tao, xay dung lai chung cu cti trén dia ban TP Ha Néi phu
hgp véi quy dinh mdi. Két qua nghién ctiu la tham khao hitu ich cho co
quan quan ly nha nudc trong qud trinh xem xét, phé duyét kich ban cai
tao chung cu cii dap ting mong mudn, nguyén vong clia ngudi dan.
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TGM TAT

Cach mang cong nghiép lan thir Hai da thic ddy qué trinh da thi haa
manh mé tai cac khu vure da thi trén toan the gidi, gia ting qua trinh
bign ddi khi hau. Nhiéu khai niém nghién ciru vé khé nang thich ing
cia khang gian da thi vai bién ddi khi hau da xut hien. Mat trong sd
da 1a cac quan diém chu ky thich ang, nd Iy gi&i qua trinh bign ddi
khéing gian ciia mat da thi trong quan hé treng téc vai céc hign
tirgng tu nhién theo céc chu ky. Nghign citu nay khéo sat lich sir
hinh thanh va phat trién khang gian ciia he thang da thi tai tinh Ninh
Thuan trong quan hé twong tac vai han va li, tir da ly gidi theo quan
diém chu ky thich img dé xac dinh dinh tinh kha nang thich ing cia
khong gian da thi tai thii diém nghién ciru va dé xac dinh rii ro
trong tuong lai, [am co si nghién ciu quy hoach. Co s dit ligu sir
dung trong nghién citu duge trich xuat tir He théng thang tin dia ly
(GIS) va cang nghé Vién tham (RS), 13 céc hé thang co st dit ligu
manh vé khang gian dia Iy. C4c phat hién chi ra réng, khang gian he
thing da thi tai tinh Ninh Thuan da phat trién qua ba chu ky thich
irng vai han va |, va hién dang trong giai doan thir hai cia cho ky
thir Ba.

Tir khda: Chu ky thich ¢ng; chuyén ddi khang gian da thi; han han va
lii lut.

ABSTRACT

The second industrial revolution has promoted strong urbanization
in urban areas around the warld, increasing the process of climate
change (CC). Many research concepts on the adaptability of urban
spaces to CC have emerged. One of them is the Adaptive Cycle,
which explains the process of spatial transformation of a city in
relation to natural phenomena according to cycles. This study
investigates the history of spatial formation and development of
the urban system in Ninh Thuan province in the interaction with
drought and floods, thereby interpreting from the perspective of
the Adaptive Cycle to determine the qualitative adaptation of urban
space at the time of study and to determine future risks, as a basis
for planning research. The databases used in the study are
extracted from Geographic Information Systems (GIS) and Remote
Sensing (RS) technology, which are strong geospatial database
systems. The findings indicate that the urban system space in Ninh
Thuan province has developed through three cycles of adaptation
to drought and floods, and is currently in the second phase of the
third cycle.

Keywords: Adaptative cycle; urban spatial transformation; drought

and flood.

1 GIGI THIEU CHUNG

Bién d6i khi hau (BDKH) la mét trong nhiing thach thic to 16n
cla nhan loai trong tuong lai. BDKH dan dén su thay déi nghiém
trong cac hé sinh thai tu nhién, nhu thay van, su dich chuyén ctia
céc loai, mé hinh di cu, bang tan, v.v. N6 lam cho céc hién tugng ty
nhién nhu han han, 10 lut, mua, séng nhiét, sat & dat, I8¢ xody, xam
nhap man, v.v., xay ra ngay cang thudng xuyén va khac nghiét [1].
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Nguyén nhan khi hau ngay cang bién déi mét phan béi qua trinh do
thi hoa nhanh chéng tai cac khu vuc d6 thi, nén nhiéu hoc gia da thay déi
cach nhin ctia minh vé su ton tai va phét trién cia mét thanh phd. Cu thé,
thanh phé dugc coi la mét phiic hgp sinh thai xa héi- sinh thai tu nhién
(SES-Social Ecological System). D6 la nai ma cac hé théng sinh thai xa hoi
(STXH) tén tai trong béi cdnh cac hé sinh thai tu nhién (STTN). Hai hé
théng nay dan xen va chia sé cing mét viing lanh thé khéng gian [2]. Tiép
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budc quan diém nay, nhiéu hoc gia da nghién cdu vé kha nang dé khéng
gian cac d6 thi phat trién thich ting véi cac hé STTN, dic biét 13 vdi cac hién
tugng thdi tiét. Qua trinh phat trién clia khéng gian cac do thi véi cac tac
dong dugc ly giai theo cac chu ky thich ting.

Quan diém nay duoc st dung dé khdo sat qua trinh phét trién
khéng gian hé thong d6 thi trong quan hé tuong tac véi han va 1G tai
tinh Ninh Thuan, Viét Nam tu thai diém hinh thanh dén nay. Co s& dit
liéu khéng gian trong giai doan hinh thanh dugc tra cdu tur hé théng
ban do gidy, trong qua trinh phat trién dugc trich xudt tir Hé théng
théng tin dia ly (GIS- Geographic Information System) va Vién tham (RS-
Remote Sensing). H& théng co s& dit liéu nay sir dung dé xay dung ban
do bién déi khong gian hé théng dé thi tinh Ninh Thuan theo thai gian.

Nhing phat hién tir két qua khao sat qua trinh bién d&i khéng
gian hé théng dé thi véi han va 10 trén dia ban duoc dién giai theo
céac chu ky bién d8i thich ung. Day la két qua danh gia dinh tinh kha
nang thich ing cda khéng gian hé théng dé thi tai thdi diém nghién
clu, gitp xac dinh rdi ro, 1am co s& 1ap quy hoach phét trién khéng
gian thich Uing trong tuong lai.

N6i dung nghién ctiu dugc trinh bay trong nam phan sau: (i) Gigi
thiéu chung, (ii) Cac khai niém lién quan, (iii) Phuong phap nghién
ctiy, (iv) BSi canh va két qua nghién cuu, (v) Két luan.

2 CAC KHAINIEM LIEN QUAN

2.1 Céac quan diém thich ung cta khéng gian dé thi

Cac quan diém thich tng cla tu nhién

e Khd ndng thich ting

Kha nang thich Uing (adaptation) la khd nang ing phé véi nhiing
thay d6i bén ngoai clia mot thuc thé séng dé tén tai va phat trién [3].

o Chu ky thich ing

Chu ky thich Ung (adaptive cycle) la mét qua trinh Ung pho véi
nhing tac déng tir bén ngoai cia mdt hé STTN dé ton tai va phat
trién. Chu ky thich (g trai qua bén giai doan (r) Hinh thanh va phat
trién, (K) Tich luy va bao toan, (Q) Sup dé, (a) Tai cdu chic [4][51[6].

e Quy ludt thich iing

Quy luat thich tng (panarchy) dugc mé rong ti quan diém chu
ky thich ng, |a su tuang tac cia mot hé théng véi hé théng & cap
cao hon va thap han theo chu ky thich (ng. Ching anh huéng hoac
bi anh hudng 1an nhau [7][8].

Nhiing anh huédng qua lai cta cac cap do hé thong xuat phat tu
viéc t6c d6 bién déi khac nhau tai cac cdp dé nhung lai tim cach
kiém sodt 1an nhau. Anh hudng tir dudi 1én 1a khi cac yéu t6 bién
thién nhanh cda hé théng cap dudi hinh thanh, tich luy, ap dao va
vugt Ién kiém soét cac yéu té bién thién cham & hé théng cap trén.
Khi d6, hé théng cdp trén sé bi chi phdi va c6 thé bj thay ddi tién
trinh va cdu tric. Hudng kiém soat nay gay ra bién déi tiéu cuc cho
hé théng cép trén, néu né dang trong giai doan (K) tich luy va bao
toan, nén rat kho thich ting. Anh hudng tir trén xuéng 1a khi mot hé
théng budc vao giai doan (Q) sup d6, né sé thita hudng moi thi ctia
hé théng cap trén dé (r) tai cau trac.

Cac quan diém thich (ng cta tu nhién xuat phat tir khoa hoc
sinh thai va da dugc nghién ctu va dp dung nhiéu vao linh vuc quy
hoach va quan tri do thi.

Cac quan diém thich tng cta khéng gian dé thi

e Khéng gian dé thi

'Khéng gian dé thi' bao gdém hai thanh phan: tu nhién va nhan
tao. M6i thanh phan dugc tach thanh cac 16p khac nhau. Cac lop tu
nhién bao gém nudc, tham thuc vat, dat can cbi, v.v., va cac I6p nhan
tao bao gébm dudng giao thong, cdng trinh, v.v. [9].

Kha nang thcihs tng ctia khong gian d6 thi dugc Pelling (2011)
nhan dinh la két qua cda qua trinh bién déi 03 giai doan, bao gébm
1/ Dan hoi, 2/ Qué dd, 3/ Chuyén déi [10].

e Kha ndng thich tng cta khéng gian hé théng do thi.

Kha nang thich tng ctia khéng gian néi chung la két qua cua
qua trinh bién déi khéng gian, dugc Nystrom nghién cliu va nhan
dinh la kha nang tng pho cta khong gian véi nhiing tac dong tu
bén ngoai, trdnh cham dén mot ngudng cé thé lam sup dé nhiing
cap khéng gian cao hon [11].

Cu thé, kha nang thich (ing cia khéng gian phu thudc vao qua
trinh bién ddi bén trong va bén ngoai cda né. Nhiing yéu t6 c6t 16i
clia qua trinh bién ddi bén trong la viéc sdp xép va té chuc cac thanh
phan khoéng gian trong quan hé tuong tac 1an nhau, théng qua cac
bién s6 khéng gian nhu quy mé, tinh chat va hinh thé. Nhing yéu
t6 ¢t 16i clia qua trinh bién ddi bén ngoai gém béi canh, két ndi, va
nhiing dong luc (su phan hoi, hé trg ti cac cap khac vao khéng gian
nghién cutu) [12].

o Chu ky thich tng cta khéng gian hé théng do thi

Chu ky thich tng cta khéng gian tuang Ung véi qua trinh bién
déi 03 giai doan do Pelling (2011) nhan dinh [10] va chu ky thich (ing
04 giai doan ctia Hollings (1973) dé xuat. [13]

That vay, qua trinh bién d8i khéng gian cling la mét qua trinh
tng pho véi nhiing tac déng tir bén ngoai dé ton tai va phat trién.
Kha ndng ting phé véi tac dong bén ngoai phu thudc vao cach thic
ma khong gian dugc cau trac tir giai doan hinh thanh (r). Cac nghién
cliu ctia Aks6zen, M. H. va Pei-wen Lu da chiing minh qua trinh bién
dé&i khong gian trong hai giai doan dau (r) va (K) cGa chu ky sé 6n
dinh trong mot khoadng thai gian nhat dinh. Nhiing thay déi & vai
muc d6 khong nhat thiét phai chuyén sang mét chu ky mai. Su ton
tai dong thai hai giai doan (r) phat trién va (K) bdo toan sé gia ting
hiéu qua thich ung ctia khong gian [14] [15].

e Quy ludt thich ing ctia khéng gian hé théng do thi

Quy luat thich Uing ctia khéng gian véi nhiing tac déng ti bén
ngoai la su tuong tac giGa khong gian (hé théng cdp dudgi) véi
nhiing tac déng cla co ché van hanh cla hé théng bén ngoai. Cac
yéu té tdc dong clia hé thdng bén ngoai co thé tir ty nhién va tirxa
hoi. Theo Pelling, tac dong tur tu nhién dén qué trinh chuyén déi
khéng gian la cham, lau dai va hau nhu khéng thé cdm nhan nén
kho tiép can dugc sé liéu chinh xac. Vi vay, quy luat thich ng cta
khéng gian vdi cac yéu té tac dong tu nhién cliing c6 thé xem xét va
nghién ctu trén cac tac déng tir co ché - chinh sach xa héi c6 anh
hudng dén tac dong cla tu nhién [16]. Cu thé la quy luat c6 thé &p
dung vao méi quan hé gitta qua trinh chuyén déi khéng gian (yéu
t6 bién thién nhanh, anh hudng nho) va hé théng co ché - chinh
sach lién quan dén quy hoach khéng gian (yéu t6 bién thién cham,
anh hudng I6n).

2.2Hanvali

Han hén la két qua clia cac nguyén nhan ty nhién va xa hoi. Dau
tién bao gom khi tugng va thay van. Thi hai bao gém cac yéu té
néng nghiép va kinh té xa héi. [17]

LG lut la két qua cha cac nguyén nhan ty nhién va xa hoi. Ching
bao gém cac nguyén nhan ty nhién nhu 1 lut séng, 1 quét va la lut
mua va cac nguyén nhan dé thi nhu thay déi cdnh quan va st dung
dat.[18]

Chu ky thich ting véi han va |0 cia khéng gian hé théng do thi
tinh Ninh Thuan dugc danh gia dua trén khao sat qua trinh bién déi
khong gian hé thong d6 thi va nhiing co ché - chinh sach cta tinh
trong nhiing né luc d€ phat trién khéng gian thich tng véi tu nhién
noi chung va véi han, 14 noi riéng.

3 PHUONG PHAP LUAN VA PHUONG PHAP NGHIEN CUU

Dir liéu ctia déi tugng nghién ciu va déi tugng tac dong dugc
thu thap tir nhimng nguén thong tin nhu Trung tam nghién ctu van
hod Cham, Web of Science, Research Gate, S& Xay dung va Cuc
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Thong ké tinh Ninh Thuan, vv.

Co sé di liéu khong gian cla d6i tugng nghién cu dé xay dung
ban d6 bién d6i khong gian hé théng d6 thi theo thdi gian bao gém
bén 16p chinh nhu nudc, thuc vat, khéng gian dat trong va dat xay
dung, tach biét tir ban d6 LULC (Land Uses and Land Covers), dugc
trich xuat tir hinh &nh RS. Trong nghién ctu nay, nhom tac gia da s
dung hinh anh vé tinh Landsat da phé&, nhu dugc liét ké trong Bang
1. Nhiing hinh anh nay da dugc chuan bi can than va dang ky véi

phép chiéu Mercator ngang phd quat, ving 49N, WGS84 Datum va
vaGi lugi khong gian cé do phan gidi 30 mét. D€ dam bao tinh nhat
quan, ngay clia cac hinh anh Landsat da dugc chon giébng nhau
trong mua thuc vat. Phuong phap ctia nhém nghién ctiu bao gém
cac budc nhu tién x{t ly hinh anh, thiét ké sa dé phan loai, phan loai
hinh anh, danh gia d6 chinh xac va phan tich cac thay déi LULC. Quy
trinh nghiém ngat ddm bao do6 tin cdy va tinh hop |1é cta co s dir
liéu ctia nghién ctu [19].

Bang 1: Dic diém chi tiét clia anh vé tinh Landsat dugc st dung trong nghién ciu

Path/row Acq. date Dataset Producer Attribute Type

123052 26/03/1988 ™ USGS Ortho, GLS2000 Geotiff
123052 29/03/2005 ™ USGS Ortho, GLS2000 Geotiff
123052 11/04/2020 OLI-TIRS USGS Ortho, GLS2000 Geotiff

Co s6 dir liéu clia cac doi tugng tac dong ti ty nhién han va la
dugc thu thap va téng hgp tir nhiing tai liéu gidy thu thap & cac co
quan chinh quyén tinh va cac co quan nghién ctu khi tugng, thuy
van, vv. D{t liéu vé nhiing tac déng tur xa hoi nhu viéc xay dap, kénh
dan thuy nhap dién, xay hé chua, vv. dugc thu thap tur nhiing bao
cdo du an hodc cong tac trién khai tir chinh quyén tinh, Cac co s& dir
lieu vé yéu t6 tac dong nay nay dugc st dung dé xéac dinh cac thoi
diém nghién cdu

4 BOI CANH VA KET QUA NGHIEN CUU

4.1 Bdi canh nghién ciru

BGi canh tu nhién

Tinh Ninh Thuan c6 toa dé 11°18'14" dén 12°09'15" vi dé Bac,
108°09'08" dén 109°14'25" kinh dé Déng, & Nam Trung Bo Viét Nam.
Cac yéu t6 ty nhién anh hudng dén co ché van hanh cta han va la

(Source: USGC)
bao gém dia hinh, dé déc, khi tuong, lugng mua, thuy van, vv.
Nh{ing s6 liéu co ban cla cac yéu té trén nhu sau:

e Dija hinh va dé déc:

bia phan tinh bao quanh bai cac ngon nui, cao téi hon 1.000
mét (Hinh 1a). Dia hinh véi > 20% & d6i va < 5% & trung tam.

o Khituong:

Thai tiét kho (75-77%) va néng (26-27°C). Gidé manh (2,3-5 m/s),
manh nhat 25m/s) véi t8c do béc hai cao. Ba ti€u vung khi hau trai
dai tir viing nui ra b& bién 13 I/ Luong mua 1.000 - 1.700 mm/nam, 11/
Han han véi lugng mua tur 750 - 1.200 mm/nam, lll/ Han han nghiém
trong nhat vai lugng mua khoang 500 - 700 mm/nam. (Hinh 1b).

e Thay vdn:

Cac luu vyc song o dién tich 3.092 km?, bao gém 46 séng, dong
chinh va bén tang chira nudc chinh, trong dé luu vuc séng Dinh cé
dién tich 3.000 km?2. Cac khu vuc khac 1a 92 km? (Hinh 1c¢). [20]-[22]
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Hinh 1. BGi cnh ty nhién tai luu vuc cac song tinh Ninh Thudn (Ngudn: USGS)
Bdi canh hinh thanh va phat trién hé théng db thi tinh Ninh Thudn

Céc khu vuc db thi trén dia ban tinh Ninh Thudn hién nay dugc
hinh thanh bai hai dan toc chinh 1a toc Cham (& dong bang) va téc
Raglai (& mién nui) [23].

Ngudi Cham dinh cu tai viing dong bang, sinh ké dua vao nong
nghiép, nén ho la nhiing chuyén gia vé thuy loi. Do dinh cu tai viing
déng bang nén thuan tién dé€ mé rong pham vi nén phat trién ngay

94| XAYDUNG 12.2024 | ISSN 2734-9888

cang I6n manh, tr& thanh TP Phan Rang-Thap Cham ngay nay.
Ngudi Raglai dinh cu tai vung nui cao, hoat déng néng nghiép va
san ban, manh vé riing va lam nghiép. Do dia hinh khéng mdy thuan
tién nén phat trién cham, la cac diém doé thi nhu Tan Son, Lom Son
hién nay. Ca hai toc déu dinh cu gan nguén nudc, biét tan dung
nhiing lgi thé tu nhién dé phat trién. [23] (Hinh 2).
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a) Thutc trang khdng gian ddt xdy dung b) Thutc trang hé théng cdc dd thi

Hinh 2. Cac khu vuc d6 thi hién nay thudc tinh Ninh Thudn (Ngudn: S¢ Xdy dung tinh
Ninh Thudn)

Theo dong lich si, cac diém dan cu mai xudt xuat hién ngay
cang nhiéu trén dia ban tinh. Ching tao nén mét mang ludi dan cu
d6 thi va ndbng thén mai, dugc quan ly theo co ché - chinh sach khac
nhau tai tiing thai ky. Cu thé, thai ky Phap chiém dong, Toan quyén
Dong Duong da quyét dinh TP Phan Rang trd thanh tha pha cta
tinh. La dong luc phat trién khéng gian hé théng d6 thi dau tién cho

tinh. Thai ch6ng My, chinh quyén dau tu xay dung san bay Thanh
Son dé lam c&n cl quan sy, 1a déng luc tiép theo dé phat trién khong
gian d6 thj phia Bac ctia TP Phan Rang- Thap Cham.

Nhiing minh chiing c6 anh hudng dén sy phat trién gém Quyét
dinh thanh Iap Tinh Ninh Thuan, gém 03 quén va 22 xa (Nghj dinh
s6 143/BNV/NC/ND cuia Bé trudng Bé Noi vu Viét Nam Cong hoa ky
ngay 03/05/1957); Cac don vi hanh chinh tinh Ninh Thuédn 4n dinh
lai, gébm 03 quan va 24 xa (Nghi dinh s6 46/BNV/NC/ND cta Bo
trudng Bo Noi vu Viét Nam Cong hoa, ngay 24/02/1958), vv. Sau
ngay dat nudc dugc gidi phéng, Ninh Thuan tré thanh mét trong 44
tinh, thanh phé truc thudc Trung uang. Cu thé, ndm 1976, Ninh
Thuéan hgp nhat véi cac tinh Binh Thuan va Binh Tuy thanh tinh
Thuan Hai (Nghi dinh vé viéc gidi thé khu, hgp nhat tinh & mién Nam
Viét Nam ctia Chinh pht Cach mang lam thoi Cong hda mién Nam).
Ngay 26/12/1991, tinh Thuan Hai dugc chia thanh 02 tinh la: tinh
Ninh Thudn va tinh Binh Thuan (Nghi quyét Qudéc Héi khoa VI, Ky
hap thd X).

bac biét, sau chinh sdch ma clra vao nam 1986, moét lan séng do
thi hoa dién ra manh mé trén khap dia ban tinh. Qua trinh nay da
lam bién d8i ro rét khéng gian hé théng dé thi so véi cac thai ky
trudc (Hinh 3).
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Hinh 3. Qua trinh bién d6i khong gian hé thdng do thi trén luu vuc cac sdng, tinh Ninh Thudn (1988- 2005-2020) (Ngudn: Cuc Khdo sdt Bia Iy Hoa Ky- USGS)
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a) Vitri cdc con ddp dé dan thuy nhdp b) Vi tri mang ludi hé chia nudc ngot
dién déthich tng vdi han va li @€ thich ting vdi han va lii
Hinh 4. Cac yéu t6 xa hoi tac dong dén co ché van hanh ctia thuy van dé phét trién khong
gian hé thong do thi tai tinh Ninh Thudn thich (ng véi han va li
Theo cac quan diém thich (ing, dac biét 1a cac chu ky bién d8i

clia cac hé thong dién ra theo quy luat thich ng, thi qua trinh bién
déi khéng gian clia hé thdng d6 thi tinh Ninh Thuan da khao sat va
dugc trinh bay & trén chiu anh hudng bdi cac yéu t6 xa héi tac déng
dén co ché van hanh clia han va [i. Mot trong nhiing yéu t6 xa hoi
dau tién tdc dong dén tu nhién dé phat trién khang gian thich tng
v&i han han phai ké dén viéc hai dap I16n trén séng Dinh 1a Nha Trinh,
Lam C&m dugc vua P6 Klong Girai cho xay dung (1151-1205) dé dan
thuy nhap dién cho vuing dat khé han bac nhat Viét Nam. [24] (Hinh
4-a).

Nhimng yéu t6 tac dong la hé théng kénh Bac va kénh Nam. Hé
thong kénh Bac tudi tiéu cho cac canh dong & thén Luang Tri, viing
Thanh Son, Thanh Hai, hé théng kénh con dé vé tan vung ngudi
Cham & xa Xuan Hai, huyén Ninh Hai. Hé théng kénh Nam tudi cho
cac canh dong & Phudc Thuan, Phudc Hau, Phudc Thai. Day la hé
th6ng cung cdp nudc tusi cho ndng nghiép quan trong nhat clia
ngudi Chdm con duy tri va ap dung & viung goi la vua lda quan trong
ctia tinh Ninh Thuan. (Hinh 4-a).

Gan day nhat la hé théng hé chia dugc xay dung ngay cang
nhiéu trén khap dia ban tinh (Hinh 4-b). Hé théng hé nay da phan
dugc xay dung trén cac vung nui cao, nham trit nudc vao mua mua
va cap nudc vao mua khé. La mét trong nhiing cach thic dé phat
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trién khéng gian cho cac dé thi thich ting véi han va IG.

4.2 Két qua nghién cuu

Két qua nghién ctiu cho thdy qua trinh hinh thanh va bién déi
khong gian hé théng d6 thi tinh Ninh Thuan trong quan hé tuong
tac véi ca ché - chinh sach xa hoi lién quan dén han va I bién déi
theo chu ky khac nhau trong tiing giai doan lich str dé thich ting.

Cacyéu td tac dong lam thay d6i cac chu ky thich tng ctia khong
gian hé thong dé thi

K&t qua nghién ctu chi ra rang khéng gian hé théng dé thi trén
dia ban tinh NinhThuan da trai qua ba chu ky bién dgi dé thich (ing
vGi han va 1. Qua trinh bién d&i clia ca 2 doi tugng nay cho thay rd
su phat trién theo quy luat thich (ing ctia chdng.

D6 la khi cac khéng gian hé théng dé thi (hé théng cap dudi) va
ca ché chinh sach lién quan dén han va |G (hé théng cap trén) phat
trién cham va 6n hoa, tuang Ung vai 2 giai doan dau cta chu ky (r-
Hinh thanh va phat trién, K- Tich luy va bao toan), thi kha nang thich
ung ctia khong gian hé théng d6 thi véi han va 1 cao. Nhung khi
khéng gian cac d6 thj phat trién véi t6¢c do nhanh va kho kiém soat
han, khéng gian tréng gidm (Q- Sup d6), thi ching gay ra su hén
loan va tac dong lén co ché chinh sach, budc chinh quyén phai thay
déi dé (a) Tai cau trdc va budc sang giai doan mdi (r- Hinh thanh va
phét trién) clia chu ky méi.

Chu ky thich tng véi han va IG ctia khéng gian hé théng dé thi

Quan diém triu tugng vé chu ky thich tng cia mot hé théng vai
céc tac dong tu bén ngoai dugc dp dung vao qua trinh bién ddi
khong gian hé théng d6 thi tinh Ninh Thuan thich tng vai han va la.
(Sado 1).

Trong d6, nhu cau - hay néi ding han 13 doi hoi ti sy phat trién
manh mé&, nhanh chéng va cé phan hén loan cla khéng gian hé
théng dé thi (cap dudi) gay ap luc 1én co ché - chinh séch (cap trén)
va budc chinh quyén phai thay d6i dé tac dong lam khong gian bién
d6i va thich ing hon véi han va li

o Chu ky thu nhdt

Chu ky thar nhat (thai ky hinh thanh) bat dau khi cac cong déng

r -

Hé thong do thi trén luu vue cac

song Ninh Thuin
A

B
c
D TP. Phan Rang- Thap Cham
< 4
[ »
£ : »
F {
-
G
H
I I II IV v VI VII
Cong dong ngudi Raglai va Cham 1205: Biap Nha Trinh, Lam Cam

hinh thanh va phat trién thich img véi
tir nhién
= Thich temg cao vai STHL

1651: Pdp Maren
N/AC: Cac gieng co duge XD

ctr quan sir thiMy.

1980: Hoang mac hoa bat dau
1982-1983, 1992-1993: han ning
Lii lut: 5.2 lin/ nim

= Thich ieng cao vdéi STHL

1867: PR-TC thu phu thin Phép, cin

ban dia ngudi Chdm va ngudi Raglai dinh cu. Trong chu ky nay cac
céng déng phat trién cham, nho 1&, 6n hoa nén céac hoat déng cda
hé STXH khong tac dong tiéu cuc dén hé STTN. Két qua la khong
gian hé théng d6 thi va dan cu toan tinh, trong d6 c6 ca TP Phan
Rang-Thap Cham hién nay, phat trién hoan toan thich Ung véi ty
nhién va véi han va Q.

o Chu ky th hai

Chu ky thi hai (thsi ky phat trién giai doan thi nhat) bat dau khi
céc cong déng ban dia luc bay gid khai hoang dé dinh cu, xay dap
dao kénh dé dan thuy nhap dién phuc vu cho cac hoat déng tréng
trot va chan nuéi. Nhiing bién déi nay xuat phat tir su phat trién dan
s, lam phat sinh cac nhu cau khac nhu khéng gian hoat déng, nudc
va luong thuc, vv.

K&t qua la vao thé ky thir 13, cac dap Nha Trinh, Lam Cam, Maren
va hé thong kénh tudi va kénh tiéu da dugc xay dung trén pham vi
Iuu vuc cac song. Hé thong kénh thuy Igi dugc xay dung xudt phat
tf nhu cu, nhung sau d6 tr& thanh déng luc phat trién. Su phat
trién lai ti€p tuc kéo theo nhiing nhu ciu khéc. Tuy nhién t6c d6
phét trién & chu ky nay con cham, khéng gian dat xay dung cac doé
thi chiém ti & rat thap, phan tan va mat dé thua, con khong gian
mat nudc va cdy xanh chiém ti |é rat cao, nén c6 nhiéu khong gian
du phong d@é linh hoat chuyén d6i chiic nang khi han 10 xay ra. Vi
vay da phan cac d6 thi van phat trién kha an toan vdéi tac dong cla
thién tai, trong d6 c6 han va li. Theo qua trinh bién déi do, khéng
gian hé théng dé thi dugc nhin nhan con trong giai doan (r) hinh
thanh va phat trién cta chu ky tha hai, CTKG hé théng d6 thi tinh
Ninh Thuan van thich ting cao véi han va la.

e Chuky thu ba

Chu ky tha ba (thai ky phat trién giai doan hai) bt dau khi lan
so6ng do thi hoa dién ra manh mé tai tinh Ninh Thudn ti nhirmg nam
1990 (sau thai ky ma clta ndm 1986). Hang loat hé chita dugc xay
dung trén vung ndi cao d€ giai quyét van dé thi€u nudc san xuat va
sinh hoat cho hé théng cac d6 thi va dan cu néng thén dudgi viing
déng bang trén dia ban tinh.

Céc chu ky thich img cua ca_"iu trie khong gian hé thong do thi
bat dau bien doi theo thoi gian tir 1205 dén 2020

Cic yéu 1o tac dgng cot 1oi:

* Bién sb nhanh: chuyén doi SDD
* Bién 50 chim: quy dinh, chinh
sich pht trién

> KV Dim Nai

» KV ven song Dinh

200 Hé chira: 10 ho Xiy mai
Rui ro thich ong:

M 1990: DTH bit diu,cac tuyen giao
thong chinh, 04 ho chira XD (90-05)

1990: Rimg dirére dam Nai bj tan pha * Coche thuy vin
2016- 2020: han ning trong 15 nim » Kiem sodt phit trien
Lii lut: 5.2 lin/ nim. * Canh quan mrdc
2010: La Iyt ning nhat * Han va i gia ting
2015: chien dich trong nimg (45%)

2012-2015: Cac d6 dn QHV,
QHCXDBT, Ke hoach img pho
BDEIH duge duyét, 8 da XD (6-11)
= Thicl img giam diin .\'m’iug frung
binth, vai ki viee Iﬁf’}p vii STHL

So d6 1 Cac chu ky thich tng cta khéng gian hé théng d6 thi tinh Ninh Thuan (1025-2020)
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Qua trinh d6 thi hoa lam bung né dan sé toan tinh, mé& rong
pham vi khéng gian cac d6 thi la diéu tat yéu. Tuy nhién, téc d6 phat
trién d6 thi trén cap vung van kha cham & chu ky nay, khéng gian
dat xay dung cac d6 thi chiém ti lé thap, phan tan va mat do thua,
mat nudc va cay xanh chiém ti 1& kha cao, nén van da khéng gian dy
phong dé linh hoat chuyén d8i chiic nang khi han 10 xay ra. Bén canh
d6, mot bién déi khong gian khac anh hudng kha 16n dén khong
gian hé thong dé thi la viéc quy hoach va xay dung hé théng hé
chua trén dia ban tinh. Hé théng hé chia nay da lam thay déi thudc
tinh khong gian ctia hé théng do thj cling nhu toan bé luu vuc cac
s6ng. Ca hai bién déi trén mac du la bién d&i 16n, nhung van kha
tuong thich véi cac hé STTN. Cu thé 1a pham vi khéng gian mé& rong
cla cac d6 thi van nam trong vung an toan déi véi qua trinh bién
d6i chia cac hé STTN, con hé théng hé chira toan tinh mac du cé su
chuyén d8i chic nang khéng gian 16n nhung ciing khéng anh
huéng nhiéu dén cac hé STTN. Vi vay, bién déi khong gian hé théng
d6 thi van chua budc ra khdi giai doan (r) hinh thanh va phat trién
ctia chu ky thi hai, CTKG hé théng db thi tinh Ninh Thuan van thich
Ung véi han va la.

Tom lai, qud trinh hinh hanh va bién d&i khéng gian hé théng
dé thi tinh Ninh Thuan dén thai diém nghién cu (2020) da trai qua
03 chu ky d@é thich tng véi han va lQ.

5 KET LUAN

Cac khu vuc dé thi trén khap thé gidi déu phat trién manh mé
sau cudc cach mang cong nghiép 1an tha Hai. Viéc phat trién va mé
rong pham vi khéng gian céc khu vuc d6 thi néi chung tadc déng tiéu
cuc dén cac hé STTN, lam gia tdng qua trinh BDKH.

Hé théng céc d6 thi tai tinh Ninh Thuan cling phét trién theo
tién trinh tuong tu. Qua trinh hinh thanh va phat trién khéng gian
hé théng d6 thi tinh Ninh Thuan tinh dén thoi diém nghién cdu
(2020) da trai qua 03 chu ky dé thich ting véi han va IG. Cac chu ky
dugc bat dau tuong Ung véi nhiing thay déi vé khong gian va chinh
sach. Theo qua trinh lich st, cac chu ky bién d8i ctia khéng gian hé
théng d6 thi ngay cang lng dung nhiéu céng nghé va ky thuat
trong quan hé tuong tac véi ty nhién. Chinh vi vay Kha nang thich
Ung ctia khdng gian hé théng d6 thi han va |G giam dan.

Mac du day la nhiing két qua danh gia dinh tinh kha nang thich
Ung cda khéng gian hé théng d6 thi véi han va 1G, dua trén nhing
khao sat hién tuong vé qua trinh bién déi ciia khéng gian tai thoi
diém nghién cdu. Tuy nhién, két qua 1a moét nén tang chac chan giup
xac dinh dugc rui ro bién déi khong gian trong tuang lai, tir d6 dé
xuat dugc gidi phap t6 chiic khéng gian hé théng dé thi thich tng
hon véi han va [0 cho tinh Ninh Thuan va cac khu vuc c6 béi canh tu
nhién tuong tu.

L&i cdm on

Nhém tac gia xin chan thanh cdm on Trudng Pai hoc Bach khoa,
PHQG-HCM da hé trg cho nghién ctu nay.
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TOM TAT

San panel bé tiing cdt thép ba lap vi lap giira tir vat ligu dan nhigt thap
valdp ngoai lam tir vét ligu bé toing chiu lyc dang dan tré thanh ket céu
trign vong str dung lam k&t céu bao che trong céng trinh xay dung. Sur
|am viéc clia két céu bé ting cét thép ba lap sir dung c4c loai bé tang
khéc loai duti tac dung ciia tai trong bi anh nhigu tir cAc lap vt ligu
khac loi va cdt thép st dung. Trong bai bao nay, nham tac gia nghign
ciru vé sy anh hutmg ciia ty |8 méa dun dan hii giita hai lap bé ting
khac loai chia lap trong, Iap ngoai va ham lugng oot thép sir dung deén
kha nding khéng nirt ciia ket céu san panel bé tong cét thép ba lap dudi
tc dung cia tai trong. Phuong phéap nghién citu duge sirdung bang
viec quy ddi tiét dien ngang ciia ket cau nhiéu lap vat liéu vé mat loai
vat liu ddng nhét trén co st ty 18 ma dun dan hai gitta céc lap vat ligu,
va sirdung phurong phép va cng thire duge trinh by trong tigu chudn
Viet Nam 2574-2018. K&t qué nghién ciu chi ra ring: ty 18 ma dun dan
hili ciia bé taing lap trong, lap ngoai va ham luong cét thep st dung
trong san panel ba lap anh hwrdng lén dén kha nang khang nt va da
viing clia ket céu nay dui tac dung cia i trong. Khi t |2 mé dun dan
hdli bé thing gita lap trong va lép ngoai ciia ket céu san cang tang thi
kha ning khang niit cia san cang tang, da viing cia san nhigu lap cang
giam. Trong san panel ba lap dugc khao sét, su thay ddi ty 18 ma dun
dan hdi giira bé toing nhe & lép trong va bé ting chiu e & lép ngoai
|am thay ddi khé néing khang nirt cia san nhigu hon &nh hutng ciia s
thay ddi ham lugng cdt thép trong san. Ket qua nghién citu gidp céc
nha thigt ke ket cau san panel ba lap lra chon duge céc tham si hop
Iy va phir hop vari yéu céu khang nitt cho san.

Tir khéa: Ket céu bé tong cét thép nhiéu lap; be tong nhe; bé ting
dan nhigt thap: bé tong xdp.
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ABSTRACT

Three-layer reinforced concrete panel slabs with a middle layer made of low
thermal conductivity materials and outer layers made of load-bearing concrete
materials are gradually becoming a promising structure for use as enclosure
systems in construction projects. The behavior of the three-layer reinforced
concrete structure using different types of concrete under the influence of loads
is significantly affected by the interaction between the different material layers
and the reinforcement used. I this paper, the authors investigate the effect of the
elastic modulus ratio between the two different types of concrete in the inner and
outer layers, as well as the steel reinforcement content, on the cracking
resistance of the three-layer reinforced concrete panel slab under load. The
research method involves converting the cross-sectional area of the multilayer
material structure into a homogeneous material based on the elastic modulus
ratio between the material layers and applying the methods and formulas outlined
in the Vietnamese Standard 0a74-2018. The research results show that: the
elastic modulus ratio of the concrete in the inner and outer layers, and the steel
reinforcement content used in the three-layer panel slab, significantly affect the
cracking resistance and deflection of the structure under load. As the elastic
modulus ratio between the inner and outer concrete layers increases, the
cracking resistance of the slab improves, and the deflection of the multilayer slab
decreases. In the three-layer panel slab investigated, the change in the elastic
modulus ratio between the lightweight concrete in the inner layer and the load-
bearing concrete in the outer layer has a greater impact on the cracking
resistance of the slab than the change in the steel reinforcement content. The
research results help designers of three-layer panel slabs select appropriate
parameters that meet the cracking resistance requirements for the slab.
Keywords: Multi-layer reinforced concrete structures; lightweight concrete; low
thermal conductivity concrete polystyrene concrete.
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1. GIGI THIEU CHUNG

Ngay nay, su bién d6i khi hau va néng Ién toan ciu dang dit ra
nhiém vu cho su phét trién khoa hoc cong nghé dé con ngudi c6 thé
thich ing véi yéu cau nay. Mét trong nhiing huéng phét trién cta
céac két cau xay dung dap Ung yéu cau vé giam nhiét lugng truyén
tir bén ngoai tda nha vao bén trong cac tda nha la sir dung két cau
bao che bé téng cét thép ba 16p 6 I6p gilra tir vat liéu bé tdng dan
nhiét thap, I6p ngoai st dung bé téng chiu luc. Loai két cau nay
dang dugc phat trién va sir dung ngay cang réng dai trong céng
trinh dan dung, cong trinh cong nghiép va cac cong trinh cong
cong,....[1-4].

Hinh 1. Tdm panel san ba I6p bé tong c6t thép ¢4 I6p gitia st dung bé tong nhe dan
nhiét thap

K&t ciu bé tong cbt thép ba I6p cb I16p gilra tur vat liéu bé tong
dan nhiét thap nhu bé tong x6p, bé téng bot,...vdi chiéu day phu
thudc vao yéu cau cach nhiét ctia két cdu bao che. Lop ngoai clia két
cau ba l6p st dung bé tong c6 kha nang chiu luc nhu bé téng nang,
bé tong keramzit,... [4], [5] & [6] v&i chiéu day clia I6p bé tdng ngoai
thudng khéng nhé hon 40mm dé dap ting yéu ciu vé cau tao bao
vé c6t thép va cac yéu cau vé chiu luc [6], [7], [8]. Su lam viéc chia két
cau nhiéu 16p vdi viéc két hgp céac vat liéu khac loai dudi tac dung
clia tai trong, doi hdi su phét trién nghién ctu ly thuyét tinh toan
cho loai két cau nay.

Trén thé gidi va Viét Nam da c6 nhiéu nghién ctu trinh bay cac
phuong phap khac nhau, st dung tinh toan cac két cau bé téng cét
thép nhiéu I6p. Trong cac nghién ctu [9], [10] cac tac gid dé xuat
phuong phép tinh toan ting suat - bién dang clia két ciu c6 tiét dién
mat cdt ngang tU ba I6p vat liéu khac loai dugc quy d8i vé tiét dién
chirl st dung moét loai vat liéu, trén ca s& quy déi ty 1é mé dun dan
héi ban dau cuta cac loai bé téng. Phuong phap nay bé qua cac dac
tinh ca ly khac nhau ctia cac loai vat liéu, va coi cac I6p vat liéu lién
két toan khéi véi nhau.

Trong cac nghién cdu [11], [12], [13], céc tac gid trinh bay
phuong phap tinh toan Ung suat - bién dang cua két cau bé téng
c6t thép ba I6p dua trén méi quan hé Ung sudt bién dang riéng cda
mai I&p. Trén mat cat tiét dién ngang cla két cau, cac tac gia da gia
thuyét rdng tai mat ti€p xuc gitia hai l6p vat liéu c6 cung bién dang,
nhung do dac tinh khac nhau vat liéu c6 mé dun dan héi khac nhau
nén tai vi tri d6 c6 budc nhay vé (ing suat & 2 I6p vat liéu khac loai.
Phuong phap tinh toan nay cho phép xét dén cac dac tinh coly khac
nhau cla cac loai vat liéu khac loai. Trong qua trinh san xuat két cau
bé téng c6t thép nhiéu IGp vat liéu, mét ving tiép xdc hinh thanh
gilia cac I6p vat liéu khac loai ké nhau dusi dang mét 16p lién két do
su xam nhap cla cac hat c6t liéu [6n va c6t liéu nhé tir 16p nay xam
nhap vao I&p kia. Cac phét hién nay da dugc trinh bay va chira trong
cac nghién ctu [14], [15], [16]. Sy hinh thanh I6p lién két gidra hai lop
vat liéu khéc loai anh hudng dén mé hinh tinh toan va phuong phap
tinh toan két cau nhiéu I6p st dung vat liéu khac loai dudi tac dung
cUa tai trong. K&t qua nghién ctiu trong cac cong bé [17], [18], [19],
[20] da trinh bay phuong phap tinh toan két cau bé tong cot thép
nhiéu I6p si dung vat liéu khac loai, cé xét dén su hinh thanh I6p
lien két dya trén gia thuyét vé 16p lién két cla Kirchhoff-Love.
Phuong phap tinh toan nay phu hgp han vdi sy lam viéc thuc té cta
két ciu. Ngoai ra, c6 thé ké dén mot s6 nghién clu khac phat trién
ly thuyét tinh toan két cau bé téng c6t thép nhiéu I&p st dung vat
liéu khac loai nhu: Anh huéng clia cac tinh chat co ly clia bé tong va

cac tham s6 hinh hoc ctia cac I6p vat liéu dugc phan tich trong céng
b6 [21]. Anh hudng phi tuyén hinh hoc va tinh chat dan déo cta bé
téng dén trang thai iing suat-bién dang ctia két cau nhiéu Iép dugc
nghién ctiu trong céng bé [22]. Su xuat hién cla cac vét nit trong
I6p bén trong dugc trinh bay & cdng bé [231. Cac két qua nghién cdu
thuc nghiém & trong cac cong bé [6], [10] da trinh bay anh hudng
cla cac tham sé trong quy trinh san xuat két cdu dén viéc hinh thanh
I6p ti€p xuc gilta cac I6p bé tong khac nhau. Trang thai Ging suéat-
bién dang cla san nhiéu I&p udn da dugc phan tich bang phuong
phap phan t& hitu han trong céng bo [24]1. Tuy nhién, cac phuong
phép tinh todn nay to ra kha phuc tap dé cac ky su st dung khi thiét
ké cac két cau nhiéu I6p dudi tac dung cla tai trong. Vi vay, viéc
nghién ctru van dung cac phuang phéap cé sn két hgp véi tiéu
chudn TCVN 5574-2018 d€ 4p dung cho cac két cdu nhiéu I&p la mot
van dé cap thiét va cé y nghia thuc tién cao.

Trong bai bao nay, cac tac gia tap trung nghién cttu dnh huédng
cla ty lé mé dun dan hoi gitia hai 16p bé tdng khac loai & 16p trong
va I8p ngoai va ham lugng c6t thép st dung anh hudng dén kha
nang khang nut ctia két cau san panel bé téng cét thép ba I6p dudi
tac dung cla tai trong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vat liéu sir dung

Két cdu bé téng cot thép ba 16p, cé I16p gilia ti bé tdng nhe
(polystyren bé tong) dan nhiét thap thudng st dung c6 cudng do
chiu nén nho hon 10 Mpa, va I&p ngoai tu bé tong cé kha nang chiu
luc nhu bé téng keramzit hodc bé téng nang cé cdp bén tir B12,5
dén B30 [1], [9]. Cot thép dugc st dung trong nghién clu la cot thép
CB240-T. Biéu d6 quan hé gira ing suat va bién dang clia bé téng
va c6t thép st dung dugc mé ta hinh 1b va hinh 1b [25].

arctgE,

\i\\arcthh 3

' Strain
Ebl €no €2 &b

Hinh 1a. Biéu d6 quan hé (ng sudt bién
dang cta bé tong khi lam viéc chju nén [25]
Trong d6: a, - Cuding @ chiu nén ca bé tong;
Ry - Cuding dd chiu nén hinh lang tru;
& - Bién dang cta bé tong;
&1, €0, 52— bién dang cla bé tong tuong
Uing vdi ing sudt 0vr=0.6*Rs; Gb=Ry; 02
2.2 Phuong phdp tinh todn két cdu bé téng cét thép nhiéu I6p
chiu uén khi hinh thanh vét nit trén co sé quy déi mé dun dan héi
gitta cdc Iop vat liéu
Trong nghién ctu cta minh [9, 10], cic tac gid da trinh bay
phuong phap tinh toan (ing suat va bién dang cla két cau bé tong
c6t thép ba I6p ti cac vat lieu bé tdng khac loai trén ca s& quy ddi
nhiéu loai bé tdng khac loai vé mét loai vat liéu bé tong dong nhat
dua vao ty 1&é mo6 dun dan héi clia cac loai bé tong. Sau d6, st dung
cac cong thic trong TCVN 5574-2018 [25] dé tinh toan thiét ké cho
loai két cau nay. Phuong phap nay c6 uu diém c6 thé sir dung céc
céng thiic c6 sén trong tiéu chuan Viét Nam dé ap dung, bing cach
quy d6i san tirtiét dién mat cdt ngang chit nhat tir nhiéu loai vat liéu
sang tiét dién mat cat mat cat ngang tiét dién cht | mét loai vat liéu.
Viéc tinh toan trang thai tng suat bién dang cta két cau bé tong
c6t thép ba I6p ltc nay trd vé bai toan tinh toan Ung suat bién dang
cla két cau bé tong c6t thép chiu uén tiét dién chit | dudi tac dung
cUa tai trong. Trudng hgp canh nam trong vung chiu nén, dua theo

Hinh 1b. Biéu d6 (ing sudt bién dang clia
C6t thép[25]
Trong d6: gy - Gidi han chdy clia cdt thép;
0, -Gidi han bén ctia cot thép;
& - Bién dang ctia 6t thép khi o;
& - Bién dang cda thép khi a.
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vi tri truc trung hoa: Néu truc trung hoa nam & canh, tinh toan két kQ(x)
cdu san ba I6p bé téng cét thép chiu uén nhu tinh toén véi tiét dién fo = J.Fdx +Cy a7)
ngang hinh ch nhat. Néu truc trung hda nam & sudn, tinh toan két
cdu san nhiéu I6p bé téng cot thép chiu uén nhu tinh toan vai tiét
dién ngang hinh chir .

e

Trong d6: Cq - Hang s6 tich phan;

G - M6 dun khang cat cla vat liéu;

k - hé s6 ké dén anh hudng cta hinh dang va kich thudc tiét dién
ngang cla két cau, dugc xac dinh theo cong thic:

% a g F (8')
% P (18)
N oy = J*Y b(2)
£ =3 % L F va J - dién tich va momen quan tinh cla tiét dién mat cit ngang;
S o 5 =B S va b - momen tinh va bé rong tiét dién dang xét.
Hinh 2. So d6 trang thdi (ing sudt bién dang cla két cau bé tong cdt thép chiu udn khi
vét niit hinh thanh 3. KET QUA NGHIEN CUU VA THAO LUAN
So d6 trang thai lam viéc cla két cau san bé téng c6t thép chiu Phan tich kha nang khang nut clia panel san bé téng cét thép ba
udn tiét dién dién chir | dén khi vét nit bat dau hinh thanh dugec mo I6p duoc thuc hién trén mau san kich thudc: bé réng b= 500mm, chiéu
td trén hinh 2 day cta san h= 250mm va chiéu dai cta panel san I= 3000mm. Cac
D3Gi vai cac két cdu chiu udn khéng ting sudt trudc, mdé men cla théng s6 hinh hoc va so d6 tinh dugc thé hién trén hinh 3 va bang 1.
san panel tai thai diém trudc khi hinh thanh vét nit, c6 xem xét dén g 1l .
cac Uing suét co ngét dugc xac dinh theo cong thic : Ll iﬂ VLUV LU o By
Mere = RotserWol (8) EI ; 595252898253528259828)
Trong @6 Wpi - M6 men khang uén cla tiét dién quy déi; 1l W -
1 L 3000 I} H 500 H
sz = }/Ld (9) Hinh 3. S dd va kich thudc cla san san ba IGp
)z Bang 1. Bang tham s6 ddic tinh cdc I6p va vat liéu st dung
L =1, +al, +al, (10) Tham s6 vat liéu Ldp ngoai (1) Lép trong (2) Ldp ngoai (1)
Ib; Is; Is 1an lugt la mé men quan tinh cua tiét dién bé tong, cla (B15) (B15)
tiét dién c6t thép chiu kéo va clia ¢St thép chiu nén; o 1a hé s6 quy  [Chiéuday clalp, m 0,05 0.15 0.05
o ) E (Cudng d0 chiu nén cla bé tong R, MPa Re1=8.5 Rb2 Ry1=8.5
doi cot thép vé bé tong a = E“ (Cuting do chiu kéo ciia bé tong Ry, MPa Rou=0.75 Rz Ron=0.75
b \ g
v !3 khf’é?? cach tUﬂt.hc'I bé téng chiu kéo ngoai ciing dén trong Mo dun dan hoi ban dau ctia bé tong Es, MPa En=27000 Eb%%gg?&g M Ey=27000
tam cGatiétdienquydoi.  [Hesbpoatxongv=0, 02 02 02
R ?Q von,g cuasan panel E,),e t:)n\g C(,):[, thﬁp ba |~dp s‘u dung Céc ',Of" Trong lugng thé tich cla vat liéu, kg/m’ 2400 - 2400
vat liéu khac loai, khi quy doi vé san tiét dién chit | cung loai vat liéu Ham igng c6t thép sif dung loai CB300V thay d6i tf u=0,05% dén 0.3%

gém d6 véng do momen uén (fw) va dé vong do luc cét (fo), xac dinh

theo cong thic sau: Két qua nghién phan tich dugc thé hién trong bang 2 va hinh 4

Bang 2 -Momen cUa san tai thai diém vét nit bat dau dugc hinh

fy =me]2 (16) thanh
OB e

M6 dundanhdi | Mddundanhdi | Tys6 md dun dan Gid tri md men Mac (KN.m) khi vét niit bét dau hinh thanh

clia bé tong l6p cliabétonglop | hoivatliéu cia Khong xét dén 1=0,05% 1=0,075% p=0,09% p=0,13% p=0,21%

ngoai, Ey;, MPa | trong, Evy, MPa | haildp, Evo/ Ent (6t thép (206) (306) (208) (308) va (2010) (3010)
27000 5000 0.19 7.23 7.34 7.40 743 7.53 7.66
27000 7000 0.26 7.87 7.98 8.04 8.07 8.17 8.29
27000 9000 0.33 8.46 8.57 8.63 8.66 8.76 8.87
27000 11000 0.41 9.01 9.12 9.18 9.21 9.32 9.42
27000 13000 0.48 9.52 9.64 9.70 9.74 9.84 9.93
27000 15000 0.56 10.01 10.14 10.20 10.23 10.34 10.42

T két qua phan tich trong bang 2 va hinh 4 da chi
ra rang, khi ham lugng cét thép khéng thay déi, ty 1&
mo dun dan héi giia bé tong cla I6p trong va 1ép
ngoai thay déi tir 0.19 dén 0.5, Momen khang ndit cla
san bé tédng cbt thép thay déi tir 7.23 kN.m dén 10.01
kN.m (tuc c6 thé lam tang kha nang khang nut ctia san
tUr 100% Ién dén 138.5%). Khi ty 1é mé dun dan héi gilra
bé téng I6p trong va I6p ngoai khéng thay déi, nhung
ham luong cét thép thay d&i tir u=0,05% dén u=0,21%,

Momen khéng nuit clia panel san bé tong cot thép thay b 4. Biéu 46 bidy thi md men ki Finh thanh vé ndt i inh 5. By 46 biéu thim kthhEh hvitnd
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#Bang 3 -Dd véng cla san tai thoi diém vét nut bat dau dugc hinh thanh

M0 dun danhoi | Mo dundanhdi | Ty s6mo dun dan D3 vong clia san f (mm) khi vét niit bat dau hinh thanh

clabétonglop | clabétonglop | hdivatliéu cla Khong xét dén p=0,05% p=0,075% 1=0,09% p=0,13% 1=0,21%

ngoai, kv, MPa | trong, Exo, MPa hai I6p, Eva/ Ew 6t thép (206) (306) (208) (3098) va (2010) (3010)
27000 5000 0.19 0.217 0.205 0.198 0.195 0.191 0.183
27000 7000 0.26 0.161 0.153 0.149 0.147 0.145 0.139
27000 9000 0.33 0.133 0.128 0.125 0.124 0.122 0.118
27000 11000 0.41 0.124 0.12 0.117 0.116 0.115 0.111
27000 13000 0.48 0.12 0.116 0.114 0.113 0111 0.108
27000 15000 0.56 0.117 0.114 0.111 0.110 0.109 0.107

Tu két qua phan tich trong bang 3 va hinh 5 da chi ra rang, khi
ty & mo6 dun dan héi gitra bé tong cda I3p trong va Idp ngoai thay
déi tir 0.19 dén 0.5, d6 vong cla san gidm ti 0.217mm xudng
0.117mm & trudng hop khong xét dé€n anh hudng clia c6t thép. Khi
ham lugng c6t thép cang cao, dé véng cla san cang gidm. Su chénh
léch gilta d6 véng & cac trudng hgp va6i cung mét ham lugng cét
thép ciing khac nhau khi ty 1& mé dun dan héi gitia cac I6p vat liéu
khac nhau.

4, KET LUAN

- K&t cdu san panel bé téng cét thép ba I6p vi I6p gitia sirdung
bé téng nhe dan nhiét thap la mét gidi phap tién tién va hiéu qua
dé cach nhiét truyén qua két cdu bao che tir bén ngoai vao bén
trong cong trinh & diéu kién khi hau cta Viét Nam.

- Kha nang khang nit cta san chiu anh hudng nhiéu bdi loai bé
téng va cot thép sir dung. Khi ty 1&é mé dun dan héi gita bé tong &
I6p trong va |6p ngoai cang tang thi khd nang khang ndt cla san
cang tang, d6 véng clia san cang giam.

- Trong san panel ba I6p dugc khéo sat, su thay d&i ty & mé dun
dan héi gita bé tdng nhe &16p trong va bé tdng chiu luc & 16p ngoai
lam thay d8i kha ndng khang ndit cGia san nhiéu hon su thay d&i ham
lugng cot thép trong san.
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Nghién cuu bai toan t6i uu da muc tiéu
gian thép phi tuyén xét dén tan sé dao dong rieng

Study on multi-objective optimization problem of nonlinear steel truss considering natural

oscillation frequency

> TRAN TRUNG HIEU
Khoa Xay dung, Trudng Dai hoc Kién tric Ha Noi

TGM TAT

Ket cau dan thep, ndi bat vai da bén va kha nang chiu e cao, da tra
thanh mat lya chon phd bién trong cac cang trinh dan dung. Bai bao
gidi thiu mat phuong phép tai vu haa cho dan thép dudi nhiéu t6 hop
tai trong khac nhau, ddng thivi xem xét cac didu kign rang budc lién quan
den tan s dao dang rieng. Hai ham muc tiéu chinh duge nghign ciu 13
ting khdi lrgng va tan sd dao déng rigng cia két céu. Cac diéu kign
rang bugc bao gdm yéu céu vé cuing do, sir dung va tén si dao dang
dé dam bao tinh an toan va hieu qué. DE thyc hién tdi wu hda, hai thuat
toan NSGA-Il va GDES da duge 4p dung cho bai toén duoe xay dung.
Nghién ctu str dung dan thep phéng véi 0 thanh lam vi dy minh hoa.
K&t qua cho théy cé hai thuat toan déu the hién higu qua cao trong viéc
gidi quygt bai toan t6i wu, vai khd nang cai thign thigt ke ket céu dan
theép phi tuyén.

Tir khda: Dan thép; tai wu; da myc tigu; phén tich truc tigp; GOES; NSGA.

ABSTRACT

Steel truss structures, known for their high strength and load-bearing
capacity, have become a popular choice in civil engineering projects.
This paper presents an optimization method for steel trusses
subjected to various |oad combinations while considering constraints
related to natural frequency. The primary objectives investigated are
the total mass and the natural frequency of the structure. The
constraints include requirements for strength, usage, and natural
frequency to ensure safety and efficiency. To achieve the optimization,
two algorithms, NSGA-Il and GDE3, were applied to the formulated
problem. The study uses a flat truss consisting of [0 members as a
case study. The results demonstrate that both algorithms effectively
address the optimization problem, showcasing their ability to enhance
the design of nonlinear steel truss structures.

Keywords: Steel truss; optimization; multi-objective; advanced

analysis; GDE3; NSGA.
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1. DAT VAN BE

Két cau dan, véi khd nang vuat nhip 16n, tinh thdm my cao va s
dung vat liéu t6i uu, dang ngay cang tré nén phé bién trong linh vuc xay
dung. Théng thudng, thiét ké dan thép thudng thuc hién theo phuong
phap gian ti€p, bao gém hai giai doan dé tinh toan cac dac tinh phi
tuyén hinh hoc ctia két cdu va hanh vi khong dan héi clia vat liéu. Trong
giai doan dau, ndi luc trong cac thanh dan dugc xac dinh théng qua
phan tich tuyén tinh dan hoi. Dua vao nhiing ndi luc nay, & giai doan ké
tiép, ting thanh sé dugc thiét ké riéng & bang cac cdng thic phu hgp
v6i hanh vi phi tuyén, theo cac tiéu chuan hién hanh nhu AISC LRFD [1]
va Eurocode [2]. Mac du phuong phap truyén théng nay c6 nhiing uu
diém nhu nhanh chéng, dé dang va cho két qua tuong déi chinh xac,
nhung né ciing c6 nhugc diém la khéng phéan anh chinh xac quy trinh
Ung xU clia toan bé két cdu. Hon nia, tinh tuong thich cta cac phan ta
riéng lé trong hé théng ciing khéng dugc dam bao. D& khic phuc
nhiing van dé nay, nhiéu nha nghién ctiu da bat dau chu trong dén cac
phuong phap phan tich truc tiép, md ra hudng di mai trong thiét ké két
cau dan thép va nganh Xay dung néi chung. Phan tich truc tiép cho
phép tinh toan kha nang chiu tai tdng thé cling nhu cac (ng x{ phi
tuyén hinh hoc va phi tuyén vat liéu clia cong trinh [3]. Viéc danh gid su
an toan clia coéng trinh ltc nay don gian hon nhiéu so véi cac phuong
phap thiét ké théng thudng bang cach so sanh gilra kha nang chiu tai
téng thé clia cdng trinh va tai trong tac dung.

Bén canh do, cac phuong phap t8i uu héa dang duoc p dung
rong rai trong nhiéu linh vuc, bao gom ca thiét ké két cau dan thép.
T6i uu hoa gilp tiét kiém tai nguyén, chi phi, vat liéu va thai gian,
déng thai van dam bao hiéu suat hoat déng clia cong trinh. Théng
thudng, bai todn téi uu cta dan thép dugc xac dinh bang cach t6i
thiéu héa téng chi phi hodc trong lugng cta két cau, dudi mét loat
cac rang budc phtc tap lién quan dén kha nang thuc hién, cuéng
d6 va cac diéu kién st dung theo quy dinh. Khi xem xét tinh phi
tuyén cua két cau, bai toan t8i uu cho dan thép sé phuic tap hon. Vi
vay, viéc tim kiém cac gidi phap t6i uu hodc gan téi uu gap nhiéu
kho khan, thudng chi cé thé tim thay cac giai phap & muic chdp nhan
dugc, gan vdéi t6i uu nhung chua hoan toan dat dugc. DE giai quyét
cac van dé trén, cac thuat toan meta-heuristic c6 thé dugc st dung.
Nh{ing thuat todan nay dp dung cac ky thuat tim ki€m ngau nhién rat
hiéu qua dé tim cac giadi phap t6i uu toan cuc cho cac bai toan phi
tuyén co tinh chat phi 16i. Nhiéu nghién ctu gan day da chi ra rang
cac thuat toan meta-heuristic dat dugc hiéu qua cao trong nhiéu bai
toan t6i uu khac nhau: t6i uu két cau dan [4], khung [5], nha cao tang
[6], khung nha cong nghiép [7], v.v. Trong bai toan t6i uu tiét dién
dan thép, cac diéu kién rang budc thudng lién quan dén chuyén vi
va cudng do theo cac t6 hgp tai trong theo quy dinh. Hon nira, dé
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nang cao hiéu sudt lam viéc clia cau trdc va ngan chan hién tuong
cdng hudng, can xem xét thém cac rang budc dong trong cac bai
toan t6i uu. Diéu nay bao gém cac diéu kién lién quan dén tan sé
dao dong riéng clia cau trdc. Mét s6 nghién cdu tiéu biéu vé t8i uu
dan thép c6 rang budc tan s6 dao dong riéng c6 thé ké dén nhu: He
[8], Abbasi va Zakian [9] va Kaveh va Yousefpoor [10].

Trong bai toan thiét ké t6i uu, thudng chon mét ham muc tiéu dé
xem xét; véi dan thép, téng khéi lugng cong trinh la tiéu chi duoc téi
thiéu héa. Tuy nhién, cac cdng trinh thuc té phai thda man nhiéu tiéu
chi khac nhau, nhu vén dau tu, d6 an toan va tinh hiéu qua. Dé mé ta
day da hon va chinh xac hon céac yéu t6 nay, can phai xem xét déng
thai nhiéu ham muc tiéu trong bai toan t6i uu. Khi d6, bai toan nay tré
thanh t6i uu da muc tiéu trong thiét ké cong trinh. Nghiém téi uu
khéng chi la mét gid tri don 1&é ma la mot tdp hgp cac nghiém hinh
thanh nén tap nghiém Pareto, bao gébm nhiing phuong an thiét ké co
chat lugng tuong duong khéng thé so sénh truc ti€p véi nhau. Dua
trén quan diém do, nhiéu nghién ctru t6i uu da muc tiéu cho dan thép
da dugc thuc hién [11-12]. Mac du c6 mét s6 nghién cuu vé t6i uu da
muc tiéu cho hé dan thép két hop vai phan tich phi tuyén, nhung s6
lugng van con han ché [13-14]. Theo nhan dinh cla tac gia, chua c6
nghién cliu ndo xem xét t8i uu da muc tiéu cho két cau dan thép phi
tuyén véi tan s6 dao dong dugc dua vao nhu mét ham muc tiéu. Biéu
nay tao ra mot khoang tréng nghién ctu trong linh vyc nay, can dugc
khéc phuc d& nang cao chat lugng va tinh kha thi clia cac thiét ké dan
thép. Viéc nghién ctiu t6i uu hoa nay khong chi ma ra hudng di mai
trong thiét ké két cau ma con giup dadm bao tinh hiéu qua va an toan
cho céc céng trinh, déng thai dap ting dugc cac yéu cau vé tan s6 dao
déng clia ciu truc trong thuc tién.

Trong bai bao nay, tac gia trinh bay viéc thiét 1ap bai toan t6i uu
da muc tiéu cho dan thép thong qua phuong phéap phan tich truc
ti€p. Hai ham muc tiéu dugc lua chon cho bai toan bao gém téng
khoi lugng va tan s6 dao dong riéng cta dan. Cac diéu kién rang
budc sé bao gém yéu cau vé cudng do va kha nang st dung, tuong
g vdi cac t6 hgp tai trong dugc quy dinh trong tiéu chudn thiét ké.
Thém vao d6, tan s6 dao dong riéng clia két cau cling dugc xem xét
nhdam d&m bao tinh 8n dinh dong cho cong trinh. D& giai quyét bai
toan t6i uu nay, tac gia ap dung hai thuat toan la NSGA-II [16], mot
thuat toan di truyén chuyén sap xép cac nghiém khong trdi, va GDE3
[17], mdt thuat todn da muc tiéu tién hda vi phan téng quat. Dé
minh hoa cho phuong phap nghién ctiu, mét vi du cu thé vé dan
thép gém 10 thanh dugc dua ra, cho thay kha nang ap dung hiéu
qua cla cac thuat toan néu trén trong thuc tién thiét ké két cau.

2. THIET LAP BAI TOAN TOI UU

Hai ham muc tiéu dugc nghién ctu trong bai viét nay gém téng
khdi lugng va tan s6 dao dong riéng thi nhat clia két cdu. Hai ham
muc tiéu nay co tinh chat mau thuan vai nhau, béi khi téi thi€u héa
téng khai lugng cda két cau, khéi lugng hé sé giam, dan dén tan sé
dao dong riéng cling thap hon, lam tang nguy ca mat 8n dinh déng.
Ngugc lai, & nang cao d6 an toan va ngin nglla mat n dinh dong
cla két cau, can phai co tan sé dao déng riéng 16n, diéu nay lai lam
tang khéi lugng clia hé. Do do, trong qua trinh thiét k& cong trinh,
can phai xem xét déng thai hai ham muc tiéu nay dé tim ra gidi phap
thiét ké hop ly. Téng khéi lugng va nghich dao cda tn s6 dao déng
riéng th nhat dugc lua chon lam ham muc tiéu cla bai toan, vai
muc tiéu t8i thi€u hda theo cac phuang trinh (1) va (2) nhu sau:

Min F,(X)=p i[xiL/ J m

j=

@)

trong do p la khéi lugng riéng cta vat liéu, X =(x,,X,,... x,) 1a
vec to bién thiét ké, d; la s6 thanh dan trong nhém phan t thanh
thirj, L, 1a chiéu dai cda thanh dan thi j trong nhém phan ti thi i.

x, dugc chon trong khoang giéd tri cho trudc [x."’“,x?""} .

Phan tich truc ti€p cho phép xac dinh kha nang chiu tai cia toan
b6 cong trinh nén diéu kién rang budc déi véi cac té hop tai trong
cudng doé dugc viét nhu sau:

R
c"=1-—=<0, (3)
S

trong dé R va S 1a kha nang chiu tai clia cong trinh va té hgp tai
trong tuong ung.
Piéu kién vé chuyén vi cho t6 hap trang thai s dung nhu sau:
dis |Af|
C/.""z——1so,j=1,...,nn (4)
x
trongdo A, va A{la chuyén viva gidi han chuyén vi clia nit th .
Diéu kién rang budc vé tan sé dao dong riéng cla két cau dugc
viét dudi dang:

we T, i

C; _ff 1<0,j=1.,nm (5)

trong do f, va fla tan s6 dao dong riéng thirj clia két cau va gia
tri cho phép ctia né.

DGi véi bai toan t6i uu cac diéu kién rang budc néu trén, nham
ap dung céc thuat toan meta-heuristic, ching ta can ap dung cac ky
thuat dé x{ ly nhiing diéu kién nay. Trong nghién ctu nay, phuong
phap ham phat dugc lua chon vi ky thuat nay don gidn va mang lai
hiéu qua cao cho hau hét cac loai rang buéc khac nhau. Do d6, ham
muc tiéu clia bai toan dugc diéu chinh lai nhu sau:

Min F(X) = F,(X)x(1+a,,8 + 0,6 +a,.p) (©)

Min FZ l()() =F2 ()()>< (1 +asrrﬁ1 + adispﬁz + afreﬂ3) (7)
trong doé:

B, =max(C“’,O),/¥2 =gmax(cj”s",0),ﬂ3 =:Z::max(cf’e,0) , Ay,

4y, Va ay, la cac tham s6 phat tuong Ung véi cac diéu kién rang

budc vé cudng do, chuyén vi va tan sé dao déng riéng. Gia tri cla
cac tham sé phat nay dugc ldy gia tri du 16n nham loai bo céc thiét
ké bi vi pham céc diéu kién rang budc. Trong nghién ctu nay, cac
tham sé phat dugc lay bang 10000.

3. THUAT TOAN TOI UU DA MUC TIEU

3.1. Thudt todn téi uu NSGA-II

NSGA-II, dé xuat béi Deb va cong su [16] nam 2002, dugc coi la
mot trong nhiing phuong phap t6i uu da muc tiéu dau tién dua trén
thuat toan tién héa (EA). NSGA-Il tudn theo cau tric co ban ctia thuat
toan di truyén (GA), 1dy cdm huing tur thuyét tién héa cia Darwin.
Trong mét GA dién hinh, cac ca thé clia thé hé tiép theo, hay con goi
Ia nhiém s3c thé, dugc tao ra ti cac cha me "t6t" (cac ca thé/nhiém
sac thé tir thé hé hién tai) thdng qua cac qua trinh dét bién, lai ghép
va chon loc. Théng thudng, mét nhiém sic thé dugc biéu dién dudi
dang nhj phan véi cac gen dugc dat la 1 hodc 0. Con céi dugc tao ra
béng cach chon hai nhiém séc thé cha me sirdung cac phuong phap
nhu banh xe roulette, lua chon ngau nhién, hodc lua chon dua trén
x&p hang dé xé4c dinh cac cha me uu td. Cac cha me nay trai qua qua
trinh lai ghép (nhu lai ghép mot diém hodc hai diém) noi ma vat liéu
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di truyén dugc trao déi. Mot toan ti dot bién vdi ty lé thay di nhod
sé thay déi gia tri gen trong con cai dé tranh t8i uu héa cuc bé. Lua
chon uu tu git lai ca thé t6t nhat dé dam bao chat lugng cho thé hé
ti€p theo. NSGA-II cai ti€n quy trinh cho t8i uu hoa da muc tiéu (MOO)
bang cach két hgp xép hang nghiém khong troi va khoang cach mat
d6. Xép hang nghiém khoéng trdi phan loai cac ca thé vao cac thanh
céac 16p ma trong méi 16p thi cac cac thé |a khéng théng tri nhau,
con 13p trudc sé théng tri cac Idp sau. Khoang cach mat do, st dung
x&p hang cac nghiém trén cing mot 16p, ddm bao mét quan thé da
dang badng cach uu tién cac gidi phap it bi tap trung han. NSGA-II st
dung lai ghép nhi phan mé phéng (SBX) va cac toan ti dot bién da
thuc. Quy trinh chinh ctia NSGA-II dugc trinh bay trong Hinh 1.

/ .
( EATBAU\‘ _ - « -
Tao PO Xép hang nghiém hoing cich mit
N khéng 1r0i 46
Fl
Pt | | P L2 ‘
F3 F3 :l P+l
Qt
R - Loai b
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
B0t bidn v lai b
ghép
N YES .
Dat diéu kién KET
dimg THUC

Hinh 1. Luu d0 thugt toan NSGA-II

Cac budc chinh cta thuat toan NSGA-II nhu sau:

Budc 1: Mét quan thé ban dau P, dugc tao ngau nhién trong gidi
han gia tri cho truéc clia cac bién.

Budéc 2: Mot quéan thé méi Qo tuong Ung véi P, dugc tao ra si
dung cac ky thuat dét bién va lai tao nhu trong thuat toan GA.

Bu6c 3:Taoraquanthé S=P,UQ.

Budéc 4: Chon N cé thé t6t nhat ctia S thanh 1ap nén quén thé A
st dung xép hang nghiém khéng tréi va khodng cach mat dé.

Budéc 5: Lap lai cac buéc tir 2-4 khi diéu kién diing dat duoc.

3.2. Thudt todn t6i uu GDE3

GDE3 [17] 1a mét bién thé nang cao clia thuat toan DE dugc thiét
k& dé giadi quyét cac bai toan t6i uu héa da muc tiéu (MOO). Xuat
phat tir nguyén ly ctia DE, GDE3 dugc phat trién dé xdr ly hiéu qua
nhiéu muc tiéu mau thuan véi nhau, déng thaoi cai thién kha nang
thich (ng va quan ly da dang. Thuat toan hoat déng bang cach duy
tri mot quan thé cac gidi phap tiém nang, dugc dac trung bai cac
vector bién thiét ké dai dién cho cac giadi phap tiém nang trong
khong gian tim ki€ém. M6i gidi phap trai qua cac qua trinh dot bién,
lai ghép va chon loc d€ kham pha va khai thac khéng gian tim kiém
mot cach hiéu qua. Hinh 2 minh hoa sg dé quy trinh ctia GDE3.

Trong GDE3, chién lugc dot bién DE/rand/1/bin tit DE dugc st
dung dé tao ra cac vector thit nghiém. Toan t& dét bién nay tao ra
cac vector thi nghiém bang cach xao trén mot vector muc tiéu su
dung su khac biét cé trong s6 gilia hai vector ngau nhién dugc chon
tir quan thé, tir d6 ting cudng kha nang kham pha va giup thuat
toan tranh dugc cac cuc tri cuc bo. Quy trinh lai ghép cling rat quan
trong, thuc hién bang cach két hgp cac vector thir nghiém vdéi cac
vector hién tai dé tao ra con cai, khuyén khich su bién déi va thuc
ddy su da dang di truyén. Dua trén quan thé ban dau va quan thé
con cdi mdi tao ra, qua trinh chon loc trong GDE3 dugc dp dung
béng viéc quy mé quan thé ban dau tang ti NP |én 2NP sau mot thé
hé. Tuy nhién, quy mé nay sau d6 sé dugc giam trd lai NP bang cach
ap dung céc ky thuat xép hang nghiém khéng tréi va khoang cach
mat dé nhu trong NSGA-Il. Nhiing phuong phap nay dam béo rang
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khong chi cac gidi phap hoi tu vé phia Pareto ma con duy tri su phan
b6 tét trén do.

BATHAU

KET THIC

Hinh 2. Luu d6 thuat toan GDE3

4.ViDU MINH HOA

Dan phéng 10 thanh véi sa d6 két cau nhu Hinh 3 sé dugc nghién
cliu trong phan nay. Vat liéu dugc st dung la vat liéu thép A992 co
cudng do chay la F, =344.7 MPavamo dun danhoila £ =200 GPa .Tai

trong tac dung gém tinh tai DL , hoat tai LL va tditrong gi6 W lan luot
la 150 (kN), 100 (kN) va 100 (kN) dugc quy vé cac nat dan. Tai trong khoi
tap trung dung dé tinh tan s6 dao dong riéng la 5 (tan) tai nat dan. Khéi
lugng riéng cuia vat liéu la 7,850 (kg/m3). Hai ham muc tiéu la: (1) téng
khéi lugng clia cong trinh va (2) nghich dao clia tan sé dao dong riéng
thuc nhat. Bién thiét ké la dién tich tiét dién ngang cac thanh dan, duoc
chon trong khoang gia tri [645.16; 64516.0] (mm?). Diéu kién rang buéc
Vvé cudng do tuong Ung véi 2 t6 hop tai trong: (1.6DL+1.2LL) va
(1.2DL+1.6W +0.5LL) va diéu kién vé chuyén vi tuong ting véi t6 hop
(1.0DL+0.7W +0.5LL) véi chuyén vi ngang clia nut dan khong qua
h/ 400 Vi h la chiéu cao cta tang. Cac diéu kién rang budc vé tan s
dao dong riéng: f,>5,f, >15va f, >20 (Hz) véif,,f, va f, 1a 3 tan s6
dao déng riéng dau tién. Phan mém phan tich phi tuyén PAAP [2] sé
dugc st dung dé tinh toan tng x{ phi tuyén clia két cdu nham danh gia
diéu kién rang buéc. Cac thong s6 clia thuat toan NSGA-Il va GDE3: s6
lugng ca thé (NP) trong quan thé: 100, s6 vong tién hoa: 100, bién do
dét bién (F) va xac suat lai ghép (CR) cho GDE3: 0.9 va 0.1, ky thuat dét
bién va lai ghép cho NSGA-II: SBX va Polynomial, ky thuat lai ghép trong
GDE3: DE/rand/1.

9,144 m

-—

G144 m

L ] L
P oum T

Hinh 3. So d6 dan phang 10 thanh

Dai vdi cac bai toan t6i uu hda da muc tiéu lién quan dén cong trinh,
dudng Pareto thudng khéng dudc biét trudc. D xac dinh dudng Pareto
lam co's@ danh gia hiéu qua ctia cac thuat toan, phuong phap gan dung
duoc ap dung nhu sau: méi thuat toan t6i uu NSGA-Il va GDE3 dugc
thuc hién 10 lan doc lap. Tat ca cac nghiém t6i uu thu duoc tir cac lan
chay nay sé dugc tap hop dé xac dinh duding Pareto cho bai toan. Tu do,
Hinh 4 thé hién dudng cong Pareto da tim dugc cho trudng hop nghién
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ctiu nay, cling véi toan bo cac nghiém téi uu da dugc xac dinh tirnhiing
Ian chay. Nhan xét cho thdy tat ca cac nghiém t6i uu tim dugc déu nam
gan dudng Pareto, diéu nay cho thay su 6n dinh va héi tu t6t clia cc lan
chay khac nhau. Néi cach khac, ca hai thuat toan NSGA-Il va GDE3 déu
cho thay su 6n dinh cao trong trudng hop nghién cdiu nay. Hon nita, cac
nghiém t6i uu nay khong vi pham bat ky diéu kién rang budc nao. Két
qua trong Hinh 4 cho thay rang hai thuat toan NSGA-Il va GDE3 déu c6
hiéu qua cao, b&i moi nghiém téi uu cudi cing déu théa man cac diéu
kién rang budc. Bén canh d6, hinh dang tap hop nghiém Pareto thé hién
dudi dang dudng cong trong Hinh 4 cho thay méi quan hé phi tuyén va
nghich dao gilta hai ham muc tiéu. Cu thé, khi gia tri cia ham muc tiéu
1 nh, gia tri cila ham muc tiéu 2 lai 16n, va nguoc lai. Dac tinh mauthuan
nay gidia hai ham muc tiéu khang dinh su can thiét phai xay dung bai
toan t8i uu da muc tiéu dugc trinh bay trong nghién ctiu nay, nham

cung cap cho ngudi thiét k& nhiéu lya chon hon.
022

Pwong Pareto
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* Nghiém toi wu tim durgc
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Hinh. 4. Dutng cong Pareto clia quan thé ban dau
Bang 1. So sanh hiéu suat NSGA-Il va GDE3

Chi sé danh gia NSGA-II GDE3
GD trung binh 0.473 0.477
GD+ trung binh 0.001 0.001
IGD+ trung binh 24.469 39.241
HV trung binh 2,069.1 2,049.3
Diém neo 1 trung binh 9,725.900 9,868.500
Diém neo 2 trung binh 0.101 0.101

DE so sanh hiéu suat cCia 2 thuat toan, 4 chi s6 danh gia hiéu qua clia
thuat toan t6i uu da muc tiéu dugc st dung: GD - thudc do danh gid muic
d6 hoi tu clia quan thé téi tap t6i uu Pareto, GD+ - [a mét bién thé ctia chi
s6 GD c6 xem xét ca s6 lugng cac muc tiéu ma dugc cai thién trong quan
thé, IGD+ - phan anh cach ma cac nghiém trong quan thé c6 thé trai déu
qua khong gian muc tiéu, HV: do luong kich thudc clia khu vuc trong
khong gian muc tiéu ma cac nghiém trong quan thé chiém giir so véi mét
diém tham chi€u nhat dinh. Két qua tinh toan dugc trinh bay trong Bang
1. Dua trén két qua so sanh gilia hai thuat todn NSGA-Il va GDE3, c6 thé
rit ra mot s6 nhan xét dang chu y. Vé chi sé GD trung binh, NSGA-I ¢6 gia
tri thap hon (0.473) so véi GDE3 (0.477), cho thdy NSGA-Il c6 d6 phan giai
tot hon trong viéc tim kiém cac nghiém gan dudng Pareto. C3 hai thuat
toan déu co gia tri GD+ trung binh giéng nhau 4 0.001, cho thay hiéu suat
tuang duong trong xac dinh cac nghiém t6i uu. Tuy nhién, chi s6 IGD+
trung binh ctia NSGA-Il (24.469) thap hon dang ké so vdi GDE3 (39.241),
chirarang NSGA-lI thé hién kha nang t6t han trong do ludng khoang cach
gilfta cac nghiém tim dugc va duong Pareto. Thém vao d6, gia tri HV trung
binh ctia NSGA-II (2,069.1) cao hon mot chut so véi GDE3 (2,049.3), cho
thay NSGA-Il c6 kha nang chiém dugc khong gian tim kiém t6t hon va tao
ra cac giadi phap t6i uu da dang hon. Vé diém neo 1 trung binh, NSGA-II
cling dat két qua tt hon (9,725.900) so vai GDES3 (9,868.500), cho thay kha
nang tim ki€m gan hon vaéi muc tiéu cu thé. Cudi cling, ¢ hai thuat toan
déu cé gia tri diém neo 2 trung binh giéng nhau 13 0.101, chi ra su tuong
déng trong kha ning dat dugc muc tiéu tha hai. Tém lai, NSGA2 thé hién
hiéu suat vugt trdi hon GDE3 trong nhiéu chi s6 danh gig, ddc biét la vé
GD trung binh, IGD+ trung binh va HV trung binh, cho thay kha nang tim
kiém va duy tri tinh da dang t6t hon trong khong gian gidi phap.

5.KET LUAN

Trong nghién ctiu nay, tac gid da phat trién mét bai toan t6i uu hda da
muc tiéu cho dan thép théng qua phan tich truc tiép dudi nhiéu t6 hap
tai trong khac nhau, déng thai danh gia cac diéu kién rang buéc lién quan
dén tan s6 dao déng riéng. Hai ham muc tiéu chinh dugc xem xét la téng
khéi lugng va tan s6 dao dong riéng ctia cau tric. Cac diéu kién rang buéc
bao gém yéu cau vé dé bén, muic st dung va tan s6 dao dong nham dam
béo an toan va hiéu qua cho két cau. Hai thuat toan NSGA-Il va GDE3 da
dugc dp dung dé t6i uu héa bai toan nay. Nghién ctu st dung mét dan
thép phang véi 10 thanh lam vi du minh hoa. Két qua thu dugc cho thay
¢4 hai thuat toan déu dat hiéu qua cao trong viéc giai quyét bai toan t6i
uu, giup cai thién thiét ké cho dan thép phi tuyén. Tuy nhién, NSGA-Il cho
thdy hiéu sudt vugt troi han GDE3, véi kha nang khai thac khdng gian tim
ki€ém t6t hon va cung cap cac gidi phap t6i uu da dang hon. Déng thdi,
NSGA-Il cling tim ra cac diém neo c6 chat lugng cao han so véi GDE3.
Trong cac nghién ctu tiép theo, tac gia du dinh kham pha hiéu qua cda
céc thudt toan t6i uu hda da muc tiéu, cac dang két cau cong trinh khéc
vamd rong bai toan t6i uu d€ bao gébm nhiéu ham muc tiéu hon.
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TOM TAT

Bai viét nghién ciru thyc trang huy dong vin cho xay dung va phat
trign da thi tai TP Ha Long tinh (Quang Ninh. Su phét trién nhanh
chang cha thanh phd trong nhitng ndm qua dé tao ra nhu céu ldn vé
viin dé xay dung co st ha tang va nang cao chét legng sdng. Tuy
nhién, nguén vén tir ngén sach nha nuac chi dap tng mat phén nha
so v nhu cdu thyc té. Bai viét phan tich cac ngudn van chinh bao
gdm ngan sach nha nuac, van tr nhan, vin dau tr tryc tiép nudc
ngoai (FDI), va hd trp tir céc td chic qudc t&. Dang thi, bai viet
ciing dé xuft cac gidi phap huy dang va sir dung van higu qué dé
phat trign bén virng cho TP Ha Long, trong dd ca céi thign mai
truring ddu tu, mé rong hop tac cong tu, va ap dung céc cong cu tai
chinh da thi hién dai.

Tir khoa: Vin dau tur; phat trién da thi; TP Ha Long; huy dang vén;
hop tac cang tu; tin dung xanh; trai phigu da thi.

ABSTRACT

This article studies the current situation of capital mobilization for
urban construction and development in Ha Long City, Quang Ninh
Province. The rapid development of the city in recent years has
created a great demand for capital to build infrastructure and
improve the quality of life. However, capital from the state budget
only meets a small part of the actual demand. The article analyzes
the main sources of capital including the state budget, private
capital, foreign direct investment (FDI), and support from
international organizations. At the same time, the article also
proposes solutions to mobilize and use capital effectively for
sustainable development in Ha Long City, including improving the
investment environment, expanding public-private partnership, and
applying modern urban financial tools.

Keywords: Investment capital; urban development; Ha Long City; capital
mobilization; public-private partnership; green credit; urban bonds.

1.GIGI THIEU

TP Ha Long (sau day goi la Ha Long) c6 vai tro quan trong trong phat
trién kinh t€ clia tinh Quang Ninh va khu vuc mién Bic. Ha Long la do
thi loai | truc thudc tinh c6 dién tich I6n nhat ca nudc véi téng dién tich
dat lién 1a 1.119,36 km? téng dién tich mat nudc 126,8 km>; c6 b bién
dai gan 50 km) [1]. Ha Long da tr& thanh mét trong nhiing trung tam du
lich 16n nhat cda Viét Nam, tao dong luc cho sy phat trién kinh té va do
thi. Tuy nhién, t6c dé doé thi hoa nhanh chéng, cing véi cac yéu cau vé
€0 s& ha tang (CSHT), dich vu cong céng va bao vé méi truong, da dat
ra yéu cau cap bach vé viéc huy dong nguén vén Ion.

Trong dinh huéng khéng gian phat trién kinh t& - xa hoi cGa tinh, Ha
Long la trung tam chinh tri - hanh chinh - kinh t€ - van héa [2]. Ha Long
da dugc dau tu dong bo, theo hudng dé thi hién dai, van minh, gan véi
mé hinh tang trudng tir“nau” sang “xanh’. Giai doan 2015-2020, t8ng
vén dau tu toan xa hoi cda thanh phd dat trén 194.300 ty dong, tang
binh quan 20,5%/nam, gap hon 3 lan giai doan 2011-2015, trong d6 von
dau tu phat trién tirngan sach dat trén 10.940ty dong. Nhiéu cong trinh
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giao thong trong diém dugc dau tu, hoan thanh, dua vao st dung, rat
ngan thai gian di chuyén tir cac trung tdm kinh t&, chinh tri cia cd nuéc
dén dia ban, tao déng luc mdi thu hat dau tu, phat trién dich vu, du
lich,... véi t6ng nhu ciu vén giai doan tur nay dén ndm 2040 |3 trén
438.920 ty déng cho phat trién dé thi (PTOT) Ha Long dén nam 2040.
Trong d6, ngan sach Trung uong la khoang 43.785 ty dong; ngan sach
tinh Quang Ninh hon 25.900 ty dong; ngan sach Ha Long khoang
149.816 ty dong; ngudn vén thu hat dau tu trén 219.000 ty dong [3].
Viéc huy déng thém von tir cac ngudn khac, bao gém vén tu nhan, FDI
va cac t6 chiic quéc t€, 1a mot yéu cau cap thiét.

2.CO SGLY LUAN VE XAY DUNG VA PTDT

Xay dung va PTDT la mot qua trinh da chiéu, bao gom ca viéc phat
trién ha tang ky thuat (HTKT), ha tang xa hoi, va cai thién cac yéu té lién
quan dén chat lugng s6ng clia cu dan d6 thi. PTDT bén viing la mét
trong nhimng uu tién toan cau nham dam bao cac thanh phé c6 thé dap
Ung dudc nhu cau ngay cang tang vé nha &, giao théng va dich vu céng
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cong, trong khi van bao vé méi trudng va duy tri su én dinh kinh té - xa
héi [4]. Mot d6 thj dugc dinh nghia la khu vuc tap trung dan cu véi mat
d6 cao, chuyéu hoat déng trong linh vuc kinh té phi néng nghiép, dong
thdi ¢é vai tro thuc ddy phat trién kinh té€ - xa héi cia mot ving lanh thé
hodc quéc gia [5].

Phét trién d6 thi mang lai nhiéu Igi ich kinh té - xa hoi, va méi trudng.
Cac nghién ctu ctia World Bank (2021) da chi ra rdng mac du cac thanh
phé chi chiém 2% dién tich dat, nhung chdng tiéu thu hon 2/3 nang
lugng clia thé gidi va chi€ém hon 70% lugng khi thai nha kinh (GHG) toan
cdu. Cac thanh phé cling la déng luc tang trudng chinh ctia thé gidi, tao
ra hon 80% GDP toan cau [6]. Tai Viét Nam, d6 thi hda da gitp giam dang
ké ty lé d6i nghéo théng qua viéc tao ra ca hoi viéc lam, ci thién CSHT,
thac ddy d6i méi sang tao va tang cudng két néi gilra cac khu vuic khac
nhau trong nén kinh té. La dé thi loai |, Ha Long c6 vai tro lam dong luc
phét trién cho cé khu vuc.

Tuy nhién, qua trinh dé thi hoa ciing mang lai nhiéu thach thic. Cac
van dé nhu 6 nhiém mai trudng, Un tic giao théng, va bat binh dang xa
héi, hay nhu dai dich Covid-19 [7] dang doi hdi cac dé thi phai dp dung
cac chién lugc phat trién bén vimng.

2.1. Déic diém va vai tré cda dé thi trong phdt trién kinh té - xa héi

Xay dung va PTDT la mot qua trinh lién tuc bao gém viéc quy hoach,
xay dung va quan ly cac yéu té CSHT va moi trudng sdng trong cac khu
vuc dé thi. Theo UN-Habitat (2021), d6 thi hda la mot qua trinh ¢o su
chuyén dich manh mé timét nén kinh t€ néng thén sang mét nén kinh
té dé thi, noi ma cac nganh dich vu, cong nghiép, va cac CSHT cong
cong trd thanh déng luc chinh cho su phat trién kinh té€. Dac biét, dé thi
khong chi la trung tam tiéu thu hang héa, ma con la noi phat trién
nguén nhan luc, sang tao va khai nghiép. Thuc t&, cac thanh phé I6n
déng gép tir 70% dén 80% GDP toan cau [8].

2.2. Qud trinh dé thj héa va cdc yéu té thiic ddy PTDT

Theo Sachs (2015), d6 thi hda la mét qua trinh dugc thic day béi ba
yéu té chinh [9]:

® Tang trudng dan s6

o Kinh té thi truong

® COng nghé va déi madi sang tao

D0 thi héa tai Vit Nam dang dién ra vai toc d6 nhanh, tinh dén dau
nam 2023, ty lé do6 thi hoa & Viét Nam la 42%. Theo Nghi quyét 06-
NQ/TW, muc tiéu vé ty & d6 thi héa & Viét Nam dén nam 2025 dat t6i
thiéu 45%, dé&n nam 2030 dat trén 50% [10].

2.3. Cdc mé hinh phat trién dé thi va cdc yéu té quyét dinh su
thanh céng

Trong viéc xay dung va PTDT, c6 nhi€éu mé hinh khac nhau dé lua
chon, bao gém dé thi thong minh, d6 thi bén viing, va d6 thi xanh
[11]. Cac mé hinh nay déu tap trung vao viéc sit dung hiéu qua céc
nguon luc tai chinh, bao vé moéi trudng va nang cao chat lugng séng
cho cudan.

® Do thi thong minh: Giffinger et al. (2007) da chi ra rang dé thi
thong minh khong chi la viéc ap dung cong nghé vao quan ly ma con
phai dam bao cac yéu t6 bén viing nhu bdo vé méi trudng va giam thiéu
6 nhiém [12].

® Do thj bén vimng: Loorbach (2010) nhan manh rang cac dé thi bén
viing phai dam bao su tham gia clia cong déng, t6i uu hoa viéc strdung
tai nguyén va gidm thiéu tac dong dén moi trudng tu nhién [13].

® P4 thj xanh: M6 hinh nay chd trong dén viéc gidm thiéu phat thai
carbon, phét trién nang lugng téi tao, va xay dung cac khéng gian xanh
trong d6 thi dé bao vé stic khde va méi trudng séng clia cu dan [14].

Céc yéu t6 quyét dinh su thanh cong trong PTDT bao gém chinh
sach quy hoach, nguén luc tai chinh, CSHT, va su tham gia cGia cong
déng trong qua trinh quan ly va PTDT. Viéc trién khai cdc mé hinh d6 thi

nay khong thé thi€u su hé trg vé tai chinh va quan ly tir ca Chinh phii va
khu vuc tu nhan.

2.4. Cdc chinh sdch va chién lugc PTDT tai Viét Nam

Chinh phu Viét Nam da va dang trién khai nhiéu chién lugc PTDT,
dac biét 1a trong viéc xay dung cac do thi bén vimng. Nghi quyét 06-
NQ/TW vé PTBT bén viing dat ra muc tiéu phat trién cac thanh phd
€6 tinh két nGi cao, than thién véi méi trudng va cé chat lugng séng
cao [10].

Ngoai ra, viéc thuc hién céc chuong trinh nhu Chuong trinh muc
tiéu qudc gia vé xay dung ndng thén mdi cling da co tac dong tich cuc
dén qua trinh d6 thi hda, dac biét 1a viéc phat trién cac dé thi vé tinh
xung quanh cac trung tam 1én [15]. Chinh sach nay nham gidm tai cho
cac thanh phd 16n, dong thai thuc day phat trién kinh t€ - xa hoi & cac
khu vuc khac.

3.CO SGLY LUAN VE VON CHO XAY DUNG VA PTDT

Vén dau tu déng vai trd vo cling quan trong trong viéc trién khai
cac du an PTDT. V6n la yéu té thiét yéu dé xay dung ha tang co 6, tao ra
mai trudng s6ng t6t va thuc day cac hoat dong kinh té. Cac khoan dau
tuvao CSHT khong chi cai thién diéu kién séng ma con tao nén tang dé
thu hut cac khoan dau tu khac. Cac dé thi cd HTKT va xa hoi phat trién
tot thudng c6 kha ndng thu hit vén dau tu nudc ngoai cao hon so véi
cac d6 thi khéng dugc dau tu day da. Theo UN-Habitat (2023), vén cho
PTOT c6 thé dugc huy déng tir ba nguén chinh: ngan séch nha nudc
(NSNN), khu vuc tu nhan va FDI, va cac t6 chiic tai chinh quéc té [16].

3.1. Huy déng vén cho xdy dung va PTDT

Huy déng vén la mét hoat ddng trung tdm trong qua trinh xay dung
va PTDT, dam bao cung cap dt nguén luc tai chinh cho cac du an CSHT,
cai thién chat lugng séng va thic day tang trudng kinh té. Qua trinh nay
khéng chi lién quan dén viéc tim kiém cac nguén tai chinh ma con doi
hoi sy quan ly hiéu qua, tinh minh bach va chién lugc ré rang dé sirdung
nguén vén moét cach téi uu. Huy dong von dugc dinh nghia la qua trinh
tim ki€m va s&r dung cac nguon luc tai chinh tir cac déi tuong khéac nhau,
bao gém Nha nudc, tu nhan, t6 chiic quéc té va cong déng dia phucng,
nham phuc vu cho cac muc tiéu dau tu cu thé. Trong PTDT, huy dong
vén dong vai trd quan trong trong viéc:

® Xay dung CSHT: Bao gom giao théng, dién, nudc, va cac cdng
trinh céng cdng nhu trudng hoc, bénh vién.

® Nang cao chat lugng séng: Bau tu vao nha & khong gian xanh, va
cactién ich cong cong dé dap Ung nhu cau cda cu dan.

o Thuc ddy phét trién kinh té&: Tao nén tang dé thu hat dau tu; kich
thich hoat déng thuong mai va dich vu.

Huy dong vén hiéu qua la yéu té quyét dinh su thanh céng clia cac
du an PTDT, déc biét trong béi cdnh NSNN han ché va nhu cau dau tu
ngay cang gia tang.

3.2. Cdc hinh thic huy déng vén trong PTDT

Ngan sach nha nudc la nguén von truyén théng va quan trong nhat
cho cac du én dé thi, dac biét la cac du én cong ich. Nhu cau von dau tu
cho phat trién HTKT d6 thi va thuc hién céac dich vu cong tai cac do thi
rat 16n, nhung nguon luc ca cac dé thi con rat thiéu.

PPP (Public-Private Partnership) Ia hinh thic huy déng vén phé
bién trong cac du an do thi quy mé Ién. Hinh thiic nay cho phép chinh
quyén hap tac véi khu vuc tu nhan dé chia sé rdi ro, tai chinh va kinh
nghiém quan ly du an (QLDA) [17]. Du an cao t6c Ha Noi - Hai Phong la
mot minh chiing cho su thanh cong ctia mé hinh PPP tai Viét Nam.
Tuong ty, cac dy an do thi tai Ha Long cling da dp dung PPP trong viéc
xay dung khu d6 thi méi va CSHT du lich.

FDI Ia mét nguén luc quan trong dé PTDT, dac biét trong cac linh
vuc bat dong san (BDS), cong nghé cao, va nang lugng téi tao [18]. Tuy
nhién, kha nang thu hat FDI tai Viét Nam néi chung va Ha Long néi riéng
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van con han ché bdi cac yéu t6 nhu quy trinh hanh chinh phc tap va
su canh tranh tur cac quéc gia khac trong khu vuc.

Ngoai cac hinh thic truyén thdng, cac cong cu tai chinh hién dai
cling dong vai trd quan trong trong viéc huy déng von, bao gom:

o Trai phiéu dé thi: Day la cong cu cho phép chinh quyén dia
phuaong huy déng vén truc tiép tur thi trudng tai chinh &€ dau tu vao cac
du an dai han. Tuy nhién, hinh thic nay van chua phé bién tai Viét Nam
do thiéu khung phap ly va thi trudng tai chinh chua phat trién day du.

e Tin dung xanh: Tap trung vao cac du an bao vé méi truéng nhu
nang luong tai tao, quan ly chat thai, va giao théng bén viing. Ngan
hang Pht trién chau A (ADB) da tai trg nhiéu du 4n tin dung xanh tai
Viét Nam, dac biét la trong linh vuc quan ly nudc va xtr ly rac thai.

e. Huy déng vén cong dong

Huy dong vén tir cong dong la hinh thic st dung nguén luc tai
chinh tir cu dan @6 thi hodc cac t6 chiic xa hoi dé tai trg cho cac du an
nho, nhu cdi tao cong vién, xay dung trudng hoc, hodc phat trién khéng
gian xanh. Hinh thuic nay khong chi tang cudng tinh minh bach ma con
thuc day sutham gia cGla cdng déng vao qua trinh PTOT.

Viéc huy dong vén cho PTDT khong chi don thuan la tim kiém
nguén luc tai chinh ma con phai dam béo hiéu qua sir dung von. Diéu
nay doi hoi cac dé thi phai co ké hoach dau tu r6 rang, quan ly minh
bach va cac chinh sach khuyén khich dau tu hgp ly. Bén canh d6, can
chd trong dén yéu té bén viing, @m bao rang cac du an dau tu, khong
gay tac dong tiéu cyc dén moi trudng va xa hoi.

3.3. Thdch thiic trong huy déng vén

Theo UN-Habitat (2021), mét trong nhiing thach thic 16n nhat doi
Vi cac d6 thi dang phat trién la su phu thudc qué I6n vao NSNN, trong
khi cdc ngudn vén tu nhan va quéc té van chua dugc khai thac triét dé
[8]. (3 Viét Nam, tinh trang chadm giai ngan vén dau tu cong va su phuic
tap trong thu tuc hanh chinh ciing la nhing rao can 16n déi véi viéc huy
déng vén hiéu qua.

V6n dau tu déng vai trd séng con trong PTDT, nhung viéc huy déng
va st dung vén can dugc thuc hién mét cach bai ban, cé chién lugc dé
dam béo hiéu qua va tinh bén viing. Ha Long, véi tiém nang phat trién
I6n, can ¢6 nhiing chinh sach d6t pha dé khai thac t6i da cac nguén vén,
huéng t6i muc tiéu trd thanh mét d6 thi thong minh, hién dai va bén
viing trong tuong lai.

4. THUCTRANG HUY PONG VON CHO XAY DUNG VA PTDTTAI
HA LONG

Ha Long véi ca cdu kinh t& dich chuyén ding hudng vdi ty trong
dich vu va thué san phdm chiém trén 50% (ndm 2023: 53,4%). Ha Long
ty |& do thi héa dat 87,1%; ty 1é khu codng nghiép, cum cong nghiép c6
tram xU ly nudc thai dat 100%; ty 1& dan s6 néng thén duoc st dung
nudc hgp vé sinh dat 100%; ty 1& dan s6 dé thi duoc st dung nudc sach
dat 100%; ty lé rac thai dugc thu gom va xt ly & khu vuc dé thi dat 99%;
chat thai ran xay dung thu gom & d6 thi dat 98,5%; ty |& x( ly chat thaiy
té& dat 100% [19]. Méc du dat dugc nhiéu thanh tyu, viéc huy dong vén
cho cac muc tiéu trén van d6i mat véi nhiéu kho khan, dac biét trong
b&i canh NSNN han ché, cac tha tuc hanh chinh phc tap va su canh
tranh manh mé tir cac dia phuong khac trong viéc thu hit dau tu.

4.1. Cdc nguén vén chinh tai Ha Long

- Ngan sdch nha nuéc: Day la ngudn tai chinh truyén thong va quan
trong nhat cho cac du an céng trinh céng cong tai Ha Long. K& hoach
vén dau tu cdng clia Ha Long nam 2023 |a 2.118 ty dong, la dia phuang
€6 von xdy dung co ban nhiéu nhat tinh. Trong d6, vén ngan sach tinh
340 ty déng, vén ODA 18,5 ty dong con lai la von ngan sach thanh phé
va c3p xa gan 1.760 ty déng. S6 vén trén dugc phan bé cho 172 du an
(95 du an cap thanh phé va 77 dy én cap xa). Nam 2024, Ha Long danh
gan 3.100 ty déng bo tri cho 284 dyrén [20].
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- V6n tu'nhdn va ddu tu céng tu (PPP): Khu vuc tu nhan déng vai tro
guan trong trong viéc bu dap thiéu hut vén tir NSNN. Ha Long da thu
hut dugc nhiéu nha dau tu I6n, dac biét trong linh vuc BDS va du lich.
PPP la mét mo hinh thanh cong tai Ha Long. Cac du &n giao thong va
CSHT céng cong la linh vuc trong diém trong mé hinh nay. Tuy nhién,
viéc trién khai mé hinh PPP van gap théch thiic do quy trinh phép ly
phtic tap va su thiéu minh bach trong chia sé rti ro gitta khu vuc céng
va tu. Biéu nay khién mot s6 du an quan trong bi tri hoan hoac hily bé,
anh hudng dén kha nang thu hit cac nha dau tu mai.

- V6n dau tutruc tiép nudc ngoai (FDI): Ha Long da thu hat duge mét
lugng vén FDI dang ké, tap trung vao linh vuc du lich, BBS. Tuy nhién,
50 VGi cac do thi Ion khac nhu tha dé Ha Néi va TRPHCM lugng vén FDI
vao Ha Long van & mic thap. M6t trong nhimg nguyén nhan chinh la
¢ ché chinh sach chua dd hap dan va ha tang logistics chua dap ting
yéu cau clia cac nha dau tu lon.

- V6n dau tu cua cdc t6 chiic quéc té: Cac t6 chiic quéc té nhu Ngan
hang Thé gidi (World Bank) va Ngan hang Phat trién chau A (ADB) da tai
trg nhiéu du 4n PTBT tai Ha Long. Mét vi du tiéu biéu |a Dy an Quan ly
Nudc thai va Chat thai ran Ha Long, dugc tai trg bsi ADB, nham cai thién
vé sinh méi trudng va gidm thiéu 6 nhiém nudc tai Vinh Ha Long. Tuy
nhién, ty trong vén quéc té trong téng ngudn vén dau tu do thi clia Ha
Long con thap. Nguyén nhan bao gobm:

e Han ché trong nang luc quan ly va trién khai du an tai dia phuong.

e Cacthtuc hanh chinh va yéu cu bdo céo phuctap tircac té chic
tai trg.

4.2. Thdch thirc va tiém néng trong huy déng vén

4.2.1. Thdch thuc

Mot trong nhiing thach thic I6n nhat doi véi Ha Long la viéc dam
bao su déng bo gilta quy hoach va thuc hién cac dy én. Nhiéu du an bi
cham tién d6 do vudng méc trong gidi phdng mat bang va cac thi tuc
hanh chinh. Bén canh d6, kha néng thu hat vén FDI ctia thanh phé con
han ché so vdi cac trung tam kinh té khac nhu thu d6 Ha Néi hay
TPHCM. Ngoai ra, co ché chinh sach chua & hap dan dé khuyén khich
cac nha dau tu quéc té tham gia vao cac du an ha tang 16n. Mat khac,
thanh phé ciing phai d6i mat vdi cac van dé méi trudng nghiém trong,
dac biét la 6 nhiém nudc va chat thai ran, lam tang thém chi phi xdr ly
trong cadc dy &n PTDT.

Céc thach thuc 16n c6 thé ké dén nhu sau:

® Quy trinh phap ly phc tap: Thai gian phé duyét cac du an 16n kéo
dai, gay mat co hi thu hat dau tu.

o Thiéu dong bd trong quy hoach: Mét sé du an khéng gan két véi
quy hoach t8ng thé, dan dén tinh trang lang phi nguén luc.

® Han ché trong thu hut FDI chat lugng cao: Ha Long van thiéu cac
chinh séch uu dai canh tranh dé thu hut cac nha dau tu quéc té 1on.

® Nang luc quan ly han ché: Doi ngii quan ly dia phuang con thiéu
kinh nghiém trong viéc trién khai cac du an phc tap, dac biét 1a cac du
an lién quan dén tin dung xanh va von qudc té .

4.2.2.Tiém ndng

Ha Long c6 nhiéu tiém nang dé phat trién nguén vén. Véi vi tri dia
ly chién lugc, gan bién gidi Trung Quéc va cac cdng bién 16n, thanh phé
c6thé trathanh trung tdm giao thuong quéc té. Ngoai ra, nganh dullich,
véi hon 9 triéu lugt khach nam 2023, cung cap mét nguén thu én dinh
dé tai dau tu vao cac du an PTBT. Bén canh d6, cac chuang trinh quéc
gia nhu Nghi quyét 06-NQ/TW vé PTDT bén viing tao diéu kién thuan
loi d€ Ha Long ti€p can cac ngudn vén ti Trung uang va quéc té.

Trong tuang lai, viéc cai thién méi trudng dau tu, tang cudng hgp
tac cong tuva phat trién cac cong cu tai chinh méi nhu trai phiéu dé thi
sé gilp Ha Long huy dong von hiéu qua hon, hudng t6i muc tiéu trd
thanh mét d6 thi théng minh, xanh va hién dai.
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5. GIAI PHAP HUY DONG VON CHO PTDT

Dé huy dong vén hiéu qua, Ha Long can ap dung mét chién lugc da
chiéu. Trugc hét, thanh phé can t6i uu héa viéc strdung ngudn véon hién
¢6 théng qua cai thién quy trinh quan Iy va phan bé ngan sach. Viéc
hoan thién khung phap ly cling la yéu t6 quan trong dé thuc day tién
d6 gidi ngan vén va thu hat dau tu.

5.1. Cdi thién méi truéng dau tu

Cai thién méi trudng dau tu'la mot yéu té quan trong dé thu hit cac
nguén vén tir khu vuc tu nhan, cac nudc (FDI) va cac t6 chiic quéc té. Dé
phat trién bén viing, Ha Long can tao ramoét moéi trudng dau tuhap dan,
minh bach va hiéu qua, qua dé khuyén khich cac bén tham gia vao cac
du an PTDT. Dudi day la cac gidi phap chi tiét dé cai thién méi trudng
dau tu tai Ha Long.

Cai thién moi trudng dau tu la yéu t6 quyét dinh dé Ha Long thu
hat cdc ngudn vén can thiét cho sy phat trién bén viing. Cac giai
phap nhu don gian héa tha tuc hanh chinh, cai thién chinh sach
thué, tang cudng minh bach, va phat trién cac khu dbé thi va khu
c6ng nghiép thu hat dau tu 1a nhiing budc di quan trong d€ Ha Long
phat trién thanh mét thanh phé hién dai va théng minh. Viéc thuc
hién nhiing gidi phap nay khéng chi giip Ha Long thu hat dugc
nguén von dau tu ma con tao diéu kién thuan Igi cho cac nha dau
tu trong va ngoai nudc, qua do thic ddy tang trudng kinh té va nang
cao chat lugng cudc séng cho cu dan.

a.Don gian hoéa thi tuc hanh chinh va giam rao can phap ly

Mot trong nhiing yéu t6 chinh can trg dong vén dau tu la thi tuc
hanh chinh phuic tap, kéo dai va thiéu tinh minh bach. Theo UNCTAD
(2019), cac thu tuc phép ly khdng rd rang hodc thiéu minh bach sé tao
ra rdi ro cho cac nha dau tu, lam ting chi phi va thdi gian trién khai cac
du an [21]. D& thu hit dau tu, Ha Long can thuc hién cac cai cach manh
mé vé thi tuc hanh chinh, bao gém:

® Thyc hién viéc cap phép nhanh chéng va minh bach cho céc
DADT, dac biét la cdc DAXD CSHT va nha & xa héi.

© Dam bao quyén st dung dat cho cac nha dau tu, dong thdi lam ré
cac quy dinh vé dén bu, gidi phdng mat bang, va chuyén nhuong quyén
st dung dat.

o Ap dung cac cong nghé sé trong viéc cap phép va QLDA dé gidm
thiéu sai s6t va thdi gian xU ly hé so.

b. Cai thién chinh sach thué va cac uu dai dau tu

Chinh sach thué va cac uu dai dau tula yéu t6 quan trong trong viéc
thu hut von dau tu tu nhan va FDI. Cac chinh sach nay can phai ré rang,
én dinh va hop ly d€ dam bao lgi ich cho ca nha dau tu va chinh quyén
dia phuong. Mot s6 giai phap cai thién chinh sach thué va uu dai dau tu
bao gom:

e Ap dung uu dai thué cho cac du &n bén viing: Cung cap cac uu
dai thué cho thuc hién cac du an xanh, st dung nang lugng tai tao, va
€6 tac déng tich cuc dén maéi trudng.

® Khuyén khich dau tu vao cac linh vuc uu tién: Ha Long c6 thé xay
dung cac khu cong nghiép, khu ché xuat hodc cac khu dé thi thong
minh, ngi cac nha dau tu dugc hudng cac uu dai vé thué, hé trg tai chinh
va ha tang.

© Dam bao su én dinh clia chinh sach thué: Can tao ramot hé théng
thué 8n dinh, khéng thay d6i dot ngét, dé cac nha dau tu cé thé tinh
toan va lap ké hoach dai han cho cac DADT.

<. Tang cuéng minh bach va bao vé quyén Igi clia nha dau tu

M6t méi trudng dau tu minh bach 1a yéu t6 c6t 16i dé thu hut va gitr
chan cac nha dau tu. Suminh bach trong cac quy trinh dau tu sé tao ra
sutin tudng gilia cac bén lién quan va gidm thiéu rti ro. D& tang cudng
minh bach, Ha Long c6 thé thuc hién cac giai phap:

® Cong khai théng tin vé dy an: Tat ca cac thong tin lién quan dén
cac DADT, dac biét la cac du an I6n, can phai dugc céng khai va minh

bach. Cac nha dau tu can c6 quyén truy cap dé dang vao cac thoéng tin
vé quy hoach, tai chinh va tién d6 trién khai du an.

© Cai thién co ché giai quyét tranh chap: Bam bao rang cac tranh
chap sé dugc gidi quyét nhanh chéng, cong bang théng qua cac co ché
toa an hodc trong tai qudc té. Viéc nay sé gilp cac nha dau tu yén tam
hon khi tham gia vao cac du an tai Ha Long.

© Tang cuding gidm sat va kiém tra: Cac ca quan chiic nang can dam
bao tinh cong bang trong viéc cap phép, thuc hién duy an, va giam sat
cac nha dau tu, dac biét la trong cac linh vyc nhay cdm nhu méi trudng
va an toan lao déng.

d. Xay dung cac khu db thi va khu cdng nghiép thu hat dau tu

DE tao ra mot méi truding dau tu thuan lgi va hap dan, Ha Long can
xdy dung cac khu do thi va khu cong nghiép chuyén biét nham thu hat
cac nha dau tu. Biéu nay bao gom:

e Phit trién khu cong nghiép hién dai: Ha Long c6 thé xay dung céc
khu céng nghiép hién dai, c6 ha tang hoan chinh, sdn sang don nhan
cac nha dau tu trong linh vuc san xudt, ché bién va xuat khiu. Viéc nay
sé tao ra co hoi viéc lam cho ngudi dan va thuc ddy tang trudng kinh té.

® Dau tuvao khu d6 thi théng minh: Cac khu d6 thi théng minh, véi
ha tang céng nghé cao va bén viing, sé thu hut cac nha dau tu trong
linh vuc BDS va cong nghé. D& phat trién cac khu dé thi nay, Ha Long
cantang cudng dau tu vao CSHT giao théng, nang lugng tai tao va cong
nghé théng tin.

e. Cai thién ha tang giao théng va két néi lién viing

Giao théng la yéu t6 quan trong trong viéc thu hat dau tu, dac biét
la cac du an FDI. D€ cai thién méi trudng dau tu, Ha Long can chi trong
vao viéc phat trién ha tang giao thong két ndi véi cac khu vuc xung
quanh va cac cang bién quéc té:

® M& rong va nang cdp cac tuyén dudng giao thong chinh: Viéc
phat trién cac tuyén dudng bé va dudng sit néi Ha Long véi cac thanh
phd1&n nhu Ha Néi va Hai Phong sé gitp gidm thiéu chi phivan chuyén,
tao diéu kién thuan Igi cho cac doanh nghiép san xuat va logistics.

e Phit trién cang bién quéc té: Ha Long can dau tu phat trién céac
cang bién dé phuc vu nhu cau xudt nhap khdu hang héa va du lich quéc
té. Viéc nay khoéng chi thu hit cac nha dau tu nuéc ngoai ma con tao ra
cac cd hai viéc lam va thic ddy phat trién cac nganh céng nghiép phu
tro.

5.2. M&'réng hop tdc cong tu’ (PPP) trong xdy dung va PTDT

M6 hinh PPP da trg thanh mét cdng cu quan trong trong viéc huy
doéng vén va trién khai cac du an PTDT, dic biét Ia trong cac linh vuc can
vén 16n nhu ha tang giao théng, nang lugng tai tao, nha &'xa hoi va dich
vu cdng céng. Viec mé rdng hop tac cong tu (PPP) trong xay dung va
PTOT tai Ha Long la mét gidi phéap kha thi dé giai quyét tinh trang thiéu
hut vén trong cac du an phét trién ha tang va cai thién chat lugng s6ng
cho cu dan. D& thuc hién diéu nay, Ha Long can thuc hién mét s6 giai
phap co ban nham t8i uu héa mé hinh PPP, gidm thiéu rdi ro va tang
cuong su tham gia clia khu vuc tu nhan vao qua trinh PTDT.

M6 hinh PPP 1a mét gidi phap quan trong dé Ha Long huy déng vén
va trién khai cac du &n PTBT bén viing. Viec m& réng mé hinh PPP sé
gilp gidi quyét tinh trang thiéu hut von trong cac dy an ha tang quan
trong, déng thdi ci thién chit lugng s6ng clia cu dan va thic day phat
trién kinh t&. Tuy nhién, d€ mé hinh PPP thanh céng, Ha Long can xay
dung khung phép ly ré rang, ci thién cac co ché tai chinh, tang cudng
su tham gia clia cong dong va giam sat déc lap, dong thai nang cao
nang luc quan ly va thuc thi hgp déng.

a. Xay dung khung phap Iy ré rang va déng bd

Mét trong nhiing yéu t6 quan trong nhat dé thic ddy mé hinh PPP
la xay dung khung phap ly ré rang, 8n dinh va dé ap dung. Su thiéu hut
trong cac quy dinh phap ly Ia mét trong nhiing yéu t6 can trd su phat
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trién ctia m6 hinh PPP tai Viét Nam, dic biét Ia trong cac du an do thi
I6n. D€ khic phuc diéu nay, Ha Long can thuc hién cac giai phap sau:

® Cai cach cac quy dinh vé PPP: Chinh quyén thanh phé can dua ra
cac quy dinh chi tiét vé hinh thiic hop tac, cac co ché tai chinh, va
phuong thiic phan chia rdi ro gitta khu vyc cong va tu. Biéu nay sé gilp
cac nha dau tu cé cai nhin rd rang vé quyén lgi va nghia vy khi tham gia
vao cac du én PPP tai Ha Long.

® Tang cudng sy phéi hgp gitia céc co quan chiic nang: BE cac du
an PPP trién khai hiéu qua, can cé su phéi hgp cht ché gilia cac co quan
nha nudc va céc doanh nghiép tu nhan, dac biét la trong cac khau giai
phong mat bang, cap phép xay dung va gidi quyét cac tranh chap.

® C3i thién céc ca ché bao lanh va bao vé Igi ich: Can cé cac co ché
bao Ianh cho cac nha dau tu tu nhan khi tham gia vao cac duén cé tinh
rdi ro cao. Diéu nay sé gidm thiéu su bat 8n va thic ddy nha dau tumanh
dan tham gia vao céc du an I6n.

b. Phat trién cac mé hinh PPP linh hoat va phi hgp véi nhu cau
thucté

Ha Long can phét trién cac mé hinh PPP linh hoat va phu hgp véi
nhu cau thuc té ctia thanh pho, dac biét la trong cac linh vuc quan trong
nhu giao théng, nha & xa hdi, va xt ly méi trudng. Mét s6 moé hinh c6
thé duoc ap dung bao gém:

© M6 hinh BOT: Day la mé hinh phé bién trong cac du an ha tang
giao thédng, m6 hinh nay c6 thé dugc dp dung cho cac du an 16n tai
Ha Long.

© Mb hinh BTO: Ha Long c6 thé st dung trong cac du an nha & xa
hdi va cac cong trinh cong cong.

© M6 hinh BOO: Ha Long c6 thé ap dung mé hinh nay trong céc
dy an xtt ly nudc thai, nha may nang lugng mat trgi, va cac dy an tai
ché rac thai.

¢. Tao co ché tai chinh hap dan va gidm thiéu rai ro

M6t yéu t6 quan trong trong viéc thic ddy mé hinh PPP la ca ché
tai chinh hap dan va gidm thiéu rdi ro cho cac nha dau tutu nhan. Theo
World Bank (2019), cac du an PPP tai cac thanh phé 16n cda Viét Nam
thudng gap khé khan trong viéc thu hit vén dau tu vi mic do rii ro cao
va chi phi trién khai I6n [22]. D& gidm thiéu rai ro va khuyén khich cac
tham gia, Ha Long c6 thé thuc hién cac giai phap sau:

® Cung cap cac khoan vay uu dai va bao lanh tai chinh: Chinh quyén
6 thé phéi hgp vai cac ngan hang thuong mai dé cung cap cac khoan
vay uu dai cho cac du an PPP, dac biét la trong linh vuc ha tang giao
thong va nha & xa hoi.

® Hb trg tai chinh tlr cac t6 chiic quéc té: Ha Long c6 thé phéi hop vdi
cactd chiic quéc t&€ nhuNgan hang Phat trién chau A (ADB) va World Bank
dé huy déng vén cho cac du an PPP, déng thai nhan dugc su hé trg ki
thuat va tai chinh dé gidm thiéu rdi ro va ddm bao chat lugng du an.

o Chia sé rti ro cong - tu hop ly: Cac hgp déng PPP can xac dinh ré
rang muc d6 rui ro gifa khu vuc cong va tu.

d. Tang cuéng su tham gia clia cdng ddng va giam sat doc lap

DéE mé hinh PPP phat huy hiéu qua, su tham gia clia cong déng va
cac t8 chic giam sat doc lap la rat quan trong. Chinh quyén can thuc
hién cac bién phap sau:

® Tham gia clia cdng dong: COHng ddng dia phuong can dugc thong
bao vé cac du an PPP, tham gia vao qua trinh ra quyét dinh va déng gop
y kién vé cac van dé lién quan dén PTDT, bao vé moi trudng va cac dich
vu cong cong.

® Tang cudng gidm sat déc 1ap: Cac té chiic giam sat doc 1ap can
dugc thanh 1ap dé kiém tra va danh gia cac du an PPP, ddm bao cac
du an dugc trién khai dung tién do, chat lugng va cé su minh bach
vé tai chinh.

e.Nang cao ning luc quan ly va thuc thi hop dong PPP
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Qua trinh quan ly va thuc thi hgp déng PPP rat quan trong dé dam
bao cac du an dugc trién khai hiéu qua. Ha Long can nang cao nang luc
QLDA va dam béo cac hgp déng PPP dugc thuc hién ding theo cac diéu
khoan da ky két. Chinh quyén thanh phé can dao tao doi ngl can bd
QLDA, déng thai xay dung céac co ché kiém tra va danh gia dé€ dam béo
tinh minh bach va hiéu qua clia cac du an.

5.3. Phat trién cong cu tai chinh d6 thi huy déng von cho xay
dung va PTBT

Phat trién cac cong cu tai chinh db thi la mét gidi phap quan trong
gitip huy dong ngudn luc tai chinh cho cac DAXD va PTDT, ddc biét
trong béi cdnh NSNN khong thé dap (ing ddy di nhu cau dau tu cho
cac du an ha tang va dich vu céng. Déi véi Ha Long, viéc phat trién cong
cu tai chinh do thj sé gitip thanh pho nay giai quyét cac van dé tai chinh
trong viéc phat trién ha tang, xay dung cac khu d6 thi méi, bdo vé moi
trudng, va nang cao chét lugng séng cho cu dan. Cac cdng cu tai chinh
dé thi phu hgp sé déng vai trd quan trong trong viéc huy dong vén tir
cacnha dau tutunhan, t6 chuic tai chinh quéc té va cac t6 chuc tai chinh
trong nudc.

Viéc phat trién cac cong cu tai chinh d6 thi nhu trai phiéu dé thi, tin
dung xanh, quy PTDT, chiing khoan hoa tai san do thi va quy dau tuBDBS
la cac gidi phap quan trong gitip Ha Long huy déng vén cho xay dung
va PTDT. Céc cébng cu nay khong chi gilp tang cudng nguén luc tai
chinh ma con tao ra ca héi cho cadc NBT trong va ngoai nuéc tham gia
vao cac du an phat trién bén ving. Ha Long can tan dung tiém nang du
lich va céac yéu t6 chién lugc clia thanh phé dé trién khai hiéu qua cac
cOng cu tai chinh dé thi, gdp phan vao viéc xay dung mét thanh phé
hién dai, bén viing va théng minh.

a. Phat hanh trai phi€u d6 thi d€ huy déng vén cho cacduan ha
tang giao théng va dulich

Ha Long la mot thanh phé du lich véi ty trong déng gop clia nganh
du lich vao GDP I6n, nén viéc phat trién CSHT giao théng va cac du éan
du lich quy mé 16n la can thiét. Trai phiéu do thi la mét cong cu tai chinh
pht hgp dé huy déng vén cho cac du an nay. Tréi phiéu dé thi sé& cho
phép chinh quyén thanh phé huy déng vén tir cac nha dau tu dé xay
dung céc du an giao thong trong diém nhu dudng cao tSc két néi Ha
Long vai cac khu vuic khac trong tinh va ca nudc, cac tuyén dudng noi
céac diém du lich trong yéu nhu khu du lich Bai Chay, Vinh Ha Long va
cac khu nghi dudng cao cap. Ha Long c6 thé phat hanh trai phiéu dé thi
vdi lai suat uu dai cho cac nha dau tu tai trg cho cac du an ha tang nay
ma khéng lam tang ap luc ng cong.

b. Tin dung xanh d€ tai trg cho cac du an bao vé méi truong va
phat trién bén viing

Vi vi tri ddc biét ctia Vinh Ha Long, viéc phat trién cac cong trinh
bao vé moi trudng, xt ly chat thai va xay dung cac khu do thi xanh la vo
cling quan trong. Tin dung xanh la mét céng cu tai chinh phu hgp dé
tai trg cho cac du an nay. Cac nha dau tu sé dugc uu dai thué va cac loi
ich tai chinh khi tham gia vao cac du an nay, dong thai gép phan vao
bao vé méi trudng va phat trién bén viing ctia Ha Long.

Ha Long ¢6 thé phat hanh tin dung xanh dé huy déng vén cho céc
du an nang lugng téi tao va cac céng trinh xt ly nudc thai sinh hoat.
Diéu nay khéng chi gilip Ha Long phét trién bén viing ma con thu hat
cac nha dau tu quéc té quan tam dén cac du an xanh, tao ra dong vén
dau tu dai han va 6n dinh.

¢. Quy phat trién db thi dé huy déng vén cho cac du an nha & xa
héi va phat trién ha tang

Céac du én nha 6xa hoiva ha tang céng cong nhu bénh vién, trudng
hoc va céc cong trinh cédng cdng khac la nhimg nhu cau cap bach tai Ha
Long. Quy PTOT sé la mét cong cu hiéu qué dé huy dong vén cho cac
du an nay. Quy sé huy déng ngudn luc tai chinh tir cac t6 chic tai chinh
qudc t& ngan hang, quy dau tuva cac nha dau tu tu nhan dé tai tro cho
cac du an nha & xa hoi, dac biét la cac khu d6 thi mai phuc vu cho déi
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tugng thu nhap thap va cdng nhan cac khu céng nghiép [23]. Viéc
thanh ap quy nay sé gitip Ha Long huy dong von dai han cho cac du én
phat trién ha tdng va nang cao chat lugng séng cho cu dan.

d. Chitng khoan héa tai san d6 thi d& huy déng vén tir cac tai
san céng

Chimg khoén héa tai san db thi la viéc chuyén nhugng cac tai san
cong nhu dat dai, CSHT thanh cac chiing khoén c6 thé giao dich trén thi
trudng tai chinh. Day la mét cong cu tai chinh ma Ha Long c6 thé st
dung dé& huy dong vén tir thi trudng tai chinh. Chinh quyén Ha Long c6
thé sirdung cac tai san cong, chdng han nhu dat dai chua st dung hoic
cac cong trinh ha tang cdng cdng nhu cac khu chg, khu dan cu hién co,
dé chuyén d6i thanh cac chiing khoan cé thé ban trén thi trudng. Cac
nha dau tu sé mua cac chiing khodn nay va nhan dugc Igi nhuan tur cac
khodn thu nhap dugc tao ra ti viéc khai thac cac tai san nay.

Chuiing khoan hoa tai san dé thi cé thé dugc ap dung tai Ha Long dé
phat trién cac khu dé thi méi hodc cac cong trinh cdng cong. Ha Long
c6 thé ap dung mé hinh nay dé huy dong vén cho cac du an phat trién
ha tang giao théong hoéc khu cong nghiép, dong thai gidp tang cudng
tinh thanh khodn cho thi truong tai chinh dé thi.

e. Quy dau tu BDS (Real Estate Investment Funds)

Quy dau tu BDS la mét cong cu tai chinh quan trong gitp huy dong
von cho cac du an phét trién nha &, khu dé thi, khu thuang mai va khu
nghi dudng [21]. Ha Long, véi tiém nang du lich va BBS phat trién manh,
6 thé sirdung quy nay dé tai trg cho cac du an BDS. Quy dau tu BDS cho
phép céc nha dau tu tham gia vao cac du an BDS Ién ma khong can phai
truc ti€p s& hiiu tai san. Cac du an khu dé thi mai, khu nghi duéng cao cap
va céc du an nha &xa hdi co thé dugc tai trg théng qua cac quy dau tunay.

Ha Long c6 thé thanh 1ap quy dau tu BBS dé huy dong vén cho cac
du &n phat trién nha & xa hdi, khu d6 thi cao cap, hodc cac khu nghi
dudng. Quy nay c6 thé thu hit vén tir cac nha dau tu trong nudc va quéc
té, dac biét la cac nha dau tu quan tam dén thi truong BDS va du lich.

6.KET LUAN

Phat trién d6 thi bén viing la mét muc tiéu quan trong d6i véi Ha
Long trong béi canh d6 thj hda nhanh chéng va nhu cau cai thién CSHT
ngay cang tang. Tuy nhién, viéc huy dong vén cho cac dy DAXD va PTDT
tai Ha Long dang d6i mat véi nhiéu thach thiic 16n, dac biét la khi NSNN
khong du dé dap tng toan bd nhu cau nay. Chinh vi vay, viéc phat trién
cac cong cu tai chinh d6 thi trd thanh mét gidi phap quan trong dé huy
déng von tir nhiéu ngudn khac nhau. Bai viét nay da phan tich cac
nguén von chinh ma Ha Long c6 thé huy déng, bao gém NSNN, vén tu
nhan, FDI, va cac ngudn tai chinh qudc té, dong thai dé xuat cac giai
phap phaét trién céng cu tai chinh d6 thi nhu trai phiéu dé thi, tin dung
xanh, quy PTDT, chiing khoan haa tai san do thi va quy dau tu BDS. Méi
cdng cu tai chinh nay khéng chi giiip Ha Long huy dong dugc ngudn
luc tai chinh I6n ma con tao diéu kién cho cac nha dau tutrong va ngoai
nudc tham gia vao qua trinh phét trién thanh phé.

Dé thuc hién hiéu qua cac gidi phap huy déng vén nay, Ha Long can
cai thién méi trudng dau tu, can tap trung vao viéc xay dung khung
phap ly ré rang va déng bd dé trién khai cdc mé hinh PPP, déng thdi mé
réng Uing dung cac cdng cu tai chinh hién dai dé thu hit thém ngudn
von cho cac du an PTET bén viing. M6t yéu t6 khéng thé thiéu la su
tham gia clia cdng déng va cac t6 chic giam sat doc lap trong cac du
an PPP va cac cong cu tai chinh d6 thi. Chinh quyén Ha Long can dam
bao tinh minh bach trong tat ca cac khau ctia quy trinh huy dong vén
va trién khai du an, qua dd tao ra sy tin tudng tu cac va cong dong.
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TGM TAT

Hign nay, trong thiét ké mang coc cho cang trinh chiu tai trong lan,
thuang chi tinh coc chiu toan ba tai trong, ba qua phén tai ma be
mang tiép xdc vai d&t ganh dix. Digu nay gy lang phi trong tinh toén
kha nang chiu tai cia mang. Do thigt k& mang be coc phic tap va
thigu giai phap higu qua cho céng trinh chiu tai lan, nghién ciru nay
phét trién ma hinh s& dé phén tich sy chia tai giia coc va be. Ma
hinh dua trén phan tich Iy thuygt, thi nghiém ma hinh nha va phén
tir hitu han, xem xét céc trong tac phirc tap nhu coc - coc, coc - be,
be - dat va coc - dét. Nghién ciu danh gia sy chia tai theo sd lugng
coc, khodng cach va kich thuac be qua thi nghiem ma hinh va ddi
sanh vai phuong phap sd trudng hop | coc don, nham coc 2x2 va
nham coc $x3. Coc ca tigt dien tran, duing kinh 38 mm va dai 1200
mm. Dua trén két qué nghién ciu, ma hinh co si thigt ke dugc xay
dyng dé dy doan dd lan va phan bd tai trong gitra be va coc. Két qua
cho thdy quy trinh thigt k& mang bé coc higu qué co thé dya trén
hai tiéu chi chinh: da lan va phan chia tai trong gita be va coc.
Phuong phép thigt k& dé xuét phd hop cho giai doan thigt k& so ba
mang be coc.

Tir khaa: Be coc, chia tai, ma hinh ti [ nha, da lan.

ABSTRACT

Current pile foundation design for large-load structures often
assumes piles alone bear the entire load, neglecting the
contribution of the mat foundation in contact with the soil,
leading to inefficiencies in load-bearing calculations. Due to the
complexity of piled raft foundations and a lack of efficient design
solutions, this study develops a numerical model to analyze
lnad-sharing between raft and piles, incorporating theoretical
analysis, small-scale model experiments, and finite element
methods to address complex interactions such as pile-to-pile,
pile-to-raft, raft-to-soil and pile-to-soil. By examining load
distribution based on factors like pile quantity. spacing, and raft
size, with cases including a single pile, the pile groups consisted
of 2x2 piles and 3x3 piles, the study establishes a design model
to predict settlement and load distribution between raft and
piles. The results indicate that an efficient design approach for
piled raft foundations can focus on two primary criteria:
settlement and load-sharing. making this method suitable for
preliminary foundation design.

Keywords: Piled raft; load-sharing; small-scale model; settlement.

1.DAT VAN PE

Mong bé coc da dugc sir dung nhiéu & cac qudc gia trén thé gidi
cho céc loai dat khac nhau. Trudc day méng bé coc chi st dung cho
mot s6 loai dat nhat dinh. Tuy nhién ngay nay né dugc st dung cho
hau hét cac loai dat va st dung cho cac cong trinh nhu tdéa nha cao
tang, cong trinh cau, cac nha may céng nghiép I6n. Méng bé coc
dugc st dung cho céc cong trinh xay dung béi vi dap ung kha nang
vé stc chiu tai va giam dé lun cling nhu han ché dé lun léch dang
ké clia cdc méng, nhing uu diém d6 1a do su dong gop cla bé vao
kha nang chiu tai cling nhu b tri coc hgp li. Katzenbach (2000) cho
thdy mot s6 uu diém ctia méng bé coc va dua ra mot s6 vi du vé cac
Ung xU clia bé va coc trén dat sét ciing. Hemsley (2000) cling chira
viéc st dung bé coc cho cac cong trinh trén cac loai dat khac nhau
tUr mot s6 nghién ctu trén thé gidi. Thiét ké hiéu qua ctia méng beé
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coc dugc trinh bay béi Randolph (1994), Poulos (2001). Cé nhiéu
phucng phap dugc dé xuat dé phan tich mong bé coc nhu nghién
cliu cda Burland (1995) cling dua ra quy trinh thiét ké mong bé coc
dan gian, trong d6 cac coc dugc thiét ké dé hoat dong nham gidm
d6 1un; Horikoshi va cac cong su. (1999) phat trién phuong phap
téng thé dé tinh toan méng bé coc. Poulos (2000) va Poulos (2001a,
2001b) da téng hop nhiéu phuang phap tinh toan don giadn va
phuong phap sé dé xuat cho thiét ké clia bé coc. Moyes va cdng su
(2005) cling da chi rarang méng bé coc dap ting dugc kha néng chiu
tai can thiét ma van tiét kiém dugc chi phi udc tinh khoang 30% so
VGi cac hé théng méng coc théng thudng va Mandolini vai cac cong
su. (2005) da néu rang viéc chia tai gilta coc va bé 1a mét dai lugng
co ban trong cac phuong phap thiét ké tién tié€n va trong cac quy
dinh méi vé mong bé coc.
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Nhin chung, trong hé théng méng beé coc, riéng bé cing cé thé
cung cap dugc kha nang chiu luc can thiét nhung khong thé kiém
soat dugc do lun. Do d6, cac coc ddng vai trd quan trong trong viéc
giam dé lun, gidm d6 Iun léch cta bé. Do do6, su két hgp bé va coc
trong mot hé théng méng bé coc dugc coi la hé thong rat phuc tap
nhung toan dién. Tuy nhién hién nay & Viét Nam, cac tiéu chuan
thiét k& d6i véi mong beé coc chua dugc hinh thanh, cé thé vi trong
qua trinh lam viéc véi cac tai trong khac nhau tac dung 1én hé méng
bé coc cho ta su phén bé tai trong doc truc trong coc don cling nhu
clia nhém coc sé khac nhau. Sy phtc tap cta loai méng nay la do su
hién dién ctia nhiéu yéu té tuong tac lién quan dén hé théng nhu
tuong tac coc-coc, coc-be, bé-dat va coc-dat. Vi vay can nhiéu
nghién ctiu vé su chia tai trong clia bé va coc trong nhiing diéu kién
khdc nhau clia hé méng be coc.

2.COSOLY THUYET

2.1. Phuong phap giai tich

Theo Katzenbach va céng su (2000) da chi ra trong méng bé coc ton
tai 4 tuang tac tuong ho gilra dat va cac két cau cia méng (Hinh 1):

ﬂ ﬂiﬁu T 17T’1/TﬂTT@§Tlf
%fé-uzuu;wm.Lumg, ;

R e oly) 4 Rui (s

1) Tuong tac giita coc — dat;
2) Tuang tac gilia coc — coG;
3) Tuong tac gitia bé — dat;
4) Tuang tac gilia bé — coc.

B f e
Hinh 1. Tuong tac gilta ddt va cdu tric méng bé coc (Katzenbach va cic cong sy, 2000)
Trén thé gidi co rat nhiéu phuong phap tinh todan méng bé coc.

Tuy nhién, nam 1997, Poulos chia cdc phuong phap phan tich tinh

todn moéng bé coc thanh 3 nhém: Phan tich tinh toan gian lugg;

Phan tich tinh toan gan ding bang may tinh; va phuong phép tinh

toan chinh xac bang may tinh. Cac phuong phap tinh toan don gian

bao gbm céc tac gia: Poulos and Davis (1980), Randolph (1983,1994)

(phuang phap PDR) va Burland (1995); Cac phuang phap tinh todn

chinh xac hon bang may tinh bao gém: Phuong phap phan ti bién,

trong d6 beé va coc la hé riéng I&, sir dung ly thuyét dan hoéi (Sinha,

1997).

Quan diém thiét ké méng bé coc:

Theo Poulos 2001, tac gia c6 3 quan diém thiét ké nhu sau:

(1) Tai trong lam viéc, coc ganh tai trong tir 35% dén 50% suc
chiu tai cuc han, quan hé tai trong va d6 Iin cda coc la tuyén tinh.
Tai trong tac dung lén moéng gan nhu do coc ti€p nhan.

(2) Bé dugc thiét ké ti€p nhan phan I6n tai trong tac dung Ién
modng, & tai trong lam viéc, stc chiu tai cla coc dugc huy dong tu
70% dén 100%. Quan hé tai trong - dé 1Un la phi tuyén, coc duoc
thiét ké véi nhiém vu lam giam dé 14n cda be.

(3) Bé dugc thiét ké dé ganh toan bé tai trong 1én méng, céc coc chi
ti€p nhan 1 phan cda tai trong va coc duoc bé tri nhdm dé giam Iun léch.

Dé thay d6i cac quan diém chua chinh xac vé méng bé -coc, céac
chuyén gia co dat tim cach dua ly thuyét tinh toan hé thong méng
nay, trong dé néi bat 1a Poulos & Davis (1980), Fleming va cac céng

su (1992), Randolph (1994), Burland (1995), Katzenbach (1998) va
nhitng nghién ctu gan day cda Poulos (1994, 2001a, 2001b). Ap
dung phuong trinh Midlin ctia ban khéng gian dan héi vao trong bai
todn mong bé -coc va nhiing thi nghiém thuc t& dé phan tich bai
toan, Poulos da dua ra mét mé hinh gan dang véi thuc té. M6 hinh
nay dudc st dung rong rai dé xay dung nhiéu cong trinh va tiép tuc
dugc phat trién trén thé gidi.

Phuong phap Poulos - David - Randolph (PDR) vé thiét ké mong
bé coc, méng dugc chia ra gébm 2 phan: bé va coc. Poulos (2001) da
néu rang déi véi thiét k€ mong bé coc, cac khia canh quan trong
nhat la kha nang chiu tai cuc han, d6 1an t6i da va do 14n léch dudi
tai trong thang ding. Mat khac, 6ng béao céo rang céac van dé khac
nhu kha nang chiu tai 16n nhat d6i véi cdc mé men va tai trong
ngang, mo men va luc cat déi véi thiét ké két cau be, tai trong vaméd
men coc d6i véi thiét ké coc nén dugc xem xét ky ludng va it nhat la
G giai doan thiét ké ky thuat.

2.2. Phuong phap thuc nghiém

Fioravante va cong sy (2008) da thi nghiém mo hinh hoéa hé
mong be coc trén dat cat bang may ly tdm dé nghién ctiu vai trd cla
coc gidm do lun va xac dinh sy chia sé tai trong gilra be va cac coc.
Ho quan sét thay do ltn ca bé giam khi s6 luong coc tang. Két qua
cho thdy coc dich chuyén cé hiéu qua hon trong viéc lam giam dé
lin cla bé so vdéi coc khéng dich chuy&n. Nhém nghién clu phat
hién ra rdng su dong gép clia bé bat dau khi cac coc dat dén kha
nang chiu tai cuc dai. Ho cling quan sét thay rang do cing cla bé
coc tang 1én khi s8 lugng coc dudi bé tang Ién.

Sharafkhah va Shooshpasha (2017) nghién ctiu vé tng x{ clia
nhém coc tu do va bé coc trong phong thi nghiém bang mé hinh vat
ly véi cac trudng hgp bé tri coc véi khoang cach khac nhau. Vat liéu
trong mé hinh ctia Sharafkhah va Shooshpasha la cat, cat dugc dua va
thung chua theo tiing 16p véi chiéu cao téng 1a 80 cm va chiéu day
moi I&p 1a 10 cm. Thung chira cat duge lam bang két cau thép vdi kich
thudc 1,3x1,3x1,0 (m) dugc dat trén san bé tong cbt thép 2,2x2,2x3,0
(m). PO lun clia coc dugc xac dinh bang déng hé do bién dang dat &
vi tri dau coc trén bé. Phan b tai trong lén coc véis /d 1a 2,6 va 5,2,
tai trong Ién coc tuong ting khoang 87% va 71%.

Bhartiya va cac cdng su (2020),nghién ctru mo hinh vat ly nham
xac dinh du doédn dé ltn cla bé coc trong thiét ké sa bé. Tuong tac
gilia coc va dat phu thudc vao chiéu dai coc, dudng kinh, tuong tac
gilta nhém coc va dat phu thudc vao khoang céch coc, sé luong coc
vai dién tich clia bé, va cac thong sé nay xac dinh dé cliing cia nhém
coc. P cliing mong bé coc phu thudc vao tuong tac ba chiéu gitia
bé, coc va dat, va c6 thé dugc udc tinh tir do cling riéng clia beé va
nhém coc. Coc thudng chiu 70% -90% téng tai trong thdng ding
tac dung lén hé thng méng bé coc.

Nghién ctéu mé hinh vat ly nham xac dinh sy phan bé tai trong
gilra bé va coc trong mdng bé coc vdi cac truong hop kich thudce be,
khoédng cach coc cling nhu sé lugng coc khac nhau. Hon nira, dnh
huéng clia sy tuong tac gilra cac chi tiéu hinh hoc clia bé va coc véi
mot s6 tinh chat co hoc quan trong trong diéu kién dat khac nhau
trong diéu kién cu thé sé anh hudng nhiéu dén su phan bé tai trong
|én bé va coc trong hé moéng bé coc.

2.3. Phuong phap Phan ti hitu han

Prakoso va Kulhawy (2001) da st dung cac mé hinh phan tirhiu
han dé du doén Ung xU& clia mong bé coc va dé xudt mot quy trinh
thiét k& dua vao chuyén vi clia méng bé coc. Ho da st dung PLAXIS
trong nghién cltu cGla minh va mang lai két qua day du dé phan tich
hé théng bé coc ma khéng mat qua nhiéu thai gian cho viéc lap mo
hinh va tinh toén.

Phuong phéap phan ti hitu han trong phan tich (ng suat - bién
dang méng beé coc [a mét trong nhiing phuong phap hién dai dugc
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Ung dung nhiéu vai d6 tin cay cao (Bhartiya va cdng su, 2002), va két
qua nghién ctu ciing cho thay hinh dang hinh hoc ctia bé khéng
anh hudng nhiéu dén két qua phan bé ting suat clia hé, bién dang
clia bé tdng vdi su tang ctia khodng cach coc va gidm véi sy tang
cla kich thudc va chiéu dai coc.

Phan mém thudt toan thuong mai Plaxis dugc dung dé mé
phong phan tich cac bai toan dia ky thuat bang nhiéu loai mé hinh
khéc nhau nhu: M6 hinh Linear Elastic, Mohr — Coulomb, Hardening
- Soil, Soft Soil model, Soft Soil creep. M&i mé hinh toan sé phu hop
vGi nhimng loai dat nén khac nhau dé mé ta (ng xd, méi quan hé
tuong hé gilia be, coc va dat nén trong viéc phan chia tai trong clia
modng be coc.

3. VAT LIEU VA THIET BI NGHIEN CUU
3.1 Vat liéu cat
Puwong cong phan bo cé hat

100 e e

® /

0 /
6 /
w .
o ““Kich thwéc hat (mm)” e
Hinh 2. Dudng cong phén b6 ¢& hat cia mau dat
M6 hinh dugc dugc thuc hién trén vat liéu cat, cat sir dung trong
thi nghiém la loai cat c6 thanh phan hat nhu hinh 2 dugc ché bi dat
theo phuong phap dam nén tai d6 dm tu nhién. Trudc khi thi
nghiém can kiém tra dung trong va d6 dm dé xac dinh cac théng s6
tuong Ung, nhiing théng s6 nay dung dé tinh toan va mé phéng
trong mé hinh thi nghiém. Trong mé hinh thi nghiém, miu dat dugc
thi nghiém xéc dinh dung trong lic thi nghiém la y =18.62 kN/m?3,
do d6 c= 0.055 kN/m? va ¢=31,5° va dé chat tuong d6i Dr = 82.7%
dugc chon dé nghién cdu.
3.2 Vat liéu bé va coc
3.2.1Vatliéu bé
Vi gia thiét dai coc ciing, vi thé dé ciing clia dai coc la théng sé
can dugc tinh toan dé dam bao dé chinh xéac cla gia thiét ban dau.
Dé ting d6 ciing va gidm trong lugng clia dai, ta lua chon vat liéu
thép cho dai coc. Theo ly thuyét dé ciing cla dai coc cé thé dugc
tinh toan, nhu sau:
Dai coc hinh vuéng: Horikoshi va Randolph (1997) da dé nghi
cdng thiic xac dinh do cing ty |é gilia dai coc va dat theo cong thic:

1-v? ¥
K,S=5,575( 2) L (1)
E, (1 -V, ) B,
Trong d6: B ; tr - la chiéu rong va chiéu cao clia dai coc vudng.
Theo nghién ctiu ctia Horikoshi va Randolph (1997) ta c6 thé
quan niém dai coc tuyét doi ciing khi ty sé do6 ciing co gia tri Krs
=1000.
Dai coc hinh vudng c6 kich thudc: 300x 300(mm), chon d6 day
cha dai coc tr =25 (mm), iing vai dé cliing duang déi gilia dai va dat
la Krs=~ 1774.

Phan tram hat min hon (%)

Hinh 3. Cu tao bé coc
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3.2.2 Vatliéu coc

Coc dugc ché tao bang hép kim nhém, hinh tru c6 dudng kinh
d= 38 mm; chiéu day 6ng 1,36; chiéu dai ctia coc la 1200 mm. Coc
dugc gia cong & dau va mi coc bang thép Co dau déng xuéng dat
vat nhon, dau con lai tao ren lién két coc vao dai, c6 dinh véi dé be
coc. Coc dugc phii mot I6p sika dé quét 118p cat méng, hinh thanh
coc ¢c6 mat ngoai nham dé coc tiép xuc vai dat c6 dé ma séat cao
(hinh 4). Vi tri do bién dang doc theo than coc duoc gia cong vao
than coc véi dé sau 0.4 mm, rong 5 mm, dai 50 mm, Céng viéc gan
két cac strain gauge vao coc doi hoi ky nang, su ti mi, can than véi
chat két dinh lién két phu hgp vai vat liéu lam coc, dong thai phu
I6p chat két dinh va lam nham bé mat vat liéu coc dé bao veé strain
gauge.

Hinh 4. C4u tao hé coc
M6 dun dan héi clia coc dugc xac dinh qua dé doc cta dudng
cong quan hé giita Uing suat va bién dang trong viing bién dang dan
hoi bang cach thi nghiém nhiéu mau khac nhau. M6 dun dan héi
cla coc ¢ anh hudng truc ti€p dén két qua do bién dang doc truc
clia coc (h;lr_lh 5).

Hinh 5. Thi nghiém xdc dinh md dun dan hoi cla coc

3.2.3 Khung thép chiia mau

Mé hinh véi khung thép chir | dung dé I3p dat thung chia vat
lieu va kich thay luc (hinh 6). Thiing chira vat liéu dugc lam bang
thép vai vé day tdm thép la 2.5 mm, kich thudc lap phuong
1.8x1.8x1.8 (M) v4i cac sudn gia ¢ va cac thanh thép hop bao
quanh thung chira vat liéu. Vai dia ky thuat dugc s dung bao quanh
Iong clia thung chia vat liéu tranh thoat cat va nudc ra ngoai trong

qua trinh thi nghiém mo hinh vat ly.
'.//u Ii'

Thép chi I:
I!\I\\O 45020059
1)

Hinh 6. Khung thép va thiing chita mau thi nghiém
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Hinh 7. Mat cat doc md hinh nghién ctiu

Mo hinh dugc bé tri vai tdm nén c6 bé day 2cm va dudng kinh
35 c¢m dat 1én nén cat va dudi tdm nén nho hon cé bé day 5 cm va
duong kinh 10 cm. Kich thuy lyc véi kha nang tac dung luc doc truc
Ia Pmax = 100 kN. D&i v6i xac dinh chuyén vi ciia hé mong beé coc,
hai déng hé do chuyén vi dugc 13p ddi ximg hai bén be, vi tri dat
déng hé do chuyén vi nén dugc 1dp ngoai gan sat bién nham xac
dinh chuyén vi I6n nhat.

Bang 1. Cac truong hop nghién ctiu méng be coc

Thong sé dat nén va coc trong mé phong bang Plaxis dugc sur
dung nhutrong mé hinh thi nghiém vat ly va phuang phap giai tich.

Bang 2. Thong s6 dau vao dung mé phdng méng bé — coc bang
phan mém Plaxis

Thong s6 Ky hiéu Don vi Gia tri
Ung xt cGia nén dat Type SH;”rdenmg
Ung xt cia vat liéu drained
Chiéu day I6p dat m 1.8
Dung trong riéng tu Yunsat kN/m® | 18.62
nhién
D}Jng trong riéng bao yon KN/m? 18.75
hoa
Luc dinh don vi C kN/m? 5.5
GOC ma sat trong Q do (%) 32
Hé s6 poisson v - 0.3
GOc gian ng v do (%) 2
Mc?ﬂldun cat tuyén tham gref KN/m2 50.000
chiéu 50
M3 dun d& tai tham £ | kN/m? | 150.000
chiéu ur

a oy x 103
Hé s6 tham ngang Kx cm/s

. oy x , 103
Hé s6 tham dung Ky cm/s

STT | Trudng hop Kich thudc | SO lugng Khoang cach
bée (mm) coc coc (mm)

1 B300 300x300 0

2 B300-1c 300x300 1

3 B300-4c-2.5d | 300x300 4 2,5d

4 B300-4c-5d 300x300 4 5d

5 B490 490x490 0

6 B490-1c 490x490 1

7 B490-4c-2.5d | 490x490 4 2,5d

8 B490-4c-5d 490x490 4 5d

9 B490-9¢-5d 490x490 9 5d

10 | B490-9c-2.5d | 490x490 9 2,5d

B6 do dac quan trdc: dong hé do chuyén vi véi d6 chinh xac
0.01mm, hanh trinh t&i da la 50 mm.
| 1 . e

—

Hinh 8. Lap dat cdc mo hinh mdng bé coc
Phan tich thi nghiém tir két qua do bién dang clia coc, tur gia tri
bién dang doc truc thu dugc clia cac strain gauge, gia tri tai trong
phan bé cla coc tai cac cao trinh tuong Uing, bang céng thic:
P =Apg; xE A,

V)

VGi: Ep - M6 dun dan hoi clia vat liéu coc; A, - Dién tich tiét dién
ngang clia coc; Apegi - Gia tri bién dang doc truc clia coc do tai cao
trinh thii, xac dinh theo cong thuc (3):

Ape; =R, - R/ 3)

Trong d6: Ro: Tri s6 bién dang ban dau tai cao trinh thuri; Rf:Tri

sO bién dang tai cao trinh th( i ing vdi cap tai thu j;

3.KET QUA VA THAO LUAN

3.1 Két qua nghién citu bing phuong phap PDR

Dua vao ly thuyét PDR, tinh toan phan b6 tai trong clia mong beé
coc chobe 1,4, 9 coc, theo khodng cach coc 2,5d va 5d cho hé méng
bé 4 cocva 9 coc.

Bang 3. K&t qua tinh toan phuong phéap PDR trudng hgp Bé -
490 - 2,5D - 4c

Be —490-2,5D - 4c

Vv Vp Vr Kr Kp Pp Pr
(kN) (kN) (kN) (kN/m) (kN/m) % %
2,19 1,73 0,46 37,8 58,3 78,80 21,20
4,68 3,69 0,99 36,8 46,2 78,78 21,22
717 | 4,99 2,18 35,6 42,0 69,53 30,47
9,67 | 633 3,34 344 37,6 65,47 34,53
12,2 7,23 4,97 32,8 34,6 59,27 40,73
14,7 | 8,25 6,45 31,3 31,3 56,12 43,88
17,2 8,59 8,61 29,2 30,2 49,95 50,05

Bang 4. Két qua tinh toan phuong phéap PDR trudng hgp Beé -
490 - 5D - 4c

Bé - 490 - 5D - 4c

\Y Vp Vr Kr Kp Pp Pr
(kN) | (kN) (kN) (kN/m) | (kN/m) % %

0 0,00 0,00 37,8 38,7
219 | 1,16 1,03 36,8 36,2 52,80 47,20
4,68 | 2,24 2,44 354 33,8 47,96 52,04
717 | 3,15 4,02 33,8 31,9 43,93 56,07
9,67 | 4,04 5,63 32,1 29,9 41,79 58,21
122 | 4,82 7,38 304 28,2 39,53 60,47
147 | 575 8,95 28,8 26,2 39,14 60,86
172 | 6,08 11,12 26,6 25,5 35,34 64,66
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Bang 5. K&t qua tinh toan phuong phap PDR trudng hgp Bé -
490 - 2.5D - 9c

Bang 9. Két qua thi nghiém phan b tai trong clia coc véi khoang
cach coc 5d

Bé - 490 -2,5D - 9c Cap tai, kN Ti 1& phan tram coc génh,%
V Vp Vr Kr Kp Pp Pr Be 1 coc Be 4 coc Be 9 coc
(kN) (kN) (kN) (kN/m) (kN/m) % % 2.2 7.22 46.08 66.25
0 000 | 000 | 4100 | 631.0 | 000 | 0.0 4.7 10.35 41.76 66.77
468 | 394 | 1.06 | 4005 | 5593 | 788 | 212 7.2 10.70 42.19 65.59
967 | 749 | 251 | 3876 | 4946 | 749 | 251 9.7 940 42.51 64.60
122 | 1056 | 444 | 3704 | 4387 | 704 | 296 12.2 846 42.74 64.13
147 | 1315 | 685 | 3490 | 3915 | 65.75 | 34.25 14.7 8.08 42.08 64.60
172 | 1542 | 958 | 3246 | 3502 | 6168 | 3832 172 | 782 4215 65.58
Bang 6. K&t qua tinh toan phuong phéap PDR trudng hgp Bé - 490 3.3 Két qua nghién ciiu bang phuong phap thuc nghi¢m
_5D-9c Ké&t qua thi nghiém mdéng bé coc trong mo hinh dugc tong hop
B - 490 5D - 9c lt[\éng ql:1a cécﬂrk:ié’u do quan Eﬁ t:‘%li trQn’gh- d6 ltn, phan bé tai trong
v Vo Vr Kr Kp Po Pr én cDonc theo s6 u:ﬁntghcgc vak oagg cacl‘coc.kﬂ i s et
KN) | (kN) | (kN) | (KN/m) | (kN/m) | % % | PocUng ctia he thong mong be coc fa su kL hop gitfa do cling
cla be va dd cing cla coc. Boi v6i méng bé coc, moi quan hé tai
2,19 1,66 0,53 37,3 50,8 75,79 24,21 , PN P LS X o . o .
trong-lun ban dau la tuyén tinh vi ca bé va coc van con dan hoi. Khi
4,68 3,45 1,23 36,6 47,4 73,79 26,21 2 o sae s N N . N 5
217 T 20 357 223 133 28.68 khd nang chiu tdi clia coc dugc huy déng hoan toan, do cing cta
: >, 06 > : ! /6 coc giam dang ké.
9,67 6,65 3,02 34,8 41,5 68,78 31,22 =
12,2 8,08 4,12 33,7 38,8 66,24 33,76
14,7 9,37 5,33 32,5 36,4 63,77 36,23
17,2 10,59 6,61 31,2 34,1 61,57 38,43
60 BIEU PO QUAN HE TAI TRONG - bQ LUN BE 9
cQcC - 5D
s0 8o Coc —m— Coc B H"“h,w' Biéu d6 quan hé tditrongvadd  Hinh 11. Biu d6 quan hé tai trong va do
- liin cta be B300-4c IGn ctia b B490
; 40 Méng bé 300- 4 coc Méng bé - 9 coc
E 20 Y’Al:vvng tac dyng léllhé méng bé - zqcr,ikN ‘Tii trong tac d‘ung Ién hé mn'rfg bé - coc, kl‘:"
20 E v \ E 10 \\\
5/D=5 —e—5/D=25 5/D=5 —e—5/D=25
0 Hinh 12. Bi€u d6 quan hé tai trongva do  Hinh 13. Biéu do quan hé téi trong va do
0 50 100 150 200 250 300 350 L, L,
PO LUN (MM) Iin ca bé B300 Iin cia beé B300-4¢

Hinh 9. Lap dét cac md hinh méng bé coc
3.2 Két qua méd phéng bang Plaxis
Thoéng s6 dat nén va coc trong mé phong bang phan mém Plaxis
3D st dung nhu trong mo hinh thi nghiém vat ly dugc trinh bay &

bang 2.

Bang 7. Két qua tai trong phan bé 1én coc bang mé hinh Plaxis

3D tur 1,4, 9 coc

Khoang cach coc

Phan tram coc génh, %

2.5d 5d
Bé 1 coc 7.8 7.82
Bé 4 coc 38.07 38.83
Bé 9 coc 63.9 65.17

cach coc 2.5d

Bang 8. Két qua thi nghiém phan b tai trong clia coc véi khoang

Cap tai, kN Ti 1& phan tram coc génh,%
Bé 1 coc Bé 4 coc Bé 9 coc
2.2 7.22 76.34 29.46
4.7 10.35 61.62 48.69
7.2 10.70 57.81 57.29
9.7 9.40 57.49 61.51
12.2 8.46 57.26 63.32
14.7 8.08 57.92 65.06
17.2 7.82 57.85 65.94

XAYDUNG 12.2024 | ISSN 2734-9888

Tu dudng cong quan hé tai trong- d6 Iun c6 thé thay rang: Phan
dau tién la tuyén tinh vi m6i quan hé tai trong- dé 1in clia coc va bé
van con dan hoi, phan tiép theo la khdng tuyén tinh vi coc da dat
dén stic chiju tai cuc han. Do cling ctia hé thong bé coc bang d6 ciing
clia riéng bé. Tuy nhién, vi d6 cling clia coc van con tuong doi cao
nén diéu nay sé c6 mét s6 tac dong dén dod clng cla hé théng bé
coc.

Tai trong (kN)

0 5 10 15 20 25
0
—
- —_ —
_— \
E 04 A
£ ——_
c 0.6 ~—~——
=2
808
1
1.2
Bé 490 -0 coc Bé 490 -1 coc

Bé 490 - 4 coc - s/d=2.5 ——Beé 490 - 4 coc - s/d=5

Hinh 14. Biéu d6 quan hé tai trong va do lin ctia bé B300-4c

TU céc biéu d6 quan hé tai trong - d6 14n trén ta thay rdng do
[in clla méng déng vai trd quan trong nhat trong viéc phan phdi tai
trong gilta cac thanh phan moéng. Su chia sé tai trong clia bé va coc
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phu thudc chti yéu vao d6 1an ctia hé moéng. Tai trong ma beé chiu co
thé tdng Ién khi do IUin tang lén ctia hé moéng bé coc tang lén.

Bé 490x490, 2.5d

Thi nhigm - Mais 300 FOR

Ti & phin wam oo ganh, %

53 lroing coc

Hinh 15. Biéu d6 quan hé giita % hé coc ganh s6 lugng coc.

Anh huéng clia khoang cach coc dén viéc chia tai gitfa coc va be
dugc thé hién trong Hinh 15 va hinh 16. C6 thé thay rdng khoang
cach coc khoéng anh huéng dén viéc chia tai giia coc va bé trong
truding hgp bé coc dugc hé trg béi 1 coc trong khi dé nhom coc 2x2
va 3x3 ¢6 anh huéng I6n dén su chia tai trong gilia bé va coc.

Bé 4904490, 54

asa s

=

50
* 6 legngeoe

T

Hinh 16. Biéu dfi quan hé gilta % hé coc Hinh 17. Biéu d6 quan hé giiia % hé coc
ganh s6 lugng dén 9 coc tu thi nghiém va ganh s6 lugng coc tir thi nghiém v

khoéng cach coc 5d khoang cach coc 2.5
5/D=5
s =
e &
= O IWgngcoc
—i—F Plaxis 3
Log. (P Log. [Plaxis3

Hinh 18. Biéu dd quan hé gitia % hé coc génh s& Iugng coc tir thi nghiém va khoang
cach coc 5d.

Khikhoang cach coc tang, d6 cliing clia nhém coc 16n do su gidm
tuong tac gilia cac coc. Ngoai ra, viéc phan bé coc tét gidp gidm do
Iin chénh léch gitta tam va mép be. Tuy nhién, khi khodng cach coc
nho, tat ca cac coc déu nam dudi tam bé, trong trudng hgp nay, sé
c6 su chénh léch I6n gilta d6 [un tai tam va mép bé. Bo lun tai mép
bé sé 16n va do d6 Ung sudt ti€p xuc gitia bé va dat cling sé I6n, do
d6 ¢6 sy chia tai trong ro rang gilia be va coc.

Khi tinh toan bang phuong phap PDR va Plaxis 3D cho thay rang,
tai trong phan bé 1én coc trong thi nghiém mo hinh dén 9 coc cé xu
hudng tang theo s6 lugng coc. Tuy nhién khi khoang cach coc ting
dén 5d thi tai trong phan bé 1én coc clia phuong nay c6 cling xu
hudéng véi Plaxis 3D va PDR nhung tai phan bé 1én coc cao hon.

4, KET LUAN
Tai trong tac dung Ién hé mdng be coc dugc chia cho ca bé va
o, tai trong dugc phan bé 1én coc tang khi s6 lugng coc téng. Doi

véi 3 phuong phép: phuong phdp gidi tich, phuong phéap thi
nghiém va mé phdng Plaxis 3D c6 tai trong phan bé 1én coc theo ti
I& tdng c6 xu hudng gidng nhau.

Trong nghién cttu nay, mot mé hinh ti 1é nhé don gian da dugc
phét trién dé du doan @6 lin va su chia sé tai trong gilta beé va coc
trong hé méng bé coc. Mé hinh nay c6 thé cung cap c6 gié tri cho
cac ky sunén méng dé tham khao thiét ké méng beé coc, dac biét 1a
trong giai doan dau clia qua trinh thiét ké va c6 thé dé tién hanh céc
nghién ctu kha thi dé so sanh cac phuong an thay thé.

Dai vai thiét k& mong bé coc, dac biét la trong giai doan thiét ké
sa bd, do 1Un clia hé mdng va sy chia sé tai trong gilta bé va coc la
cac tiéu chi quan trong nhat dé c6 dugc thiét ké hiéu qua va kinh té.

Bang mo hinh ti lé nho vai tinh chat co ly clia dat nén & diéu kién
dat cat, két qua chi ra rdng khi sé lugng coc ting tai trong phan bé
Ién coc tang. Ti 1é do bé chiu tir 30-40%, diéu nay phu hgp véi dé
xuat ctia nhiing nghién ctiu trudc rang méng bé coc hoat déng hiéu
qua hon néu bé chiu it nhat 30% tai trong.
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Nghién cuu qua trinh cat dat da caa choong
khoan lap tréen may khoan xoay

Study the stone cutting process of the drilling installed on rotary drilling machine

>TS TRAN DUC HIEU
Truong Pai hoc Xay dung Ha No6i; Email: hieutd@huce.edu.vn

TGM TAT

Bia khoan da xoay dap dugc st dung phuc vu cong tac khoan |6 nd
min khi thi céng céng trinh ngdm, khai thac ma...thigt bi nay sk
dung nguyén |y khoan dap dinh, tirc | tao ra lyc va dap va ma men
quay dé thuc hién qua trinh khoan. Bua khoan tao ra luc va dap va
md men quay chodng khoan trong qué trinh khoan. Qug trinh cét
d&t da béng choong khoan l&p trén may khoan xoay la mat quy
trinh phirc tap va chi yéu duge sir dung trong cang nghigp khoan
d va khoan khoang san. Bai viét trinh bay qué trinh cét dat da coa
chodng khoan |4p trén may khoan xoay.

Tir khéa: Choong khoan; mé men xodn; lyc doc tryc; dao cét.

ABSTRACT

The rotary hammer rock drill is used for blast hole drilling in
underground construction and mining. This equipment operates
based on the principle of top percussion drilling. generating
impact force and rotational torque to drive the drilling process.
During drilling, the hammer drill creates impact force and
rotational torque for the drill bit, enabling effective penetration
through soil and rock. This complex cutting process, primarily
utilized in the rock drilling and mineral exploration industries,
involves a drill bit mounted on a rotary drill. This article examines
the mechanics of soil and rock cutting with a rotary drill-mounted
bit.

Keywaords: Drill bit; torque; axial force; cutting tool

1. DAT VAN BE

Khoan la mét thiét bi dugc st dung roéng rai trong cong tac
khoan 16 nd min trong khai thac mo, xay dung céng trinh ngam,
xay dung cédng nghiép va dan dung... dé tao cac 16 khoan phuc vu
né min trén ma 16 thién, trong mé than ham 1, ngoai ra con khoan
dé thao nudc, thao khi va 13p neo, 13p dat cac thiét bi trong dudng
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10. Hién c6 mot s6 cong trinh nghién u co lién quan dén linh vuc
nay nhu: Truong Van TU va cac cdng su [1] da st dung cac phuong
phap phan tich ly thuyét, nguyén ly Dalamber nham phan tich cac
luc tac dung lén rang chodng trong qua trinh pha huy dat da dé
xay dung céng thic xac dinh t6c dé ca hoc khoan cho choong PDC
(polycrystalline diamond compact); Ta Ngoc Hai cung cac cong su
[2] da gi6i thiéu két qua nghién clu phan bé tiéu hao cong suat
ctia mai khoan PDC (polycrystalline diamond compact) duong kinh
nho khi khoan da; Nguyén Van Khuang cling cac cong su [3] da dé
Xudt cac giadi phéap cai tao nang cao hiéu suat lam viéc va tang do
bén cla chodong khoan bang cach gidm xung luc va dap cua
choong véi mét loat cac gidi phap cong nghé - ky thuat, bao gom:
Chuyén code ctia chodng; Tang s6 lugng rang trén cling tiét dién;
BS tri raing d€ chéng nhai lai; Pha phan hop kim bén héng cla
choong; St dung giodng lam kin véi cong nghé HARD; Nguyén
TranTuan clng cac cong sy [4] da trinh bay mot s6 két qua nghién
cliu vé lya chon choong khoan hgp ly dé€ thi cong cac giéng khoan
tai khu vuc vinh Bac Bé. Vi dac tinh dat da tang Oligoxen khu mé
la mém xen kep cac |16p dat da cliing va c6 dé mai mon cao thi su
dung két hop gilta choong PDC va chodng TCI mang lai hiéu qua
khoan t6t, tudi tho chodng cao. Viéc lua chon chodng FuseTek,
choong Kymera, chodng StingBlade dé khoan vao cac viing dat da
c6 diac tinh khac nhau trong khu mé 1a két qua téng hap ly thuyét
pha hay da truyén thong gilta chodng PDC, choong TCl va chodng
kim cuong thdm nhiém; Nguyén Hiu Trudng [5] da dé xuat xay
dung mét mé hinh tudi tho ctia mii khoan cé d6 tin cdy cao dé
khoan giéng trong tang ham bang phan mém théng ké, trén cao s&
dé, téc déng cta nhiéu théng s khac nhau dén tudi tho ctia mdi
khoan sé dugc udc tinh bang cach st dung phan tich hoi quy boi.

Tran Duc Hiéu [6] da trinh bay cac phuong phap cat dat da cda
thiét bi dang hinh ném, nhung chua dé cap dén qua trinh cat dat
da cda choong khoan. Cong trinh clia Lemesko M.A. [7] da tap hop
cac két qua cac cong trinh nghién cliu, néu cac tap hop, gisi han
céac théng sé khi khoan xoay dé nang cao hiéu qua khoan. Tai liéu
[8] da néu vé cac loai mai khoan, trong d6 cé khoan véi lugi cat
PDC. A.M. Abdul-Rami cung cac céng su [9] d& nghién cliu anh
huéng cla thay déi téc dé quay va luc ddy mi khoan dén @& mon
lugi cat PDC. Phuong phap nghién ctu la thuc nghiém, két qua da
dua ra méi quan hé t6c d6 quay, luc ddy mai khoan dén d6 mon
lugi cat PDC. Han Xiaoming cling cac cong su [10] da thiét lap moé
hinh cac luc tac dong lén ludi cdt PDC dé t8i uu hoa thédng s6 hinh
hoc luai cat

C6 nhiéu nghién ctu trong tai liéu hién c6 vé viéc sir dung
choong khoan trong qud trinh van hanh cdc mdy khoan. Tuy nhién,
qua trinh cat dat da cta choong khoan van chua dugc nghién ctu
ky ludng. Bai bao trinh bay qua trinh cdt dat da ctia choong khoan.
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2. QUA TRINH CAT DAT DA CUA CHOONG KHOAN

Khi khoan xoay thuc hién qua trinh cat dat da dudi tac dong
cta luc doc truc Poc va md men xodn M; truyén Ién choong khoan
(hinh1). Khi nay luc doc truc Poc can phai khac phuc luc can N; cta
dat da & dién tich mat dau phan cat bén trai cta choong khoan,
ngay ca khi ching bi moén cun (phan a0i), con mé men xodn M,
can phai vugt qua luc can lam vé dat da tiép giap vdi gidi han phan
trudc dao cat.

Hinh 1. So d0 luc tic dung Ién chodng khoan khi lam viéc

Gidi han phan trudc dao cdt lam nhdn dat da, hinh thanh nén
16i A dugc nén chat, hinh thanh ti cac phan dat da vun nét. Luc
can cla dat da tac doéng lén lusi dao clia choong khoan, lam cho
m& men tang dén gia tri I6n nhat, sau d6 dién ra su v& thé tich dat
da abcd. Khi nay lyc can clda dat da giam nhanh chong tdi gia tri
nho nhat, sau d6 chu ky pha hoai lap lai.

Tinh todn cac trang thai théng s6 khoan lién quan dén viéc xac
dinh gia tri luc doc truc Poc (kN), chiéu day phoi cat h (m), téc do
khoan Vm (m/ph hodc m/h) va tan s6 quay ctia khoan ni (s), khi
dam bao van chuyén phan dat da duoc cat ti dudi 16 khoan 1én
phia trén.

Luc doc truc Poc (kN) can thiét dé khoan cét dugc dudng kinh D
(m) véi chiéu sau h (m), dugc xac dinh béi cong thirc sau:

Pye = 0,25.Kpe.D. h.oy (1)

Trong dé: Kmc la hé s6 tinh dén su mon cln clia dao cdt,
thudng Kmc=1,5 + 0,7 (gid tri I6n d&i véi su mon cun, ti I6n cta dao
cét va chiéu day phoi cat nho); 64 la giGi han bén cta dat da quy
déi (kPa).

Thong thudng goc cat cla dao cat a = 90° gia thiét rang luc
chong lai su pha hily dat da Nx(kN) tac déng lén phan gidi han phia
trudc cla dao cét va song song véi mat day (mat ngang) cda 16
khoan, dugc tinh theo cong thic sau:

Ny = Pye. Kine (2)

Tinh todn nang lugng tiéu t6n dé khac phuc luc N, va luc ma
sat & phan mon cun a0; (luc F2) va gidi han goc cét sau véi dat da
(luc F1) v&i hé s6 ma sat w1, gia tri mé men Mi (kNm) can thiét dé
choong khoan cét pha hay dat da, dugc xac dinh bai cong thuc
sau:

M; = 0,125.D2.64.h.Z(1 + py. Kpme) 3)

Trong dé: Z la s6 dao cat ciia choong khoan.
Chiéu day phoi cat dugc tinh theo céng thuic sau:

h= VUmax (4)
3600.Z.ngp

Trong d6: v,y 12 t6c dO khoan ly thuyét 16n nhat, (m/h); ny,
la tan s6 quay cua khoan, (s).

Trén thuc té€ dé choong khoan cét duoc dat da thi tai trong
riéng doc truc trén 1Tm dudng kinh cda choong khoan xac dinh
trong gidi han tur 100 + 300kN/m.

Tan s6 quay nhé nhét ca khoan no (s) véi dudng kinh Dy (m)
va géc nang dudng xoan 6c B (dd) dugc xac dinh theo cong thic:

fg(sinﬁﬂtlcOSB)
Ny 2 272, u,.D, ®)

Trong d6: u; la hé sé ma sat gilta dat véi thép; u, la hé s6 ma
sat gilra dat vai dat; g la gia toc trong trudng, (m/s?).

Nang suat ly thuyét Ién nhat M (m3/h) ctia guéng xoan véi budc
vit S (m) dugc tinh nhu sau:

M =9.102.7(D? — d®)K.S.W.nyp, ©6)

Trong d6: d la dudng kinh truc ctia guéng xodn, (m); W la hé
s6 lam day thé tich guéng xoan;

K 1a hé sé roi vai dat da khe ha gitta guéng xoan véi thanh 16
khoan, thuéng K =0,8 + 0,9;

Ny, la tan s6 quay can thiét cta khoan, ny;, = ny.

Thé tich dat da c6 khéi lugng tai x8p V; (m3/h), dugc pha hay
b&i dau mii khoan c6 dudng kinh Dy (m) véi toc d6 khoan I6n nhat
Vmax (M/ph) va hé s6 toi cta dat da k, dugc xac dinh theo cong
thuc:

Vi = 0,25.7. DZ. k. Vimax @

DéE dam bao van chuyén thé tich dat da can thiét V; thi nang
suat ly thuyét I6n nhat IT > V.

Mé men M, (kNm) cén thiét dé dam bao dua thé tich dat da
trong guéng xoan vai chiéu sau H(m), khi d6 chat cia dat da y
(T/m?3) 1én phia trén va D > Dk:

0,125.9.43.1.D1(D?—d?)(tgB+u)H.y. W

M, = T

8)
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Trong d6: s la hé s6 ma sat gitta gudng xo0an vai thanh 16
khoan, thuéng ps =1,5 + 2.

Cong suat dong co dan dong bd phan quay can khoan Ny,
(kW) khi téc do gdc cta khoan @ (rad/s) va hiéu sudt cla co cdu
truyén déng quay can khoan n dugc xac dinh theo céng thic sau:

_ (My+Mp)wyp _ 2n(My+Mp)ngp

N,
kh n n

9

3. KET QUA TiNH TOAN

Xac dinh théng s6 lam viéc ciia may, biét cac théng so sau:

64 = 4 MPa = 4.10° kPa; y = 1,8 T/m3, Z = 2; D = 0,2m; D1 =
0,18m; B = 30% chiéu sau khoan 32m; w1 = 1; 2 = 1,2.

Xac dinh lyc doc truc can thiét khi chiéu day phoi cét h =0,01m
va hé sé tinh dén su mon cin cla dao cat Kme = 1,2. Theo céng
thuc (1) ta cé:

Poc =0,25.1,2.0,2.0,01.4.10° = 2,4 kN

M6 men can thiét dé choong khoan cat phé huy dat da, theo
cong thuc (3) ta cé:

M; =0,125.0,22.4.10%.0,01.2(1+1.1,2) = 0,88 kNm

Tan s6 quay nho nhat cia khoan dugc xac dinh theo cong thic
(5) ta co:

9,81(sin30° + 1c0s309) 1
nyg = =1,773s

23,142.1,2.0,18

Nang suat ly thuyét 16n nhat M xac dinh theo céng thic (6) vai:
d =0,06m; K=0,8; S = 0,4m; Y = 0,7 va tan s6 quay Ién nhat cua
khoan nin=1,8s"I6n honng=1,773 s

T = 9.102.3,14(0,182 — 0,062)0,8.0,4.0,7.1,8 = 32,8 ™/,

T6c d6 khoan ly thuyét I6n nhat theo cong thiic (4) ta co:

Vmax= 3600.0,01.2.1,8 = 129,6 m/h

M6 men can thiét dé dam bao dua thé tich dat da trong guéng
x0an véi chiéu sdu H= 32m, khi s =1,5; ki = 1,3

M,
_ 0,125.9,81.1,5.3,14.0,18(0,18% — 0,06%)(tg30° + 1,2)32.1,8.0,7

1,3
= 1,65 kNm

Cong sudt dong co dan déng bd phan quay can khoan theo
cong thuc (9) v6in = 0,87 ta co:

_2.3,14(0,88 + 1,65)1,8
kh = 0,87

=328kW

4, KET LUAN

Két qua nghién cru c6 thé tham khao khi thiét ké khoan xoay
hodc Iua chon ché d6 khoan phu hop véi diéu kién bién déi do
kién cé da;

Quaé trinh tac déng gitta mi khoan xoay ludi cat tru tron la qua
trinh phuc tap can cac nghién ctu sau thém, nhat la nghién ctu
thuc nghiém dé ap dung hiéu qua vao thiét ké choong khoan l3p
trén mdy khoan xoay va st dung khoan.

Viéc lua chon céac thong s6 cho may khoan xoay c6 1dp choong
khoan trong qua trinh khai thac Ia mot nhiém vu ky thuat quan
trong. Gidi phap cho van dé nay dam bao co gidi hda toan dién
hiéu qua trong khai thac van hanh.
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ABSTRACT

Clean water scarcity is an increasingly urgent issue amid the
escalating global climate change. This challenge is particularly
prevalent in remote and mountainous regions, as well as island
territories. Access to clean water in the Northern Mountainous
Region of Vietnam has been steadily diminishing in recent years due
to both challenging natural conditions and deteriorating water
supply infrastructure. Therefore, this study conducted a survey on
water supply demand and proposed low-cost water supply and
sanitation solutions for mountainous areas in Vietnam. The two
potential water sources were from rainwater harvesting and water
from air condensation, which have provided enough drinking water
for students in the studied school in Ha Giang province.
Keywords: Water scarcity; climate change;
mountainous areas; low-cost solutions.

Northern

TOM TAT

Thigu nwac sach |a van dé ngay cang cép bach trong bdi canh bign
ddi khi hau toan cdu dang gia tang. Thach thic nay dac bigt phd
bi€én & céc vung xa xdi va mién ndi, ciing nhu cac ving déo. Viec
tigp cén nwdc sach & vang noi phia Bac Viet Nam ngay cang kha
khan trong nhitng ndm gén day do cé diéu kign tu nhien kha khin
v co s ha tAng cung cép nudc xudng cép. Do da. nghign ciru nay
da tign hanh khao sat nhu céu cung cép nuac va dé xuat cac giai
phép cung cép nudc va vé sinh chi phi thép cho cac ving mién nai
o Viet Nam. Hai ngudn nudc tiém nang |3 thu thap nueac mua va
nurée ngung tu khang khi, da cung cép di nudc udng cho hoc sinh
tai Trudng hoc duge nghién ciu o tinh Ha Giang.

Tir khéa: Thigu nirge sach; bign ddi khi hau; mién nai phia Bac; chi
phi thép.

1. INTRODUCTION

The issue of water supply and environmental sanitation in rural
areas is a key focus of investment, not only in Vietnam but also in
countries around the world. This is particularly critical as people in
remote rural mountainous areas are among the poorest and most
vulnerable groups in developing countries [9]. According to
information from the World Health Organization (WHO) on the
burden of diseases caused by unsafe drinking water, sanitation,
and hygiene systems (WASH), 1.4 million people die each year and
74 million people experience reduced life expectancy due to
diseases related to contaminated water and poor sanitation
conditions. The majority of these deaths occur in low- and middle-
income countries [1]. The lack of clean water and poor sanitation
are the primary causes of gastrointestinal diseases and trachoma.
Table 1 shows the mortality rates caused by various infectious
respiratory diseases linked to unsafe drinking water, sanitation, and
hygiene systems. Specifically, there are 356,000 deaths and 17
million years of life lost due to these diseases, accounting for 14%
of the total disease burden from acute respiratory infections.

Table 1. Disease burden due to unsafe drinking water,
sanitation, and hygiene systems: 2019 update [2]

Health Population- Deaths Disability-
Outcomes attributable (thousands) Adjusted
fraction Life Years
(DALYs)
(thousands)

Diarrhea 69% 1035 54590
Acute 14% 356 16578
respiratory
infections
Undernutrition 10% 8 825
Soil- 100% 2 1942
transmitted
helminthiases
Total - 1401 73935

In India, the challenging terrain is a fundamental cause of the
limitations in production scale and the effectiveness of
infrastructure in the mountainous regions of the Himalayas.
Groundwater recharge has significantly decreased, and about 36%
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of the streams have dried up, leading to a water crisis for drinking
and irrigation over the past 20 years [14].

Many efforts were made to improve the water supply systems
with low costs. In Sa'ada City, Yemen, with its hot desert climate,
the demand for clean water is critical. UNICEF and the Sa'ada
authorities have operationalized the Tolomus and Quhza water
stations with capacities of 750 m*® and 150 m? respectively, to
supply clean water to 40,000 people. These water stations provide
clean water by using solar-powered pumps to draw water from
wells directly to household storage tanks in nearby areas. While in
Razih District of Yemen, near the Saudi Arabian border, the Bany Al
Qam rainwater harvesting system was implemented. This is
considered as a valuable solution to alleviate water shortages
during the dry season by supplying clean water to more than 4,000
people living in remote mountainous communities. Rainwater
collected in high mountain areas requires minimal natural
treatment and is delivered to residential areas through a gravity-
fed water supply network. This also helps improve sanitation in
communities affected by waterborne diseases due to a lack of safe
drinking water.

In addition to rainwater collection, another water source that
can be applied in mountainous areas is fog water condensation, as
demonstrated in Ethiopia. A project called Warka Water utilizes a
30-foot bamboo frame with a nylon mesh that captures fog, which
can be easily lowered for maintenance and allows people to
measure the water level. The project's creators claim that with
Warka Water, they can generate nearly 100 liters of drinkable water
daily [3]. Warka Water offers a new, cost-effective, and simple
solution not only for impoverished areas but also for many desert
and high-altitude regions worldwide that face water scarcity.

In Vietnam, the strategy of providing clean water and
improving sanitation in rural areas were presented clearly in the
Decision No. 1978/Qb-TTg from the Prime Minister approves the
National Strategy for Clean Water and Sanitation in Rural Areas
until 2030, with a vision for 2045. These are vital tasks to protect
public health, ensure social welfare, and contribute to improving
the quality of life for rural populations. It aims to narrow the gap
between rural and urban areas, ensure water security, and promote
sustainable socio-economic development. As of 2022, more than
31 million rural people in Vietnam still lack access to standardized
clean water. In some remote, ethnic minority, mountainous, and
water-scarce areas, the percentage of people using clean water
that meets standards is much lower than the national average.
Specifically, in the Northern Mountainous Region, the rate is 31%,
and in the Central Highlands, it is 26.6%, compared to the national
average of 51% [10].

For the central region of Vietnam, which is frequently affected
by natural disasters such as storms, floods, and droughts, research
in Ha Tinh and Quang Tri has primarily focused on providing clean
water through well systems for groundwater extraction. These
systems require significant investment costs (ranging from 40 to
110 million VND per well, depending on depth and geology), but
still face risks of water contamination from chemicals, pesticides,
household waste, and maintenance costs. At the same time, large-
scale water filtration systems have been studied, utilizing water
from surface sources (rivers, lakes) combined with pumping
systems. However, this method often encounters difficulties in
maintenance and high operational costs, making it less suitable for
mountainous or remote areas [4].

With vast natural areas, sparse populations, and complex,
fragmented terrain characterized by rivers, streams, hills, and
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mountains, transportation challenges make installing domestic
water pipelines for ethnic minority and mountainous communities
difficult. Traditionally, people in these communities have relied on
stream water for bathing, cooking, and drinking. During dry
weather with little rainfall, these streams dry up, forcing residents
to fetch water daily for household needs. In addition to water
scarcity, water sources are often polluted, as in many areas
outdated customs and habits persist, impacting the living
environment, particularly water sources.

As a mountainous and border province facing socio-
economic challenges, many high-altitude areas in northern and
western Ha Giang province still lack land and water resources
for both production and daily needs. Notably, the four northern
highland districts of Dong Van, Meo Vac, Quan Ba, and Yen Minh
are well-known as the nation’s “thirsty lands.” This area covers
2,352.7 km?, with a population exceeding 200,000, accounting
for approximately 34.3% of the province's total population. The
region includes 68 communes and towns, all classified as
particularly difficult mountainous areas within the province and
the country. In recent years, with support from central and
provincial governments, various drinking water solutions have
been introduced through programs and projects that have
significantly improved living standards for residents. Schools
have also benefited from partial funding by businesses,
sponsors, and philanthropists. However, many areas still face
difficult natural conditions and limited transport accessibility,
making the provision of water to primary schools in remote
areas a pressing issue that needs to be addressed. For schools,
students predominantly use stream water or drilled well water,
which is mostly consumed unfiltered. Independent water
quality monitoring in 2021, conducted by the Ha Giang Union
of Science and Technology Associations, revealed that most
water samples tested exceeded the allowable limit for Coliform
bacteria by 1.6 times and E. coli bacteria by 1.05 to 4.45 times
(these bacteria and viruses are linked to gastrointestinal
diseases). Additionally, 40% of the water samples had turbidity
levels 1.74 to 5.86 times above the permissible limit - an
indicator of severe pollution in surface water sources [13].
Despite the effective impact of recent investments in drinking
water initiatives, natural challenges and transportation
limitations remain. Providing consistent water access to
primary schools in these remote areas continues to be an
urgent issue requiring resolution.

Therefore, this paper conducts a survey and proposes cost-
effective water supply for mountainous regions in Vietnam to meet
the demand for drinking water in public facilities. A case study was
conducted at a school site in Bac Me district, Ha Giang province.

2. RESEARCH METHODOLOGY

2.1. Description of the studied site

Located 53 kilometers east of Ha Giang City, Bac Me district
covers an area of 844 km? and is home to 14 ethnic groups, with a
population of over 50,000 [13]. It is a remote district with
significant socio-economic challenges in Ha Giang province.

In terms of topography, Bac Me district boasts a characteristic
karst landscape with an intricate mix of low limestone mountain
ranges with gentle slopes and hilly terrain. Underground water
channels weave through cliffs and mountain slopes, forming a
dense network of rivers, streams, and lakes. The average elevation
of the district ranges from 400 to 500 meters, but the highest point
reaches up to 1,408 meters.
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Bac Me has a humid subtropical climate, with average
temperatures ranging from 19°C to 23°C, an average humidity of
83%, and an annual rainfall of 1,600 mm. This climate is
characterized by two distinct seasons. The rainy season lasts from
May to October, with hot, humid weather and frequent rainfall. In
contrast, the dry season lasts from November to April of the
following year, with more moderate temperatures and less rain.
Due to its favorable climatic and soil conditions, Bac Me's forest
ecosystem is rich and diverse, playing a crucial role in water source
conservation. The vegetation layer and tree roots help slow down
runoff, reduce soil erosion, prevent floods, and protect water
sources from the negative impacts of natural disasters. Rainwater is
retained within the forest, gradually infiltrating into the ground,
replenishing groundwater sources, and maintaining stable
streamflow in rivers and streams, contributing to water security in
the region. Furthermore, forests play a vital role in maintaining
ecological balance, regulating the climate, and protecting
biodiversity.

The research team conducted a survey of water usage demand
at two sites, including Giap Trung Primary School and the Phia
Biooc school (Figure 1). Giap Trung Semi-boarding Ethnic Minority
Primary School has 58 teachers and 739 students. Among them,
535 students are from Giap Trung commune, 60 students are
boarders, and approximately 20 students come from 14 other
remote areas. While the Phia Biooc site has 3 teachers and 40
students, all from ethnic minority families in the village.

The Phia Biooc site was finally selected for the experimental
installation of a drinking water supply model, utilizing water
collected from atmospheric humidity and rainwater sources due to
its poor conditian_tor water supply and in remote area.

T0u #h

BN P
Ko GG

i i |PhiaBooc F
: 3 School
e PP,
;B Giap Trung [
i e L | Primary School 6\“

m

[ xameons THUBN Lok

Bac Me district véx cvine
e

ot ot hn

Google "

o - T SRR L ih

Fig 1. Location of Giap Trung Semi-boarding Ethnic Minority Primary School and Phia
Biooc School Site

2.2. Measurement of microclimate conditions:

To understand the microclimate conditions to be able to assess
the possibility of getting water from air and double check with the
climate data from the hydrometeorological station in Ha Giang
province.

The weather measurement instruments used in this study
included the Renkforce WH2600 Wireless Digital Weather Station
(Conrad Electronic SE, Germany) and the Kestrel 5500 Microclimate
Meter (Nielsen-Kellerman Company, USA) (Figure 2).

The Renkforce WH2600 can measure the following parameters:
outdoor humidity, outdoor temperature, indoor humidity, indoor
temperature, air pressure, rainfall, wind speed, heat index, and UV
index. Meanwhile, the Kestrel 5500 Microclimate Meter is capable
of measuring wind speed, temperature, wind chill, relative
humidity, radiant heat, dew point, wet bulb temperature, altitude,

atmospheric pressure, density altitude, wind direction, crosswind,
and headwind/tailwind.

o

FACULTY OF ENVIRONA V1AL ¢

Renkforce WH2600 Wireless Digital Kestrel 5500 Microclimate Meter
Weather Station

Fig 2. Microclimate meters used in the survey

2.3. Survey method for water demand

The research team conducted a survey with 20 students and 20
teachers using questionnaires. The main contents covered in the
survey questionairs included: daily water consumption, sources of
drinking water at school and at home, water treatment methods at
home, and water-related ilinesses experienced.

2.4. Desctiption of the water system for the studied site

The rainwater collection and air condensation system,
designed to supply drinking water for the Phia Biooc School site,
consists of the main components shown in Figure 3. Rainwater,
after first flush trap, shall be treated with microfiltration filters,
followed by the activated carbon cartridges, before being stored in
the 200L tank. The water condensed from the air using the
dehumidifier is also stored in this tank. The booster pump will
pump the water from the tank through the UV light for sterilization
before it is used for drinking water purpose.

Fig 3. Diagram of the Drinking Water Supply Model for the Phia Biooc School Site
Notes:

1. Gutter

2. Rainwater collection funnel
3. Rainwater pipe

4, First flush rainwater trap

5. 5L storage tank

6. Microfiltration cartridge

7. 110L plastic tank + carbon filter cartridges
8. Dehumidifier

9. 200L horizontal plastic tank

10. Water pump

11. UV sterilization light

12. Water tap
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3. RESULTS AND DISCUSSION

3.1. Results of water usage survey

Based on data collected from 20 students, the average daily
water consumption per student was approximately 2.5 cups of
clean water. This is below the recommended 7-8 cups (5.3
liters/day) according to the World Health Organization (WHO) [8].
Consuming less than the recommended amount of water can lead
to several health issues, such as fatigue, mood swings,
constipation, and an increased risk of kidney stones.

For household’s usage for drinking water, 65% of participants
used well water, 15% used water from mountain streams, and 20%
used filtered water (Figure 4). It is also noteworthy that there is a
correlation between the type of water source and the number of
cups consumed daily. Specifically, 20% of students with easy access
to filtered water consumed around 6 - 8 cups of water each day,
more than double the amount consumed by the 65% and 15%
who had to boil water before drinking. These latter groups typically
consumed a maximum of 1 - 4 cups of water daily.

r 15%
|

® Mountain stream water
20%  mBorchole water

Filtered water
65%

Fig 4. Water sources used in the survey area

At the Giap Trung Semi-boarding Ethnic Minority Primary
School, there are 535 students, but there is only one main water
filtration tap available for drinking (Figure 5c). With the support of
community, a proper water supply including water reservoirs and
filtration systems was installed at school (Figures 5a, 4b). In a class
survey, only 6 out of 20 students brought water from home.
However, the amount of water these students bring may not be
enough for the entire day. Most students do not bring water to
school and rely primarily on the water tap for access to clean water.

(©

Fig 5. System of mountain stream water storage tank (a), Filtration system (b), and
drinking water distribution tap (c)

The reason for this limitation in water usage is the insufficient
water supply for daily drinking needs. In recent years, the school
has reported that they are unable to extract or supply enough
water to support the students due to difficult transportation
conditions and poor water quality from rivers and lakes.

3.2. Results of microclimate conditions

Given the shortage of water in the area, the research team used
measuring instruments to collect data on climate conditions to
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propose a suitable water supply plan. Reference data on
temperature variations, relative humidity from Ha Giang
meteorological station (QCVN 02:2022/BXD National technical
regulation on natural condition data used in construction) was
refered for data verification (Figures 6 and 7). These reference data
was synthesized and statistically analyzed throughout the years,
and used as standards of the Ministry of Construction.

The research team installed microclimate meters at two
locations to double check these climate data at the research sites:

- On the roof of the Bac Me hotel in the center of Bac Me
district.

- At the Giap Trung Ethnic Boarding Primary School in Bac Me
district.

The data collected over a day using the Kestrel 5500
microclimate meter is shown in Figure 8 below.

It can be seen in Figure 8 that the temperature at the school
site in Bac Me district varied from 20°C to 30°C while the data from
Ha Giang meterology station (QCVN 02:2022/BXD) was from 15°C
to 22°C in February. Similarly, the relative humidity was measured
at site from 52% to 93% while it was from 65-95% in the reference
data. Clearly the data in Figure 8 is only for one day in 2023, it can
not represent the whole data in February. Additionally, the
reference data was collected for many years prior to its publication
in 2022, the climate has changed significantly with the impact of
climate change recently. Furthermore, the measured data was
specifically for Giap Trung commune, Bac Me district while the data
from national standard was for the whole Ha Giang province. Thus,
there was a noticeable difference between the two data set.

Temperature (")

s

Fig 6. Daily variation of temperature at the Ha Giang meteorological station (source:

QCVN 02:2022/BXD) ) .

=
Humidity (%)

Fig 7. Daily variation of relative humidity at the Ha Giang meteorological station
(source: QCVN 02:2022/BXD)
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Fig 8. Actual measurement data in Bac Me — Ha Giang from the Kestrel 5500
microclimate meter in February 2023 (RH: Relative humidity)

3.3. Calculation of water from air at the surveyed site

To calculate the amount of water that can be condensed from
the air, two approaches were tried by our research team, (1) using
the theoretical calculation and (2) measuring from the
dehumidifier.

To theoretically calculate the amount of water that can be
condensed from the moisture in the air, we need to calculate based
on the humidity and partial pressure of the air. This method allows
us to determine the amount of water condensed when air with
high humidity comes into contact with a cold surface (Fan-Coil
Unit (FCU) coil), resulting in condensation. Detailed calculations on
the water yield were reffered from [5, 11] as follows:

First, we need to determine the moisture content parameter d
using the formula:

Ghn Mass of water vapor

d= G = Mass of dry air (1)
Kk
The quantities G and Gu« are calculated as follows:
V
Ghn = Pw” 2)
R, T
B,V
Gk = —KkE (3)
kil

From equations (1), (2) and (3) we can determine the moisture
content parameter d as:

de P Rkkk Pin 8314/29

(4)
Pus R Pu '8314/18
Where p = pmn + prkk
d=0,662. L (5)
p - phn
Where:

e dis the moisture content.

® Gin and Guk are the masses of water vapor and dry air,
respectively, in the air stream with volume V.

o pmand pukrepresent the partial pressures of water vapor and
dry air in the air stream with volume V.

e Tisthe air temperature.

® Ru and Run are the ideal gas constants for dry air and water
vapor, respectively.

e pis the total pressure of the air stream with volume V

From the reference data of temperature and humidity in Ha
Giang province and the operating parameters of the dehumidifier,

the amount of water that can be harvested from the dehumidifier
can be determined. As shown in Figure 6, the temperature in the
spring months in Ha Giang was quite cool, with high humidity and
there was a significant difference between day and night. For the
equipment used in the study, the Dorosin Airko ER-650E
dehumidifier, which uses the refrigerant R410A and has an
operating range of 5°C to 35°C, we selected the output
temperature to be 10°C.

Table 2. Water harvesting values determined through air
parameters in three climate conditions

Parameters Casel Case2 Case3
Input  Output  Input  Output Input  Output
Temperature (°C) 27,74 10 21,73 10 30,78 10

Relative humidity (%) 71,28 100 88,63 100 53,99 100

Moisture content 0,017 0,0076 0.014 0,0076 0,015 0,0076
(kg/kgxetexe)
Water flow rate (I/h) 2,78 2,04 2,27
0013 1.00
T —

Water yield (I/h)

Humidity ratio ((kg/kgd)

=]
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0.15
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= Water yield based on data from the Ha Giang station
= Humidity ratio based on data from the Ha Giang meteorological
Fig 9. Chart of moisture content and water harvested based on data from the Ha
Giang meteorological station
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= Water yield based on data from the Kestrel 5500 microclimate meter
= Humidity ratio based on data from the Kestrel 5600 microclimate
Fig 10. Chart of moisture content and water harvested based on data from the Kestrel
5500 microclimate meter
From Figures 9 and 10, it can be seen that the average
amount of water harvested from air moisture per hour based on
data from the Ha Giang station is approximately 0.86 L/h, while
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the average amount of water harvested from moisture per hour
based on data from the Kestrel 5500 device is approximately
2.48 L/h. Again, the measured data by Kestrel 5500 device was
for reference as it might not be the representative data of the
studied site.

Atmospheric water harvesting (AWH) has emerged as a
promising decentralized water supply solution, particularly
suitable for emergencies, military deployments, and sustainable
industries. A 14-month study conducted in the arid
southwestern United States evaluated seasonal water
harvesting efficiency using both compressor and desiccant
dehumidifiers [12]. The compressor-based dehumidifier
achieved a reported water production of 33 L/d, with an energy
consumption of 0.54 kWh/L and an airflow rate of 309 m*/h
under conditions of 60% relative humidity and 18.3°C.
Meanwhile, two desiccant-based dehumidifiers harvested 10
L/d (1.78 kWh/L, 304 m*/h) and 7 L/d (2.1 kWh/L, 194 m*/h),
respectively, and were utilized to assess the impact of airflow
on energy efficiency. The findings revealed that under relative
humidity ranging from 6% to 85% (6-40% in summer and 20-
85% in winter), the average water harvesting rate was
approximately 0.7 L/h [12]. In another study, a window air
conditioner was modified to enhance cooling efficiency while
simultaneously producing potable water [6]. The results
demonstrated that water yield was influenced by factors such
as airflow rate, cooling coil capacity, air humidity, heat transfer
coefficient, and air residence time in the system. Experiments
indicated significantly higher water production under humid
conditions compared to dry conditions. Additionally, water
yield increased with higher air temperatures, as elevated
temperatures enhance the air's water vapor-holding capacity
and heat transfer rates. On average, the water harvesting rate
reached approximately 0.3 ml/s or 1.08 L/h. The collected water
was clear and deemed potable, highlighting significant quality
improvements achieved through the dehumidification process
[6]. Thus, previous studied revealed quite similar data to the
data obtained in the case data from the Ha Giang meterology
station was used, which was 0.86L/h. The slight difference could
be due to the climate condition as well as the condensation
devices.

3.4. Estimated rainwater harvesting at the surveyed site
Average Monthly Rainfall

200 —e— Rainfall {mm)
175
150
125

100

Rainfall (mm)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
Month

Fig. 11 Rainfall chart at the Yen Phu meteorological station, Bac Me district, Ha
Giang (Source: Weather Spark)

Based on the precipitation data from the Yen Phu
meteorological station (Figure 11) in Bac Me district, the
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average monthly rainfall in Bac Me can be estimated to be
approximately 82 mm.

The estimated amount of rainfall water that can be
harvested annually by the research group's system is calculated
using the following formula:

XAXC
Ri ¥

Where:

A isthe catchment area: 2,5 X 3 =7,5 (m?)

€, s the runoff coefficient for concrete surfaces, taken as 0,9

R, isthe average monthly rainfall: 82 (mm)

Using the formula (6) the annual water harvest is: 12 X 82
X 7.5 X 0.9=6,642 (L)

The average daily water harvest is, therefore, 18.19 L/d. It
can be seen that the rainfall in Bac Me is not very high,
providing enough water to meet the needs of 9 students,
assuming the average daily water demand for drinking water
was about 2 L/d [7]. If the condensation from the dehumidifier
is included, the total daily water supply will be 77.71 L/day,
which is enough to meet the needs of all students and teachers
at the Phia Biooc school site.

3.5. Proposal for a Low-Cost Water supply model

Based on the surveys and calculations, the research team
proposes a low-cost water supply model for the surveyed area,
which can be applied for other school sites in Bac Me district,
Ha Giang province (Figure 3). The installation cost for the
system is approximately 15 million VND. Based on the
theoretical calculation graph, the average amount of water that
the system can collect from the air in 1 hour is approximately
2.48 L. Thus, the total amount of clean water the system can
generate from both rainwater and air condensation in 1 hour is:
2.48 +(18.76 : 24) = 3.2 L/h.

Based on the total installation cost and the estimated
amount of water collected per hour, the cost for 1 liter of
drinkable water produced by this system is only around 900
VND. In comparison, the popular bottled water brands like
Lavie, Dasani, and Aquafina are priced between 8000 to 10,000
VND per liter. The price of the drinking water produced by this
system is significantly lower. Bottled water also presents
sustainability concerns due to plastic waste and transportation
costs. On the other hand, the cost of drilling wells, a common
method for water extraction in remote mountainous areas with
predominantly rocky geological foundations, is quite high. For
industrial wells with a capacity of 50 m®/day, a minimum
diameter of D110 is required for the installation of a 4-inch
submersible pump. The cost of drilling a D110 well ranges from
40 to 110 million VND, depending on the depth. While this
method can provide a substantial amount of water,
groundwater extraction carries health risks if used over the
long term. Groundwater pollution can be caused by both
natural factors (geological characteristics of the water source,
storms, floods, etc.) and human factors (waste from households,
medical activities, chemicals, pesticides, etc.). Moreover, the
cost of setting up a groundwater extraction system in high-
altitude areas is not cheap, as previously mentioned.

One concern could be raised about the rainwater shortage
in the dry season, then there would not enough water supply
for the treatment system. In that case, alternative water source
shall be used, which is from the nearby stream water. The
stream water is currently used for people in the mountainous
areas in Ha Giang for domestic use as well. The quality is good

(6)
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during the dry season, but not good during the rainy season
due to the upstream flooding. As a result, the system can use
the rainwater harvesting in the rainy season and stream water
in the dry season for better water quality.

4. CONCLUSION

The pilot model at Phia Biooc Primary School has proven to
be effective in addressing the issue of clean drinking water
shortages in mountainous areas. With an installation cost of
only approximately 15 million VND, the system, which
integrates rainwater collection and air moisture condensation,
is capable of supplying about 3.2 liters of water per hour, fully
meeting the needs of all teachers and students. The cost of
producing water is approximately 900 VND per liter,
significantly lower than bottled water (8,000-10,000 VND per
liter) or borehole systems that require high investment costs
and pose risks of groundwater contamination.

Compared to domestic studies and projects, this model
demonstrates promissing efficiency and feasibility due to its
low cost, simple technology, and high sustainability. Notably,
integrating rainwater collection with air moisture condensation
provides an optimal solution for areas with complex terrain and
limited transportation, such as Ha Giang. The system can be
scaled up in other challenging regions while contributing to
national goals for improving sanitation and clean water quality
in rural Vietnam.

The proposed model is also in alignment with the
objectives of the National Strategy for Rural Clean Water Supply
and Sanitation by 2030, with a vision to 2045 (Decision No.
1978/Qb-TTg), which has contributed to narrowing the gap
between rural and urban areas in access to clean water,
particularly in mountainous regions where the proportion of
people using standard-quality clean water remains very low
(only 31% in the Northern mountainous region, compared to
the national average of 51%).
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ABSTRACT

Experiments used an aerobic-activated sludge reactor to investigate
the removal of phenol and formaldehyde from wastewater on a
laboratory scale. An activated sludge reactor module with a volume of
70 L, starts up with [0 hours of hydraulic retention time pH value in the
range of 6.8-7. the D0 in the anoxic compartment is always less than
(.0 mg/L, in the aerobic compartment between the values of 3.0 and
45 mg / L. The results showed that the activated sludge after the
start-up process was stable with MLSS 2800 mg/L to 3170 (mg/L).
sludge volume index (SVlz) was 156.7 ml/g, and activated sludge
showed good sedimentation ability. Phenal in influent less than 200
mg/L. the removal performance of activated sludge reactor is very
good, almost all phenal is removed from the wastewater. When treating
wastewater with a mixture of phenol and formaldehyde. there is a
reduction in treatment efficiency when increasing the pollutant
concentration, at a concentration of 300 mg/L of formaldehyde and
phenal, only 82.36%. and 72.63% respectively is eliminated. Activated
sludge reactor can be used to treat industrial phenol and
formaldehyde-containing wastewater.

Keywords: Activated sludge reactor; industrial wastewater; phenal
removal

TGM TAT

Cac thi nghiém trong nghién citu nay st dung thiét b xir Iy ban
hoat tinh higu khi dé nghien cou qua trinh loai bo phenol va
formaldehyde khai nuéc thai @ quy mé phong thi nghigm. Mat
ma-dun xir Iy vai bin hoat tinh ca thé tich 70 L, giai doan khai
ddng vai thivi gian luu thay lyc [a 10 gie, gia tri pH trong khoang
6.8-7. DO trong ngan thigu khi luan nha hen 0.0 mg/L, trong
ngan higu khi trong khoang gia trj 3.0 va 4.0 mg/L. K&t qua cho
thay bun hoat tinh sau qua trinh khai dang & trang thai dn dinh
vari MLSS 2800 mg/L dén 3170 (mg/L), chi sd thé tich bun (SVlz0)
|3 156,7 ml/g va bun hoat tinh cho th&y kha néng lang tat. Phenal
trong nudc thai ddu vao dudi 200 mg/L. higu suét loai bo coa
thigt bj xtr ly bun hoat tinh rét tdt, hdu nhe toan ba phenol déu
dugc loai b khai nuac thai. Khi xi Iy neac thai bing han hop
phenol va formaldehyde, higu sudt xir Iy giam khi tang néng do
chét 6 nhiém, & ndng da 300 mg/L formaldehyde va phenal, chi
ca 82,36% va 72,63% tuong ang duge loai ba. Cong nghé sinh
hoc vai bun hoat tinh ca thé duge s dung dé xir Iy phenol va
formaldehyde trong nudc théi cang nghigp.

Tir khaa: Thigt bi xtr Iy sinh hoc; bun hoat tinh; nwdc thai céng
nghigp; xir Iy phenal.

1. INTRODUCTION

Phenol is produced through two natural and artificial
pathways. In nature, phenol is found in some foods, animal and
human waste, and in the decomposition products of organic
substances, or phenol is also produced inside living organisms
due to the metabolic process of amino acids. Phenol can be
produced during the combustion of wood, fuel exhaust, and
tobacco. In nature, phenol is formed from the decomposition of
benzene (2). Phenol and phenol derivatives are found in
industrial wastewater. The presence of phenol compounds in
water is one of the causes of water odor and is harmful to the
ecosystem and human health. Currently, there is no research on
the effects of low concentrations of phenol on the development
of the body, however, many scientists believe that frequent
exposure to phenol can lead to slow development, causing
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abnormal changes in the next generation, increasing the rate of
premature birth in pregnant women (3).

Formaldehyde is a colorless substance, that has a very strong
gas smell, this substance is often found in some liquid solutions.
However, in practice, they are often used as preservatives in
laboratories or morgues, in addition, formaldehyde is also found in
many types of chemical products, household products, glues,
permanent press fabrics, paper product coatings, and many types
of plywood (MDF, HDF ...). This substance is also commonly used
with phenol in the phenol-formaldehyde adhesive production
industry (5).

Upflow Sludge Blanket Filter (USBF) biological sludge filtration
technology is designed based on the dynamic model of BOD,
nitrification, and denitrification treatment by Lawrence and
McCarty, Inc., first introduced in the US in the 1900s and then
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applied in Europe from 1998 onwards (6). However, currently in the
world, the Lawrence and McCarty model is applied in many different
forms depending on the characteristics of each country. This
technology has not been used in Vietnam, although activated
sludge technology has been used as a classic technology in
wastewater treatment commonly in our country (9). This study uses
the improved USBF technology model of the activated sludge
process, which combines 3 processes: Anoxic, Aeration, and up-flow
biological filtration to simultaneously treat phenol and
formaldehyde in wastewater. This is the difference with the
traditional activated sludge treatment system, which often
separates the above three processes, resulting in low processing
speed and efficiency.

2. MATERIALS AND METHOD

2.1. USBF equipment

The experiment was conducted in a USBF system with a total
volume of 70 liters, the volume ratio of the anaerobic tank: aerobic
tank: and sedimentation tank is 3:7. The water layer depth is 36 cm,
the DO content in the anaerobic compartment is lower than 0.5
mg/L, dissolved oxygen in the aerobic compartmentis 2-4 mg/L, the
water retention time is operated stably at 10 hours. The start-up
phase of the phenol-contaminated wastewater treatment system
lasts at least 1 month to stabilize the growth of activated sludge,
then conduct experiments to evaluate the efficiency of pollutant
treatment.

2.2. Experimental operation

The assumed wastewater contains 14.3 mg/l NH4Cl, 4.8 mg/I
KH2PO4, 1.3 mg/I CaClz, 31.1 mg/l NaHCOs, 0.7 m/l MgS04.7H:0, 3.6
mg/l FeS04.7H20, 1 ml of trace element solution (Eiroa, 2005), the
mineral components in the assumed wastewater are intended to
provide the minerals necessary for microorganisms to grow in the
wastewater. Phenol was used at different concentrations as the
main carbon source for the treatment system. The activated sludge
used in the experiment was taken from an industrial wastewater
treatment plant in Tan Truong Industrial Park, Hai Duong Province.
In the tests to evaluate the efficiency of phenol and formaldehyde
removal, the equipment was operated stably with MLSS values in
the range of 3000 mg/L.

2.3. Analytical methods

The parameters of MLSS, SVIso, and formaldehyde concentration
were determined according to the standard method (1). Phenol in
water was analyzed by spectrophotometry, colorimetrically with
aminoantipyrene solution (4-AAP), in which 0.2 ml of 0.1 M glycine
solution containing 5% (w/v) KsFe(CN)s was mixed with 2 ml of
filtered water sample. The mixture was left to react for 5 min, 2 ml of
glycine buffer solution (prepared by dissolving 5.58 g glycine
hydrochloride and 3.75 g glycine in 0.9 | distilled water and
adjusting to pH 9.7 with 5N NaOH, then making up to 1 liter) was
added, this buffer solution contained 0.25% (w/v) 4-amino
antipyrine. The color of the solution was developed for 20 min, then
measured at 506 nm with a spectrophotometer. The concentration
of phenol was calculated through a standard curve established with
pure phenol. Data were processed using Microsoft Office 2017 and
Sigma Plot 14.0 software.

3. RESULTS AND DISCUSSION

3.1. Growth of activated sludge

The USBF system was maintained with simulated wastewater,
the substrate concentration (phenol) was gradually increased from
30to 150 mg/L, for 15 days, and the following days were maintained

to develop the concentration of microbial biomass. Observation of
activated sludge in the USBF system showed that the
microorganisms grew stably, there was no phenomenon of sludge
flocculation, sometimes foaming and floating scum, but no foul
odor and the MLSS value was recorded in the range of 2800 mg/L to

3170 (mg/L).
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Figure 3.1. Biomass growth of activated sludge in USBF
Although the microbial biomass did not show significant growth, it also showed good
adaptation of activated sludge from industrial wastewater treatment plants to phenol. In
other words, at a phenol concentration of 150 mg/L, it would not cause too much inhibition
of microorganisms, and would not cause a decrease in biomass concentration. Dey et al.
(2010) in their study also found that the growth of microorganisms in the population was
not inhibited at phenol concentrations below 300 mg/L. Increasing the concentration of
phenol in wastewater to 600 mg/L increased toxicity by 63%, compared to the lowest
concentration studied (3). This showed the importance of the adaptation process to reduce
toxicity when treating high concentrations of toxic organic compounds such as phenol.
3.2. Settling capacity of activated sludge
The sludge volume index is an important index showing the
settling ability of microorganisms in the wastewater treatment
process. The lower the sludge volume index, the better the settling
ability and the level of attachment of microbial cells. On the
contrary, if this index increases, it is not favorable for the settling
process. Research shows that if SVl is equal to or less than 150
mL/g, the sludge has very good settling properties, while SViso
above 150 mL/g often shows the presence of filamentous bacteria,
which makes it difficult for the settling process of activated sludge,
which is unfavorable for wastewater treatment (8). In this test, it was
found that the average SVlso value was 156.7 mg/L, which is quite
good for a continuous anoxic and aerobic wastewater treatment
system. However, due to operational factors, there were times when
the SVl3o value was at a high value of 200 ml/g.
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Figure 3.2. Sludge volume index (SVI3)
3.3 Effective treatment of phenol and formaldehyde mixture
The data on the phenol treatment capacity in the USBF system
are shown in Figure 3.3. When the input phenol concentration
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increased from 30 mg/L to 200 mg/L, most of the phenol was
removed with a hydraulic retention time of 10 hours. In another
experiment conducted by the authors (Le Ngoc Thuan et al., 2020),
it was found that the phenol treatment capacity decreased
significantly when the input phenol concentration increased from
300 mg/L or more, and only 36.8% of phenol was removed at a
concentration of 450 mg/L.
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Figure 3.3. Phenol treatment efficiency

Phenol is a substance that can inhibit the activity of
microorganisms, usually, the treatment efficiency will decrease
when the concentration is higher, and the toxicity of phenol is
increased. Research by Afzal et al. showed that at phenol
concentrations higher than 250 mg/L, phenol inhibits
microorganisms by increasing the lag phase in the biodegradation
process, requiring a retention time of more than 12 hours to
completely decompose phenol from wastewater (2). When
studying the simultaneous removal of phenol and formaldehyde in
the USBF tank, the data in Figure 3.4 showed that the treatment
efficiency was very good in the range of values from 20 mg/L to 50
mg/L of phenol and formaldehyde, almost all (99.8%) of the
substrate was removed from the wastewater. The efficiency of
pollutant treatment will decrease when the concentration of phenol
and formaldehyde increases. At a concentration of 100 mg/L, only
formaldehyde is completely treated, while phenol is only removed
by 95.7%; at a concentration of 300 mg/L of formaldehyde and
phenol, only 82.36% and 72.63% are removed, respectively.
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Figure 3.4. Concentration evolution of phenol and formaldehyde mixture in
wastewater-treated

In experiments with increasing substrate concentrations, it was
found that phenol was treated more slowly than formaldehyde in
the same period of time, which may be due to the complex nature
of the aromatic ring in the chemical structure of phenol. The slower
degradation of phenol compared to formaldehyde in wastewater
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mixtures was also shown by Eiroa et al. (2010), when studying the
treatment of phenol and formaldehyde under aerobic conditions
with a concentration of phenol of 30 mg/L and formaldehyde of 180
mg/L (4). There are not many studies on the simultaneous removal
of phenol and formaldehyde by biological methods. Hidalgo et al.
(2002) investigated the biodegradation of 107 mg/L formaldehyde
and 93 mg/L phenol using a pure strain of Rhodococcus erythropolis
and recorded 87.4 and 55% removal rates, respectively (5). Kochany
et al (2009) evaluated the aerobic biodegradation of phenol (560
mg/L) and formaldehyde (480 mg/L) and recorded treatment
efficiencies of only 46 and 48%, respectively (6).

4. CONCLUSIONS

Activated sludge biotechnology was used to test the removal of
phenol and formaldehyde from wastewater. The activated sludge
after the start-up process was maintained at a stable value of 2800
mg/L to 3170 (mg/L), the average sludge volume index was 156.7
ml/g, and the activated sludge showed good settling ability. In the
range of phenol values less than 200 mg/L, the treatment efficiency
of the activated sludge method was very good, almost all phenol
was removed from the wastewater. When treating wastewater with
a mixture of phenol and formaldehyde, there was a clear decrease
in treatment efficiency as the pollutant concentration increased, at
a concentration of 300 mg/L of formaldehyde and phenol, only
82.36% and 72.63% were removed, respectively. Phenol and
formaldehyde are both considered to be substances that can inhibit
the life processes of microorganisms. The complex decomposition
process of these two substances in wastewater by activated sludge
technology requires further research.
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TGM TAT

Khaing gian ngém duge xem la mat trong céc thanh phan quan trong clia
da thi trong qua trinh phat trién nhat 3 khu trung tam. Day dugc xem &
mat ngudn lyc va lgi thé canh tranh nhung chura dugc khai thac higu qué
va ciing dat ra nhiéu thach thire, kha khan trong cong tac quan Iy tai nhiéu
da thi. Thang qua bai hoc kinh nghigm quén Iy cia mat sd dd th trén the
gidi, cing cac phan tich thut trang phat trien khang gian ngdm cho khu
virc nghién ctu dién hinh tai Quan |, TP.HCM, bai viét nghign ciu thue trang
quan Iy phét trién khang gian ngdm, tir da dé xudt mat sd giai phap quan
Iy mang tinh chién lroe nham gidp dia phuong khai thac céac tiém nang
phat trién. Vi ty |8 phan tang ngdm hién nay tai mét sd cong trinh tigu
biéu trung binh chi khoang 10-15% (so v phén ndi), ca do sau tdi da dugc
cép phép dén nam 2024 13 5 tang dugc nhan dinh con han ché vé mat si
Irgng [&n chigu sau so vai cac da thi khac trén the gii. Do da, nghién ciu
nay de xuét chia thanh ba phan lap vai céac di séu khac nhau [an lrot [
[am, 3am va lén hon 35m; phéan lép 2 (tng ham B-8, trang img khoéng
am [3-20m) duge cha trong dé xudt kha ndng cho phép phat trién, khai
thac higu qua khang gian da thi nham gidi quyét mat sd van dé bic thigt
do dién tich trén mat dét tai khu trung tm, va ca the duge bd tri cho
khéing gian chuyén tigp - ket ndi vai khang gian ngdm cia da thi (phan lap
3). Cac dé xuat nay duoc ky vong cd thé dugc tham khéo trién khai thi
diém cho TP.HCM va mat st do thi khac tai Viet Nam.

Tir khaa: Khang gian ngam da thi; quan Iy phat trién; quy hoach da thi.

ABSTRACT

Underground space is one of the important components of urban
development, especially in the central area. This type of space is
considered a resource and competitive advantage but has not been
developed effectively, and poses many challenges and difficulties to
management of many cities. Through the lessons from experiences of
some cities in the world, to be applied for the case study area in district
I'in Ho Chi Minhk City (HCMC), this article will present a review of the
current situation of underground space development, and solutions to
potential development. With the current ratio between ground levels
and underground levels around 10-15% (with the maximums of & floors
of basement), this can be seen as a strict assessment of permission
compared to other cities worldwide. Thus, this study proposes
divisions of into three layers with different depths of [om, 35m and
deeper than 3am respectively. Layer 2, corresponding to spaces of 13-
Z2am depth, is proposed for potential development to deal with the
problems of insufficient lands for public services, such for parking, and
also can be arranged for connecting spaces to urban underground
space (layer 3). These proposals are expected to be implemented in Ho
Chi Minh City and some other urban areas in Vietnam.

Key words: Urban underground space; urban development
management; urban planning.

1. GIGI THIEU

1.1. Téng quan vé phat trién khong gian ngam (KGN) tai cac
do thi trén thé gici

Tai nhiéu d6 thi toan cau, phat trién KGN 1a mét trong nhiing xu
huéng kha phé bién dé dap ng nhu cau khai thac va s dung cho
cac chuic nang clia do thi theo huéng muc do tap trung dan cu ngay
cang cao, khi dién tich dat & cac khu trung tam c6 mat do cao trong

cac do thiI6n va cuc 1én o6 gidi han. TU nam 1981, Lién hgp quéc da
tuyén b nhu cau cap thiét phai lap chién lugc phat trién bén viing
cac KGN bén dudi cac thanh phé dang phat trién thong qua hanh
dong st dung khong gian dugi long dat la mét phan cla chuong
trinh do “Uy ban Tai nguyén Thién nhién ctia Lién hgp quéc” tai tro.
N&m 1982, Hoéi théo lién khu vuc clia Lién hgp qudc vé viéc st dung
khong gian dudi long dat da chi ra su can thiét phai nghién cdu kha
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nang st dung khéng gian dudi long dat. Nam 1983, Uy ban Kinh té
va Xa héi cta Lién hiép quéc (ECOSOC) dua ra nghi quyét vé KGN,
xem nhu la mét loai tai nguyén cho phat trién dé thi.

Thuc tién cho thay qua trinh dé thi héa mang lai lgi ich cho cong
déng (Samat et al.,, 2019); dan dén phat trién kinh té - xa hoi déng
thai di kém véi nhu cau cao vé co s& ha tang, dan cu va phat trién
thuong mai dac biét tai cédc khu trung tam cdia d6 thi (Rosni et al.,
2016). Tuy nhién, khong gian bé mat tai cac khu vuc nay thudng bi
han ché & bé ndi - trén mat dat nén KGN c6 thé dugc bé sung cho
nhu cau phét trién vé co s& ha tang, dich vu tién ich. Theo xu hudng
d6, cac nudc phat trién nhu Phan Lan, Thuy Dién, Phap, Anh, Nhat
Ban, Canada, My, Thuy Sy va Uc da va dang m& rong quy mé va chiéu
sau clia khong gian dudi bé mat dé phat trién dé thi véi cac mo hinh
chién lugc tuong ting (Li, 2021). D m& ra nhiing kha nang phat trién
KGN trong tuong lai, Chinh phd Nhat Ban da thong qua Dao luat st
dung long dat vao nam 2001, nham thu héi toan quyén st dung dat
& d6 sau 16n hon 40m dudi mat dat dé phuc vu cho muc dich céng
cong (ibid).

1.2. Pdng luc va cac yéu té anh huéng dén phat trién KGN
trong do thi

Trong moét nghién ctiu dugc thuc hién tai Ha Lan vao nam 2000
b&i Co quan Quy hoach quéc gia, bé mat bén dudi mat dat - KGN
dugc dinh nghia la gidi han cudi cing cho quy hoach dé thi (Dienst,
2001). Nghién cttu nay khong chi nhan manh kha nang canh tranh
gilta viéc khai thac cac nguén tai nguyén khac nhau, ma con dé cap
bé mdt bén dudi la nén tang cho su séng trén bé mat (Admiraal va
Cornaro, 2015). Theo d6, KGN cé thé dugc nhan dinh c6 tiém ning
va dang chd dugc khai thac theo quan diém tdng ngam la moét phan
cGa moi trudng dé thi. V& mat ky thuat, dia chat dat ra cac diéu kién
dé xay dung cac tda nha va co sé ha tang, xac dinh trudc trién vong
st dung tang ngam trong tuong lai (Hunt et al., 2016) va cac can
thiép clia con ngudi, dac biét 1a & tdng ngam sau, cé thé thay ddi cac
diéu kién nay vinh vién va khéng thé dao ngugc (Rogers et al., 2012).
Ngoai ra, cac yéu té quy hoach d6 thi cling déng vai trd quan trong
trong viéc ra quyét dinh lién quan dén phat trién KGN d6 thi (Qiao
etal, 2017; Li et al., 2016; Tengborg va Sturk, 2016).

Tai Viét Nam, mot s6 nghién clru dé cap va phan tich tiém nang
phat trién KGN tai cac d6 thi Ién va c6 moét s6 nhan dinh phu hop
véi xu hudng chung cla thé gisi nhung van can bé sung cac giai
phap dé xuat cu thé - mang tinh dinh lugng. Nghién clu cda Phu
(2022) chu trong dén thuc trang quy hoach va dinh huéng trong
viéc quy hoach KGN cho phét trién dé thi nhung chua dé cap dén
cac bat cap trong chinh sach dat dai, quy hoach va xay dung khi thuc
hién du an dau tu xay dung céng trinh ngam, ma vuéng mac nay
dan dén hiéu qua thuc thi du an va tinh kha thi cia quy hoach. Phich
va Toan (2008) da dé cap dén mét s rai ro va cac bién phap can
phong tranh trong xay dung cong trinh ngam thanh phé lién quan
dén dia chat, ky thuat xay dung cong trinh ngam nhung chua dé cap
dén kha nang phat trién KGN dé&i véi tang ham cong trinh dan dung
khi c6 nhu cdu mé réng vé dé sau trong tuong lai.

Nhin chung, méi qudc gia c6 hé théng phap luat va diéu kién tu
nhién khac nhau nhung phat trién KGN thudng di sau qua trinh phat
trién d6 thi & giai doan dau, va bt dau trd nén cap thiét khi qua
trinh tap trung dan cu va do thi héa dién ra manh nhat la tai khu
trung tdm. Khéng gian nay cé thé phat trién tir cac céng trinh cap
va thoat nudc don |é sang cac hé théng ky thuat do thi ngdm nhu
cdp nudc, nang lugng va hanh lang két néi gitia cac toa nha lén don
I& dén cac khu phiic hgp dudi long dat. Xu hudng nay tiép tuc phat
trién thanh cac khu dé thi c6 cac ting ngam, thanh phé ngam hoac
cac dang KGN tién tién khac, déng vai trd quan trong trong viéc ddi
mG&i dé thi. Trong boi canh d6, cac dé thi lén tai Viét Nam can c6 cac
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giai phap quén ly mang tinh chién lugc, chii dong dé tao diéu kién
phét trién khéng gian nay, thay vi phai gidi quyét cac dé xudt mang
tinh don Ié theo ting dy an.

1.3. Phat trién KGN trong chién lugc phat trién dé thi tai
TP.HCM

Trong giai doan hién nay, Viét Nam cé ba d6 thi Ha Néi, Binh
Binh, Da Nang cé quy hoach chung KGN d6 thj trong khi d6 TP.HCM
van dang trong giai doan nghién ctu tich hgp vao D6 an diéu chinh
quy hoach chung thanh phé dén nam 2040. So véi xu hudng phat
trién chung trén thé gidi, cdc dé thi Viét Nam tiép can quy hoach va
quén ly phét trién KGN con cham do thiéu mét hanh lang phép ly
lién quan vé dat dai, tiéu chudn, quy chuan vé KGN, quy dinh quan
ly xay dung (Drc, 2023). Khi d6, TP.HCM véi nhu cau sir dung - khai
thac khéng gian dé thi cling gia tang theo xu hudng chung cla thé
gidi, véi s6 lieéu hé so xin cap phép xay dung van tang trong nhimng
nam gan day nhat la tai khu trung tam nhung van chua c6 quy
hoach KGN va cac quy dinh cu thé. Hién nay, khu vuc nay c6 nhiéu
céng trinh ¢6 tinh chat bao tén van héa, canh quan dac trung nén
han ché phat trién chiéu cao theo dinh hudng phat trién khéng gian
cUa d6 thi. Theo d6 an Quy hoach phan khu ty I& 1/2000 Khu trung
tam 930 ha (bao gébm ca Quan 1), hé sé st dung dat trung binh cta
khu vuc dugc chap thuan chi dao déng tur 1,8 - 3,5 kha thap so véi
trung binh trén 6,5 tai cac khu vuc lan can. Diéu nay cho thay sy han
ché trong viéc cho phép phat trién tap trung va tang cao, dan dén
nhu ciu tang cao vé xin phép khai thac va s dung KGN tai khu trung
tam. Tuy nhién, muc dé dap ung - cap phép clia cac co quan chiic
nang qua sé liéu théng ké cho thay sé lugng du an céng trinh dugc
cap phép xay dung cé tang ham lai khéng téng, va tham chi c6 dau
hiéu sut gidam tur 2018 - 2022 (xem hinh 1). Thuc trang nay phan anh
mot thyc té trai ngugc gitta nhu cau thuc tién va su chap thuan cta
cac cg quan quan ly, va dugc nhiéu chuyén gia nhan dinh xuat phat
tr mot s6 bat cap lién quan dén hanh lang phép ly cho céng tac quy
hoach va quan ly phat trién KGN trong dé thi nhu sau:

- Chua c6 quy hoach phat trién KGN cho céc dé thi, trong khi doé
cac quy dinh vé cac khai niém, quy dinh phi hgp, bam sat thuc tién
va thi€u ca ché dac thu xem xét d6i véi mot sé du én ¢ kha nang
déng gop giadi quyét mot s6 van dé kho khan clia dé thi;

- Céc budc trién khai trong quy trinh cap phép KGN can bé sung
mot s6 budc cng cac huéng dan cu thé cho qua trinh thuc hién
cobng tac xem xét, thdm dinh hé so xin dugc cap phép.

Do do, bai viét nay sé trinh bay mot s6 két qua phan tich thuc
trang KGN, tir d6 dé ra mot s6 ly luan vé phat trién KGN trong db thi
nham xay dung cd s& cho céc gidi phap dé cac nha quan ly c6 thé
chu ddng dua ra cac quyét dinh cé tinh dot pha va tao diéu kién cho
kha nang phat trién cta do thi. TU d6, cac budc trién khai theo quy
trinh cap phép c6 thé cu thé, cap nhat mot s6 quy dinh méi phu hop
vGi nhu ciu phat trién cta dia phuong

L3

Hinh 1. 56 liéu danh gid cong tac cp phép xdy dung nam 2004 — 2023. Nguén: Sé Xdy
dung TP.HM (2023)
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Hinh 2 (a,b). Minh hoa méi tuong quan giita phan ndi va phan ngam (vién mau xanh) lién quan dén chiéu cao va pham vi xay dung tai du an KS Hilton - Q1

2. TP.HCM: THUC TRANG QUY HOACH VA QUAN LY PHAT
TRIEN

2.1. Qua trinh db thi héa va nhu cau phat trién KGN

TP.HCM la mét do thi cuc I6n c6 qua trinh hinh thanh va phat
trién nhanh tir khoang thé ky 19, trd thanh trung tam céng nghiép
& phia Nam mang vi thé clia mét trung tam kinh té, tai chinh, khoa
hoc ky thuat, cé su giao luu lién két gilra cac ngi trong va ngoai nudc.
V@i cac hoat ddng ctia d6 thi dién ra nhanh chéng khién khu vuc nay
ngay cang tré nén “dat chat ngusi dong”. Do do, dién tich dat dap
ng cho cac nhu ciu phat trién ctia d6 thi ngay cang trd nén khan
hiém. Trong nhitng ndm gan day, Quan 1 thudc khu vuc trung tam
TP.HCM la nai tap trung cac hoat ddng kinh t&€ quan trong va nam
trong chuaong trinh chinh trang dé thi. Cac du an phat trién cao tang
véi mat d6 nén cao da va dang hinh thanh trong qua trinh dé thi
héa.

Hién nay, viéc phat trién d6 thi co ban chi tap trung khai thac st
dung khéng gian trén mat dat, ngugc lai tai nguyén KGN san c6 dén
nay van chua dugc quy hoach va khai thac nham giai quyét nhiing
van dé d6 thi vé thi€u dién tich dat dé phat trién. Do nhu cau si
dung KGN ngay cang tang bai su gisi han pham vi dién tich mat dat
b6 tri xdy dung céng trinh, su hinh thanh va phét trién hé théng
Metro cling véi hé théng cac cong trinh hién htu da dat ra cac yéu
cau quan ly két ngi, khai thac hiéu qua. Vi vay nhu cau quy hoach va
co ché quan ly khéng gian xay dung ngam sé la cg s& dinh hudng,
nham quan ly va kiém soat trong qua trinh phat trién. Bén canh do,
mat d6 giao thong dudng b cung cac dién tich dich vu di kem nhu
bai dau xe tai TP.HCM van con thap, khong dap ung dugc nhu cau
giao thong ngay cang tang vai lugng xe co gidi ludn tang moi nam
(3,94%/nam giai doan 2021-2022, mdi ngay c6 thém khoang 170 6
t6 va 665 mo6 t0; SGTVT, 2023) la mét van dé burc thiét can giai quyét
d6i véi nhiéu d6 thi trong nhimng ndam gan day. Trong khi d6, cac bai

dd xe 16n cha thanh phé tuy da dugc quy hoach va c6 chu truong
dau tu nhung lai chua thé trién khai ti nhiéu ndm. Nham dinh
hudng cho viéc quan ly, dau tu xay dung va dam béo tam nhin dai
han va khai thac hiéu qua KGN trong tucong lai, phat trién cac tuyén
giao théng cong cong khéi lugng I6n (MRT), khu vuc cac nha ga MRT
cling doi hoi yéu cau két néi dong thaoi tao diéu kién hinh thanh
mang ludi KGN lién hoan véi cac tuyén di bd ngam, KGN phuc vu
tién ich d6 thi nhu thuong mai-dich vu...Thyc trang trén dat ra nhu
cau phat trién khéng gian xay dung ngdm nham:

- Tao ra nguén luc khéng gian dudi mat dat dé khai thac, phuc
vu ngudi dan va phat trién kinh té&;

- Tao ra khong gian bé tri cac chiic néng ha tang ky thuat duéi
mat dat, dé€ danh quy dat phia trén tai l1ap cac khéng gian - moi
truong tu nhién (VD: mang xanh, mat nudc....)

Mét trong nhiing chia khoa gidi quyét van dé la phat trién KGN
da muc dich, da chiic nang nhu xay dung cac bai dé xe ngam, két
hgp hanh lang tién ich va hé du trir nudc, v.v ... cing véi cac hanh
lang dudng sat ngam. Viéc sap xép muc dé uu tién cla cac du an
mot cach chién lugc cling rat quan trong trong viéc dam bao sy phat
trién bén vimng clia TP.HCM. Viéc thiéu cac ca s& ly luan vé pham vi
- giGi han ré rang véi tham khao moét sé ca sé khoa hoc, bai hoc kinh
nghiém tir thuc tién clla mét s6 dé thi trén thé gidi da dan dén sy
han ché trong qua trinh cap phép tir cdc nha quan ly - phan nao gay
ra su can trd nhu cau phat trién cta dé thi (TTNCKT, 2020).

Thuctién ghi nhan cho thay ty trong dién tich san xay dung chic
nang thuong mai, dich vu da tang nhanh tu 1,2 triéu m2dién tich
san xay dung ndm nam 2004 |én dén hon 44,7 triéu m? dén nam
2024 (SXD TP.HCM, 2023). Trong nhiing nam gan day, s6 lugng dy
an ndp vao xin cap phép xay dung cong trinh c6 tang ngam tang
trung binh khoang 10% tir ndm 2021 - 2023, da noéi 1én nhu cau s
dung va khai thac KGN clia d6 thi khi khéng gian mat dat bi han ché
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tai khu trung tam. Diéu nay da phan nao tao mét ap luc cho cac co
quan quan ly ctia chinh quyén dia phuong trong cong tac cap phép
va quan ly cdc KGN - dy an dau tu xay dung c6 tang ham. Viéc thiéu
mot d6 an quy hoach KGN t6ng thé cho d6 thi, cing mét sé dinh
nghia - xac dinh pham vi quan ly chua that su ré rang cta khung
phap ly phan nao tao cac rao can déi véi cong tac cap phép tur cac
co quan tu van. Piéu nay phan nao gay ra nhiing han ché trong qua
trinh phat trién khong gian clia d6 thi phuc vu cac muc tiéu chién
lugc.

2.2. Thuc trang quan ly phat trién KGN d6 thi tai Quan 1

Trong giai doan 10 nam (2004 - 2024) céng trinh xay dung c6
KGN thudng gém c6 02 hang muc: Tang ham (bd tri dé xe) va bo
phan ky thuat (hé két cdu mong, coc va bé ky thuat cla tda nha).
Trong giai doan 2004 - 2024, ¢4 1.590 céng trinh c6 tang ham dugc
cap phép xay dung. Riéng tai khu vuc Quan 1 la 378 (khodng 23%
cla toan thanh phd); trong dé hau hét la cac cong trinh ¢6 1-2 tang

ham (316 cong trinh, chiém 83.6%) va 62 céng trinh 3 - 5 tang ham
(chiém 16,4%) (SXD TP.HCM, 2023). VGi mét s6 cong trinh tiéu biéu,
ty trong gilra phan néi va phan ngdm dao doéng én dinh trong
khoang 0,06 - 0,12 ngoai trir c6 d6t bién nam 2020 (0,24) va 2022 (0:
c6 thé do anh hugng COVID19) véi ty trong trung binh khoang 10%
phan néi so vé s tang cao trong khi téng dién tich san xay dung c6
ty 1& khodng 20% sau 10 nam. Diéu nay cho thay sé luong céng trinh
¢6 nhiéu tang ham (3 - 5 tang) con rat han ché trong khi nhu cau
tang dién tich khéng gian - san tang ham la cé ca sé. Tuy nhién, thuc
tién phap ly lién quan dén cong tac quy hoach, cap phép va quan ly
cho thdy chua c6 su tach biét trong cédng tac quan ly gitia hai khéng
gian - thanh phan céng trinh nay gém hai thanh phan phan chinh:
Phdn ngdm cta céng trinh xdy dung trén mat ddt, va phdn ngdm cia
dé thi.

Bang 1: T6ng hagp thuc trang cap phép va quan ly (lién quan dén khung phap ly) cac céng trinh c6 tang ngadm tai Quan 1 trong vong 10

nam (2004 - 2023)

Hién trang cong trinh S6 lugng céng trinh chiic ndng TMDV

S6 lwgng cong trinh chitc nang ¢

khéng gian trén mat dat)

Phan néi Cong trinh TT (< 8T) | Céng trinh CT (=>9T) | Nhariéng lé thap tang (<4T) | Chung cuthap tang (< 8T) | Chung cu cao tang (=> 9T)

Phan ngam | 1-2tang 316 0 | Chuathdngké khéng co 0

(cac  tang

ham) tai 3-5tang 0 59 0 | khong c6 03
> 5tang 0 03 0 | khdng c6 02

Quy hoach d6 thi (thuéc | QHPKva QHCT ty & 1/500 clia Dy an Quy ché QLKT QHPK va QHCT ty I& 1/500 cla Dy én

Tiéu chudn nganh, Quy | -TCVN4319:2012- Nha va cong trinh cong cong

chudn quéc gia o lien | -TCVN4601:2012 - Cong s6, hanh chinh nha nudc
quan hiu
-QCVN 08:2009/BXD vé cdng trinh ngdm do thi

Quyét dinh 135 va 45 quy dinh vé
quan ly kién tric khu do thi hién

TCVN 323:2004 - Nha & cao tang

QCVN 04:2021/BXD - Nha chung cu

KGN tai TPHCM Khéng qua 5 tang (tuong duong khoang 15m)

KGN tai mét s6 dd thi thé
gidi (Tokyo, Hongkong)

Khong khong qua 25 - 40m (tueng duong khoang 8 - 13 tang)

2.3. Quy dinh phap ly trong céng tac quan ly KGN

2.3.1 Cdc van ban phdp ly

Tai Viet Nam, mét s6 dinh nghia lién quan dén KGN ctia dé thi va
bén trong céng trinh (chd trong céng trinh cao tang) dugc dinh
nghia théng qua mot s6 van ban phap ly nhu sau:

- “Khéng gian xdy dung ngam cua dé thi”: 1a khong gian dudi mat
dat dugc sir dung cho muc dich xay dung céng trinh ngam dé thi
dugc dinh nghia tai Nghi dinh s6 39/2010 2009/ND-CP Chinh phu
(2010, trang 1). Theo dé“céng trinh ngdm dé thi”, dugc quy dinh tai
Diéu 2 la nhiing céng trinh dugc xay dung dudi mat dat tai do thi
bao gém cdng trinh céng céng ngdm, céng trinh giao théng ngdm,
cdc cong trinh ddu maéi ky thudt ngdm va phdn ngdm cua cdc céng
trinh xdy dung trén mdt dat, cong trinh duong ddy, cdp, dudng 6ng ky
thudt ngdm, hao va tuynen ky thuat.

- “Phdn ngdm cda cdc céng trinh xdy dung trén mdt dat” la tang
ham (néu cé) va cac bé phan clia cong trinh nam dudi mat dat (Nghi
dinh s6 39/2010 /ND-CP ctia Chinh phu, 2010, trang 2);

- “Tdng ham céng trinh” dugc dinh nghia tai Khoan 1 Diéu 1
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Théng tu 07/2019/TT-BXD la tang ma han mot nlta chiéu cao cua
né ndm duéi cao d6 mat dat dat cong trinh theo quy hoach dugc
duyét.

2.3.2.Céng tdc lgp va quan ly quy hoach dé thj trén dia ban TP.HCM

Trén dia ban TP.HCM, céng tac lap quy hoach db thi dugc trién
khai tir Quy hoach chung xay dung thanh phé dén Quy hoach phan
khu ty & 1/2000 dugc phi kin viing d6 thi clia thanh phé va Quy
hoach chi tiét tai cac khu vuc cé y nghia quan trong. Hién nay, téng
s6 d6 an quy hoach trén dia ban TP.HCM dugc phé duyét gém cé:
1.520 d6 an Quy hoach phan khu va 612 d6 an Quy hoach chi tiét
xay dung ty l& 1/500 (S& Quy hoach - Kién tric TP.HCM, 2023). Tuy
nhién, D6 an quy hoach chung va céc d6 an quy hoach phan khu
phan l6n chua dé cap dén quy hoach KGN hay “phan ngam céng
trinh xay dung trén mat dat”, dan dén budc lap Quy hoach chi tiét
xay dung ty |& 1/500 hodc Téng mat bang dugc théa thuan (1a co s&
dé 1ap du an dau tu xay dung), ma trong d6 xac dinh cu thé quy mé
tang ham la chua dam bao trinh tu vé cac budc 1ap quy hoach cling
nhu tinh két néi v6i quy hoach KGN d6 thi.
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Trén dia ban Quan 1 céng tac quan ly dugc trién khai tir Quy
hoach chung xay dung thanh phé (theo Quyét dinh sé 24/QD-TTg
ngay 06/01/2010) dén Quy hoach phan khu ty & 1/2000, gébm cac
dé an sau day:

- D6 &n quy hoach phan khu ty 1& 1/2000 Khu Trung tam hién
hitu TP.HCM (930ha), gém gbém 04 phan khu;

- D6 an quy hoach phan khu ty 1& 1/2000 Khu déan cu phugng Co
Giang va mét phan phudng Cau Ong Lanh, Quan 1 (Quyét dinh s6
4792/QDb-UBND ngay 08/09/2017 clia UBND TP.HCM)

- D6 an quy hoach phan khu ty 1é 1/2000 Khu dan cu phuéng
Tan Dinh, Quan 1 (Quyét dinh s6 4793/QD-UBND ngay 08/09/2017
clia UBND TP.HCM)

- D6 an Quy hoach phan khu ty 1& 1/2000 Khu dan cu phuéng
Nguyén Cu Trinh, Quan 1 (Quyét dinh s6 3140/Qb-UBND ngay
25/07/2019 ctia UBND TP.HCM)

Nhin chung, cac van ban phap ly vé quén ly phat trién KGN hién
nay tai cac do thi noéi chung, hay nhu tai TP.HCM hoac khu vuc trung
tam chi mdi dung lai & cac quy dinh téng thé, chua divao cu thé hoa
céac quy dinh chi tiét vé quan ly KGN, chdng han nhu gidi han do sau,
phan quyén quan ly - khai thac hay khéng ché chiéu sau hay gidi
han pham vi chi gidi xay dung (so véi ranh dat thudc quyén st dung)
theo chiéu réng... Thuc té€ nay cé thé do thi€u cic nghién ctiu va dé
xuat mang tinh dinh lugng lam co s& cho cac quy dinh vé mat phap
ly sé ban hanh.

3. BAIHOC KINH NGHIEM TRONG CONG TAC QUY HOACH VA
QUAN LY PHAT TRIEN KGN TAI MOT SO DO THI TREN THE GIGI

3.1. Phap: Hé théng dé thj & Phap c6 nhiéu diém gidng vdi
hé théng d6 thj ¢ Viét Nam vé cdp quan ly ti cap xa dén tinh, cap
qudc gia, va cung ¢6 xu hudng gan két cac do thi lién ké (Pdng,
2022), v6i moét s6 dac diém tuong déng vai TP.HCM trong qud
trinh phat trién: i) Phat trién kinh té, tap trung dan cu tai cac
trung tdm d6 thi dan dén su khan hiém vé dién tich dat dap ung
cho phét trién cac hoat ddng cla d6 thi; va ii) Phat trién tang cao
va tang ngam (dudi mat dat) gan lién véi qua trinh phat trién dé
thi - dé thi héa. KGN tai Paris dugc dugc quan ly phat trién va
phan chia thanh cac cap d6 gém:

- Cdp do néng (Gm dudi 10m tinh tirbé mat): Khong gian sinh hoat
clia ngudi dan danh cho di b, mua ban, dich vu... va (hodc) dung
lam béi dé xe ngam; nam cling hodc bén duai d6 sau cda hé théng
ha tang ky thuat dé thi nhu dudng 6ng cap thoat nudc, dién, khi gaz,
thong tin... (thudng nam sau tr 2 - 5m);

- Cdp dé séu (@m tir 10 - 20m tinh tir bé mdt). Dat cac Tuynel cho
6 t6 va Metro I8p trén va di kém |a ke tau, diém ding d6 6 t6; hoac
tdng ham cong trinh hodc cac trung tdm ngam dich vy, khéng gian
cong cong 16n;

- Cdip @ rdt sau (@m hon 20m tinh tur bé mdt). D6 sau nay thudng
chi dugc dung dat Tuynel cho Metro 16p 2, 3, va khong cé hoat dong
clia con nguai.

3.2. Phan Lan: Tai Phan Lan, Helsinki |a thanh phé dau tién
trén thé gidi lap Quy hoach phat trién KGN. Tir 1980, chinh quyén
thanh phé da lap ké hoach sdp x€p va quan ly nham t6i uu héa
hiéu qua sir dung nguén tai nguyén nay. B&n nam 2010, do thj
da c6 hon 10,000,000m3 KGN dugc phat trién sau sadu nam vdi
cac chuc ndng chinh bao gém: bai dau xe, khu thé thao, cadc nha
kho chira dau va than v.v, v6i han 400 khu vuc ngdm, dap tng
cho 220km ham ky thuat, 24km ham dan nudc thé va 60km hanh
lang ky thuat chung cho hé théng dién, nudc, thong tin, sudi am
va lam lanh (Vahaaho, 2016). Cac chic nang s dung KGN dugc
phéan thanh 5 nhom: (1) hé théng ky thuat cong déng, (2) giao
théng va bai d6 xe, (3) bao tri va luu trlr, (4) dich vu va quan ly va

(5) quan ly tai nguyén. Luat phap ctia Phan Lan khong quy dinh
gidi han & d6 sau clia tang ham bén dudi toa nha la 6m, (tuong
duong 02 tang ham) ma thuc té la Cha s& hiru cac bat déng san
dugc quyén xay dung trong pham vi s& hru dat. Néu cha dat
mudn xay dung nhiéu tang ngam cho cac tdéa nha cta minh, ho
phai c6 gidy phép xay dung (Vanhahoo, 2016). Trudng hgp nay
tuong ty nhu thyc tién cac cdng trinh xay dung <8 tang trén dia
ban Quan 1.

3.3. Singapore: Dy luat D4t dai Ti€u bang (sta d6i) quy dinh
rang chu s hiru dat cting s& hiu 30m ddt ngdm dudi Chi sé Chiéu
cao Singapore (SHD). Dat sau han 30m SHD sé thudc vé Nha
nudc. SHD la mét muc ¢6 dinh trén toan bé Singapore, tir d6 cac
phép do chiéu cao dugc ldy lam tham chiéu, gan véi muc nudc
bién trung binh lich st clia Singapore. L3y vi du, cdng trinh Jewel
tai san bay Changi Singapore tich hgp chic nang gitta cong trinh
dich vu phuc vu san bay va céng vién, c6 chiéu cao 5 tang néi, 5
tang ham va mét bai dé xe phuc vu cho céng trinh va nha ga T1
véi 2500 ché dau xe.

3.4. Nhat Ban la mot trong nhiing qudc gia tién phong trong
phat trién khu thuong mai ngam, dac biét Ia mot s6 dé thi I1én véi
qua trinh xay dung khu thuong mai ngam tai Tokyo tir nam 1932; va
dén nay da c6 hon 78 khu thuong mai ngam vai dién tich san gan
1,200,000m? trén ca nudc. Giang va cong su (2014) nhan dinh rang
Nhat Ban |a mét trong cac quéc gia cé muic dé st dung KGN vao loai
I6n trén thé gidi véi hé théng céng trinh da dang bao gém céc cong
trinh ha tang dugc xay dung trong cac khu dan cu d6 thi mat dé cao
nhu hé théng tau dién ngam, cdng trinh giao théng dudng bo, cong
trinh thuong mai, khu phé ngam, hao ky thuat va tram bién ap
ngam. Theo dd, khu ngam hén hgp va tang ham cda tda nha dugc
phan biét theo noi bé tri, gom:

- Phdn Iop 1: Tang hdm cda toa nhd la két cau ngam nam bén
trong toa nha;

- Phdn I6p 2: Khu c6ng c6ng - thuong mai dich vu ngdm, va la két
cdu ngam ba tri bén dudi va hoan toan nam trong pham vi dudng
cOng cdng;

- Phan I6p 3: Khu ngdm chuyén dung cho d6 thj la hé théng c6
két cdu ngam c6 mét phan nam bén dudi dudng cong cdng.

3.5. Hongkong c6 dién tich dat la 1.100km? nhung chi ¢6 thé
phat trién dugc Y4 dién tich, do phan con lai dugc bao vé hoac it phu
hop dé phat trién (Chi-fai, 2022). Khé khan nay da tao déng luc phat
trién cao tang va mat do cao, va KGN tir dau nhiing nam 1980, véi y
tudng dau tién ti kho chia dau ngam cda chinh phu. Dén 1991,
Chinh pht ban hanh khung chién lugc réng 16n nham huéng dan
va tao diéu kién cho su phat trién ngam trén toan lanh thé Héng
Kéng bang cach phan dinh 48 khu vuc uu tién phat trién ngam trén
pham vi 500 ha, déng thai phéi hop vdi tu nhan xac dinh cac dia
diém thich hop dé phat trién va t8i uu héa viéc sit dung ma khéng
anh hudng dén viéc st dung va phat trién khéng gian trén bé mat.
Trong 6 bén khu vuc d6 thi chién lugc thi diém, Tsim Sha Tsui West
dugc uu tién phat trién mot KGN nam tang phuc vu nhiéu muc dich
st dung c6 Igi cho cdng dong. Theo chinh sach hién hanh cia Hong
Kéng, bdt ky khéng gian xdy dung nao duoc phdt trién dudi long ddt
ciing dugc coi la mét phdn cta téng dién tich san ("GFA"), trr trudng
hgp st dung chiic ndng bai dau xe ngam. Quy dinh nay tuong tu vai
céch tinh hé s6 st dung dat theo Quy chuan ky thuat quéc gia Viét
Nam QCVN 01:2021/BXD. Ngoai ra, luat phap cila Hong Kong khéng
xac dinh pham vi s& hitu bén dudi ldong dat, chd sé hiu badt déng san
thudng cd thé xdy dung va st dung khéng qud sdu mét theo truyén
théng, thudng da dé xdy dung mét hodic téi da hai tdng ngdm. Néu
chu dat mudn xay dung nhiéu tang ngam vugt qua sdu mét, ho sé
can phai xin phép chinh quyén thanh phé.
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Bang 2: T6ng hgp mot s6 ¢ sG thuc tién vé quy dinh quan ly khéng gian ngam tai mot s6 dé thi trén thé gidi

Phap (1) Phan Lan (2) Singapore (3) Hongkong (4) Nhat (5)
Phéan I6p 1: Tang néng ~10m ~6m ~30m ~6m ~20m
Phén I6p 2: H6n hop ~20m ~35m ~40m
Phan I6p 3: Tang sau (¥) >20m - >30m >35m > 40m
Phén I6p 3: Tang sau >20m >30m >30m >30m > 40m

Nguén sé liéu:

(1) Duffaut (2010), LI H-Q.,Parriaux A., Thalmnn P., 13th ACUUS Conference 2012
(2) Vanhahoo (2016), Chi-phai (2022)
(3) (4) (5) Chi-fai (2022); MOL (2015);

Bang 3: T6ng hop dé xuat giai phap phan I6p/ phan tang trong cdng tac quan ly KGN cho khu vuc trung tdm - quan 1, TP.HCM

. 'Bf:) S6 . . Chirc nang sir dung
Phan sau . Phan cap
lop (m) tang quan I¥
Mat Ha tang | Thuong | Bai
dat -0.5 G k¥ thuit mai-dic dau
h vu | xe
12 Chi dau tw (cong ngam
-6.0 quan Iy cong) Khéne
gian
Phan -10 ngam
- khai
1 1
o 3-5 thac
_15 theo
chire
Chi déu tw | Phdt trién dong gop gidi cho nang
e qqﬁ:l Iy kképg gian céng cpng (bai | T2
- (giam sat coa |Xe. ), wu fién cdc dic an rong c?ng
Phan chinh quyeén) |khu wviee dinh huwong phdt trinh
16p 2 trién, hode khéng gian dém -
chuyén tiép két nbdi vdi
-25 khéng gian ngdm dé thi
i Chinh qu}-‘én " . a - = . n
P_han quan I Khong ,guu:ngam cia do6 thi 1 (hién
lop 3a -35 9-13 : dang phat trién)
(don vi chuyén
Phan =13 gacgmfl? XD. Khéng gian ngim ciia dé thi 2 (du
16p 3b | =35 . kién phat trién trong firong lai dai han)

4.QUAN LY PHAT TRIEN KGN CHO TP.HCM: BE XUAT GIAI
PHAP PHAN LGP THEO CHIEU SAU AP DUNG DIEN HINH TAI
QUAN 1

Tu cac cosdthuc tién clia dia phuong da trinh bay @ muc 3, tham
khao kinh nghiém thuc tién ti mét s& do thi trén thé giéi (bang 2),
nhém tac gia dé xuat gidi phdp quan ly phén 3 16p KGN (méi I6p gém
nhiéu tdng, méi tdng trung binh cao khodng 3m) thi diém tai Quan 1
nhu sau:

- Phdan I6p 1 (5 tdng hdm tuong duong tdng 1-5, véi d6 sdu
dén khodng 15m): la cac tang ham clia cong trinh - gan lién véi
phan néi bén trén mat dat cha cong trinh, thudc quyén khai
thac, quan ly cia chd dau tu. Phan I&p nay hién nay dé va dang
phét trién trong pham vi cdp phép cla dia phuong, trong d6
tang 3-5 c6 thé cho phép phat trién véi ty |& nhiéu hon so vdi
hién nay.
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- Phan I6p 2 (3 tdng 6-8, v&i dd sdu dén khodng 15- 25m): day
la phan I6p dugc danh gié 1a c6 tiém nang phat trién theo kinh
nghiém tir mét s6 d6 thi trén thé gisi, nhung van con han ché va
chua dugc trién khai tai TP.HCM do chua c6 cht truong va khung
phap ly quy dinh ré rang. Phan 16p nay c6 thé dugc phat trién
ddi véi moét sé du an dugc danh gia thudc khu vuc dinh huéng
phdt trién chién lugc cta dé thi (nhém tdc gid dang tiép tuc trién
khai nghién ctru cdc pham vi nay). Phan |6p nay cé thé do cha dau
tu quan ly khai thac cung véi su gidm sat song song va thudng
xuyén cta chinh quyén dia phuong; déng thdi c6 kha nang
chuyén tiép - két ndi vGi KGN cla toan dé thi (phan 16p 3)

- Phan Iép 3 (5 tdng 9-13, v6i dé sdu dén khodng 35m, va >
35m): la KGN cda dé thi - khu ngdm chuyén dung uu tién phat trién
cho hé théng ha tang ky thuat ngam cua dé thi, sé do chinh
quyén dia phuong hoan toan quan ly va khai thac dé dam bao
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tinh théng nhat cao trong céng tac quy hoach téng thé va quan
ly, d@m bdo an toan ky thuat cho toan dé thi.

5. KET LUAN VA KHUYEN NGHI

Véi xu huéng tap trung dan cu va dé thi hoa cao tai nhiéu do
thi trén thé gidi thi phat trién KGN dugc xem nhu 13 mot xu thé
tat yéu khi dién tich va khéng gian phat trién trén mat dat tai cac
khu trung tdm luén han hep. Diéu nay dat ra nhu cau cing nhu
thach thuc cho céng tdc quy hoach va quan ly phat trién, phu
hgp cac chién lugc phét trién mang tinh chd dong, tU d6 xay
dung cac khung phap ly va cédc cong cu quan ly hiéu qua trong
qua trinh phat trién cha dé thi. TU viéc téng hop, phan tich thuc
trang két hgp bai hoc kinh nghiém cta moét sé d6 thi trén thé
gidi, bai viét nay duc két mot két qua va giai phap dé xuat chinh
nhu sau:

-Vé thuc trang va chinh sdch qudn ly phdt trién: Khu vuc trung
tam Quan 1, TP.HCM hién nay can nhanh chéng dap (ng nhu cau
thuc tién vé KGN, nhung cong tac quan ly - cap phép cong trinh
xay dung c6 tang ham hién nay con han ché (t6i da 5 tang, ty lé
3-5 tang thdp) dan dén chua khai thac tiém nang phat trién vé
mat khéng gian dé thi khi bén trén mat dat da bi han ché phat
trién dé dam bao cac yéu t6 thdm my, cdnh quan va bao tén. Vé
chinh sach phat trién, phan 16p 2 nhu da dé cap & phan trén dugc
xem la khéng gian c6 tiém néng, nén dugc nhom tac gia dé xuat
cho phép phat trién déi véi cac du an dugce danh gia c6 kha niang
dong gép vao chién luge phat trién chung cla d6 thj - giai quyét
cac van dé khé khan vé dién tich dich vu cong trinh céong céng
cua do thi; trong do, dién tich bai dau xe céng cdéng va kha nang
tr{t nudc tai cac tang ham cé thé xem 13 mot tiéu chi quan trong.

- Vé quan diém khoa hoc trong céng tdc qudn ly: B& sung thém
mét s6 khai niém, dinh nghia (phan biét gitta phan ngam cda
cdéng trinh, va KGN cla dé thi) va bé sung cac gia tri dinh lugng
vé chiéu sau va cac phan quyén quan ly gilra 3 phan I6p 1,2 va 3
(xem bang 3).

Véi thuc trang da duogc trinh bay va phan tich cho khu vuc
nghién ctru dién hinh tai Quan 1, cdu trac dugc dé xuat nhu trén
dugc ky vong c6 thé dugc dp dung thi diém vao qua trinh hoach
dinh chién lugc phat trién va cong tac quan ly phat trién khong
gian do thi tai khu vuc trung tam TP.HCM, va cac d6 thj khac tai
Viét Nam. Tuy nhién, do gigi han vé mat thoi gian va pham vi
nghién cuu, cac giai phap dé xuat can dugc can déi, hiéu chinh va
can b8 sung cac déng goép y kién cla cac chuyén gia va don vi
quan ly chuyén nganh dé tiing buédc hién thuc héa vao céng tac
quan ly. Bong thdi, cac gidi phap phan ving theo chiéu rong va
cac quy trinh cdp phép va quan ly can duoc b sung va dé xuat
hiéu chinh phu hgp véi cac dé xuat méi can dugc nghién ctu
chuyén sau va c6 thé sé dugc nhom tac gia cong b & cac ky sau.
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Nhan dién gia tri di san kién truc cong trinh
cong cong cac lang nghé truyén théng tai Ha Noi

|dentifying the architectural heritage value of buildings in traditional craft villages in Hanoi

> KTS LE TRINH HONG PUC
Email: letrinhhongducktsvn@gmail.com

TGM TAT

Ha Ngi, thi do coa Viet Nam, [a mat ving d&t nghin ndm vén
hign, co bé day lich st va van haa lau dii. Gan vai lich sir phat
trién cia dan tac, noi day da hinh thanh céc lang nghé truyén
théing qua nhiéu tram nam. Cac lang nghé truyén thing da va
dang gdp phan quan trong vao truyén thing vin haa va si phat
trién cia TP Ha Nai. Nhitng lang nghé truyén thang khang chi
|3 noi san xudt cac san phdm thi cang my nghé doc dao ma
can | noi lwu giir céc gid tri van haa, truyén thang va lich sir
ctia Ha Nai noi rigng va cia dan tgc Viet Nam ndi chung. Tuy
nhién. trong qué trinh da thi hoa va cang nghiép hod, nhigu lang
nghé truyén thang cia Ha Nai dang dan mai mat vé gia trj vin
haa kign tric do thigu sw quan tdm va béo tdn thich dang. Su
phat trién du lich, dich vu d& va dang lam thay ddi canh quan,
cdu tric khang gian va céc gia trj vin hoa, kién tric, xa hai,
mai trueng cac lang nghé truyén thang coa Ha Nai, khign cho
viéc bao ton, duy tri va phat huy cac gia tri van hod, di san kign
trac triy nén kha khan hon trong giai doan hién nay. Vi vay, muc
tidu nghién ctu cia bai bao |3 tap trung nhan dién ra céc gia
trj di san kién tric cong trinh cang cong céc lang nghé truyén
théing cia Ha Nai. Tir da lam co s& phuc vy cho cang tac quan
ly nghién ciru bao tan, giit gin va quén Iy cac cang trinh di sén
kign tric tai cac lang nghé truyén thang tai Ha Nai trong thai
gian tai.

Tir khda: Lang nghé truyén thdng; di sén kign tric; TP Ha Nai.

ABSTRACT

Hanoi, the capital of Vietnam, has been a land of civilization for thousands
of years, with a long-standing history and culture. Along with ethnicity's
historical development, this land has formed many traditional handicraft
villages over hundreds of years. These handicraft villages had and have
been contributing essential parts to conventional culture and the
development of the city of Hanoi. Not only are the traditional villages the
production sites of unique and excellent handicrafts, but the villages are
also places to preserve cultural and traditional values and the histary of
Hanoi in particular and of the Vietnamese people as a whole. However,
within the process of urbanization and industrialization, many traditional
handicraft villages of Hanoi have to face diminishing cultural architectural
values due to a lack of care and proper conservation. The development of
tourism and services has been transforming the landscape and spatial
structure as well as the cultural, architectural, social, and environmental
values of traditional craft villages in Hanoi. This makes the preservation,
maintenance, and promotion of cultural values and architectural heritage
more difficult in the current period. Therefore, the goal of the research is
to concentrate on recognizing the architectural heritage values of
community building of Hanoi's traditional handicraft villages. thereby
setting the foundation to service the management operation of
researching conserving, maintaining, and managing the building of
architectural heritage at these traditional handicraft villages in Hanoi for
the foreseeable future.

Keywords: Traditional handicraft villages; architectural heritage;
Hanoi city

1.DAT VAN DE

Hién nay, theo S& NN&PTNT Ha Nai, thi TP Ha Noi ¢ 1.350 lang
nghé truyén thong (LNTT) va lang c6 nghé. Trong d6 327 lang nghé,
LNTT da dugc Nha nudc cong nhan, thudc dia ban clia 24 quan, huyén,
thi xa ctia TP Ha Noi, trong dé c6 268 lang dugc cdng nhan danh hiéu
lang nghé, 59 lang dugc cong nhan danh hiéu LNTT.

Viéc bado ton, phat huy céc gia tri van hoa (GTVH) truyén
théng noi chung va cac gia tri kién tric (GTKT) clia cac LNTT luén
dugc cac cap lanh dao TP Ha Néi quan tam, coi trong va cu thé
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hoa trong nhiéu nghi quyét, chuang trinh, dé an. Tiéu biéu nhu
Chuong trinh s6 06-CT/TU cQia Thanh uy vé “Phét trién van hoa,
nang cao chat lugng nguén nhan luc, xay dung ngudi Ha Noi
thanh lich, vdn minh giai doan 2021-2025"; Nghi quyét s6 09-
NQ/TU cta Thanh uy Ha Néi vé “Phét trién cdng nghiép van hoa
trén dia ban Tha d6 giai doan 2021-2025, dinh hudng dén nam
2030, tam nhin dén 2045, ...

Linh vuc bao ton gia tri di san (GTDS), hién nay ching ta phai thura
nhan rang viéc nhan dién cac GTDS la cdng viéc khoé khan, phic tap
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lién quan dén nhiéu nganh, nhiéu linh vuc khoa hoc. Cac di san kién
tric (DSKT) phuc tap nhat la su trong I6p nhiéu dau an kién trug, lich
st qua cac thoi ky va hon nira vat liéu xay dung cac céng trinh kién
trdc clia cha 6ng ching ta chu yéu la lam tur vat liéu tu nhién nhu g6,
da, dat nung, ... co tudi tho khdng cao thudng phai thay thé hoac
trung tu. Do vay, cong trinh DSKT mang trong minh cac bé phan kién
trdc thudc nhiéu thai ky (Ly, Tran, L&, Nguyén, ...). Trong cong tac bao
tén, nhan dién GTDS c6 cac quan diém khac nhau dén tu tiing nhom,
tung chuyén gia, nha khoa hoc khac nhau mac du da cé cac nguyén
tac trong bao ton ma Viét Nam tham gia va dugc quéc té thira nhan
nhu: Hién chuong Athens (1931); Hién chuong Venice (1964); Hién
chuang Burra (1979); Hién chuang Washington (1987); Van kién Nara
(1994); Hién chuong vé bao vé va quan ly di san khdo ¢ hoc (1990);
Hién chuong vé Di san xay cat Ban xu& (1999). B6i vdi Viét Nam ching
ta cling da xay dung hé théng phép ly, ly luan nhu: Luat di san van
hod; Luat Kién tric. Nghi dinh s6 85/2020/NP-CP ngay 17/7/2020 cta
Chinh ph vé quy dinh chi tiét mot s6 diéu cta Luat Kién tric; Quyét
dinh s6 801/QD-TTg vé phé duyét Chuang trinh bao ton va phat trién
lang nghé Viét Nam giai doan 2021 - 2030; Quy ché vé bao quan, tu
bé va phuc héi di tich lich st - van hda va danh lam théng canh (ban
hanh kém theo Quyét dinh s& 05/2003/QD-BVHTT ngay 06/02/2003
clia BO Van hoa - Thong tin); Luat Thu do; .... Tuy nhién, trong qua
trinh &p dung van c¢6 nhiing cach hiéu khac nhau gy tranh cai, béi
nhiing van kién, hién chuong, luat, quy ché dé cling van la cac nguyén
tac chung co ban, vai diéu kién béi canh ctia méi quéc gia, vung lanh
th8, méi trudng hop can c6 suvan dung khac nhau cho phuhop, chua
ké dén viéc nhan thiic khac nhau ctia chl s& hiiu va cong déng dan
cu nai co di tich, di san.

Viéc nhan dién gia tri DSKT clia cac LNTT tai Ha Néi la can thiét nham
bao ton va phat huy cac gia tri DSKT clia cac LNTT ctia Ha Noi trong giai
doan hién nay. Nhan dién gia tri di sdn nham danh gia mét cach khoa
hoc va khach quan vé cac gia tri cila DSKT trong cac LNTT, tir d6 dé xuat
xay dung mot hé théng tiéu chi danh gia va dua ra cac giai phap cha
yéu nham bao tén, phat huy, phat trién bén viing va két hop hai hoa
gilia truyén thong va hién dai cia cac LNTT trén dia ban TP Ha Noi. Diéu
nay khoéng chi cé y nghia quan trong déi véi viéc duy tri ban sac van hoa
clia Ha N6i ma con gop phan vao su phét trién kinh té, du lich va xa hoi
clia thanh phé trong giai doan hién nay.

Nghién ctru da tap trung vao nhan dién gia tri DSKT la cac cdng trinh
kién tric codng cong truyén théng, bao gém: Dinh lang, chua lang, dén
th& t6 nghé, ... day la nhiing cong trinh DSKT ¢6 gia tri cdn quan tam
bao ton bén ving trong cac lang xa truyén thong tai Ha Noi.

Nghién ctiu st dung céc phuang phap nghién cdu sau: 1/. Phuong
phdp suu tdm, téng hgp: Suu tam, téng hop cac tai liéu, di liéu tir cac
c6ng trinh nghién ctu vé LNTT dé dua vao nghién ctiu; 2/, Phuong phdp
phan tich, théng ké, so sdnh: Phan tich cc tai liéu, tu liéu dé téng hop
théng tin, két hgp phuong phap thong ké xtt Iy va khai thac dua vao lam
ludn ctr cho cong tac nghién clu; 3/, Phuong phdp k€ thira, chon loc:
Chon loc va ké thira cac két qua nghién ctiu ctia cac cdng trinh khoa hoc
trong nudc va quoc té cé lién quan truc ti€p dén chu dé nghién cuu; 4/.
Phuong phdp khdo sdt, diéu tra thuc dia: Quan sat, chup anh, phéng van
cu dan, ngudi quan ly, nghé nhan tai cac LNTT tiéu biéu. Théng qua tai
liéu va s6 liéu thu dugc, tir d6 phan tich thuc trang, nhan dién cac gia tri
DSKT cong cdng LNTT Ha Noi; 5/. Phuong phdp chuyén gia: Lay y kién
doéng gop clia cac chuyén gia trong linh vuc lién quan, vién nghién ctu,
trudng dai hoc, hiép héi nganh, ... théng qua cac hoi thao chuyén dé,
héi thdo ma réng.

2. THUC TRANG CAC CONG TRINH DSKT CONG CONG CAC
LNTT TAI HA NOI
2.1. So lugc su hinh thanh va phdt trién cdc LNTT tai Ha Néi

Lang nghé truyén théng ctia Ha Noi da dugc hinh thanh va phat
trién qua nhiéu thé ky (khodng 1000 nam). Ha Néi la nai tap trung
nhiéu LNTT do héi tu nhiéu yéu t6 thuan Igi, tinh hoa ctia cac viing
mién trong ca nudc. Trong lich st, Ha No6i la kinh d6 cta nhiéu triéu
dai phong kién Viét Nam, noi tap trung ctia quyén luc chinh tri, kinh
té, van hoa, xa hoi qua nhiéu ché dé khac nhau, do vay, cac yéu té
néu trén da thac day su phat trién ctia nhi€u nganh nghé thi cong
dé phuc vu cho hoang cung, gidi quy toc cling nhu ngudi dan cac
khu vuc xung quanh

Hinh 1. Lang Bat Trang, bén bor song Hong Ha

Hai yéu t6 quan trong dé moét lang nghé c6 thé tén tai va phat
trién cho dén ngay nay la gan vdi nguén nguyén liéu tai ché va
thuan lgi véi giao théong dudng thuy [8]. Vay nén, vdi vi tri dia ly
thuan Igi ma cu thé 1a gan séng Héng va la trung tdm cda vung
Dong bang Bac Bo (DBBB) da tao diéu kién cho cac LNTT hinh thanh
va phat trién giao thuong, trao d6i hang héa va nguyén liéu. Hon
nifa, su phat trién cta mét doé thi 16n nhu Thi d6 Ha Néi kéo theo
nhu cdu da dang vé cac san pham tiéu dung, trang tri va cac d6 vat
phuc vu sinh hoat hang ngay ciing tao diéu kién cho cac lang nghé
th cong phat trién manh mé (hinh 1).

Qua trinh hinh thanh va phat trién cta cac LNTT tai Ha Néi 13
minh chiing cho su sang tao, kién tri cia ngudi dan qua nhiéu thé
hé. DU phai d6i mat vai nhiéu thach thic nhu qua trinh d6 thi hoa,
su thay d&i vé& nhu cau thi trudng va cong nghé, cac lang nghé van
duy tri dugc ban sic riéng va phét trién, déng gép quan trong vao
viéc bdo tén van héa, lich str ctia thanh phé.

2.2. Thu'c trang cdc cong trinh DSKT céng céng

Qua khao sat 07 LNTT tiéu bi€u ctia Ha Noi bao gém ¢6 5 lang
nghé trong khu vuc néi thanh (lang lua Van Phuc, lang kim hoan
Pinh Céng, lang duc déng Ngl X3, lang gém su Bat Trang va lang
gém Kim Lan) va 2 lang khu vuc ngoai thanh (Lang may tre dan Phu
Vinh va lang huang Quang Phu Cau). Ching ta nhan thay:

LNTT ¢4 lich st hinh thanh va phat trién lau d&i 6 nhing lang cé
dua trén hai yéu t6 ca ban la viing nguyén liéu va giao thong, ma
dudng thuy la chinh, nhu Lang gém Bét Trang bén dong Hong Ha
6 lich st hon 1000 nam, Lang kim hoan Binh Cong cé cach day
1500 ndm bén bd séng T6 Lich, Lang lua Van Phuc ven séng Nhué
Giang da c6 tudi ddi hon 1200 nam c6 [é...(bang 1)

Bang 1. Khao sat 07 lang nghé truyén théng Ha Noi va thai gian
hinh thanh

:_‘; Tén lang Quan/Huyén Th“'t:'::hh'"h

1. Lang kim hoan Dinh Cong | Qudn Hoang Mai Thé ky VI - 1500 ndm
2. | Lang dicdong Ngii Xa Quén Ba Dinh Théky XVII- 400 nam
3. Lang lya Van Phtic Quan Ha Dong Thé ky IX - 1200 ndm
4. | Lang gom Bat Trang Quén Gia Lam Thé ky XI- 1000 nam
5. | LanggdmKim Lan Quén Gia Lam Théky VIl - 1400 nam
6. Lang may tre dan Phii Vinh | Huyén Chuang My Théky XVII- 400 nam
7. | LanghuongQuangPhiCau | Huyén Phi Xuyén Thé ky XIX - 100 ndm
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Céac LNTT trong khu vuc néi thanh Ha No6i thuong chiju anh
hudng manh mé tir su phat trién dé thi va ap luc tir cac yéu t6 dé thi
héa. Véi dién tich han ché va ap luc ti su d6 thi hoa, cac co s& san
xudt truyén thong thudng phai chiu su cat gidm khong gian va déi
mat véi nguy co bi di doi hodc déng clra. Tuy nhién, sy da dang vé
nganh nghé van dugc duy tri, cho thay su linh hoat va sy kién tri cta
cdng dong dan cu lang nghé.

Céc DSKT cong céng bao gém: dinh lang, chuia lang, dén thg
t6 nghé ... (day la khong gian trung tdm lang) cla cadc LNTT Ha
Noi, c6 nién dai hang trdm nam, dugc ngudi dan xay dung, gin
gilrva bdo ton qua nhiéu thai ky thang tram cta lich sir. Cac cong
trinh DSKT c6ng céng thudc 07 LNTT dugc khao sat déu duoc
trung tu, stfa chita, bdo tén vao thai ky nha Nguyén, mét sé khac
dugc slfa chra, trung tu trong giai doan xa hoi mdi hién nay
(chua lang Van Phuc, dinh lang Kim Lan,... hién tai dang duogc
trung tu, stia chita). Phan 16n cac loai hinh DSKT c6ng cong cac
LNTT déu gitt dugc hinh thai kién trdc va canh quan kién tric
truyén théng véi cac gia tri thdm my va van héa dic trung cla
ngudi Viét nhu dinh lang Van Phic, Go6m Bat Trang, Kim hoan
Pinh Céng,... (hinh 2)

it AREE
B o i i ikt TN R

Hinh 3. Giéng lang (1), Chia (2), lang Quang Phii Cau

Khdng gian xua chi con giéng va ngdi chiia lang (xdy tam trén nén ci) khéng cd gid tri
thdm my kién tric

Tuy vay, do céac yéu t6 lich su, kinh té&, chién tranh,... va y thiic
cla cdng déng dan cu ma c6 nhing lang nghé, khu vuc khong gian
KTDS trung tam gan nhu bi Ian chiém, x6a bd hodc dich chuyén dén
vi tri khdc, thay vao dé la dudng giao théng, cac cdng trinh cong
cOng mdi tham chi la cdc nha & hé gia dinh, chi con lai nhiing di tich
nho, di tich mang yéu t6 tam linh, nhu lang may tre dan Pha Vinh,
huyén Chuong My c6 tudi dsi khoadng 400 nam cac DSKT céng cong
da khéng con tén tai, lang huong Quang Phu Cau, huyén Pha
Xuyén, ngéi lang nay cé tudi nghé han 100 nam, khéng gian di san
xua chi con cai giéng lang ndm canh dudng tinh 16 429, bén kia
duong la chua lang dugc xay tam trén nén chlia cG khoéng co gid tri
thdm my kién tric va dinh lang dugc ngudi dan déng gop xay dung
tai vi tri mai cach vj tri ci khodng 1km, ngo6i dinh dugc xay dung
bang vat liéu mdi, hinh thic kién tric dinh mang dang dap kién tric
truyén théng (hinh 3).
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Tém lai, qua qua trinh thang tram cda linh st dan tdc, cac DSKT
truyén thong tai cac lang lich st n6i chung va LNTT néi riéng ludn
dugc coéng dong cu dan lang gin gitt, bao vé su6t chiéu dai lich s
hinh thanh va phat trién cda lang, d€ lai nhiing DSKT quy bau, gép
phan quan trong gilr gin cac GTVH truyén théng, déng gop vao sy
phat trién bén viing ctia cdng déng.

3. DPAC TRUNG DSKT TAILNTT

LNTT c6 cau tric khéng gian bao gém céc thanh té cu thanh la
khéng gian van héa vat thé va khéng gian van hoéa phi vat thé tac
déng qua lai ma hinh thanh. Hai thanh t6 nay biéu hién sinh dong
va chan thuc doi séng kinh té, van hoa, xa héi dac trung clia céng
doéng lang xa néng thon vung DNBB qua sinh hoat van hoa, céng
doéng, dai séng tén gido - tin ngudng cla cu dan cac lang nghé.

Cac cong trinh DSKT véi nhiing dac diém kién trac truyén théng
déc dao biéu hién & nhiing tinh chat: Tinh truyén théng dan toc dic
trung; phong cach kién trac gian di, khiém tén; vi tri dia hinh két hgp
thién nhién; b6 cuc tuong xung, hai hoa; mau sac trang tri dep mat;
khai thac st dung vat liéu dia phuong. Cung véi khéng gian canh
quan gan lién, khong gian san xuat, kinh doanh buén ban. Cac céng
trinh kién tric trong cau tric khéng gian LNTT chifa dung nhiing gid
tri van héa - lich s, mang tinh biéu hién cao, thé hién day du cac
tinh chat dac trung cla van héa lang nghé la: tinh cdng dong, tinh
tu tri, d&i s6ng van hoa, ton gido - tin ngudng (hinh 4).

LEE
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Hiling Bt Trang
(khéng gian vin hoa phi vt thé)

Dinh ling Bit Trang
(khéng gian van héa vit thé)

Hinh 4. Dinh lang Bét trang va Hoi lang Bt Trang

Cau truc khong gian lang nghé va cac yéu té cau thanh da gop
phan quan trong trong viéc tao lap dién mao LNTT va gilt gin ban
sac van héda truyén théng dan tdc, con la mot trong nhiing yéu té
dam bao cho su can bang sinh thai, cai thién méi trudng.Cac khéng
gian dac trung LNTT Ha Noi: Khdng gian san xuat néng nghiép; cay
da, c8ng lang; dudng lang ngd x6m; khéng gian van héa, ton giéo,
tin ngudng (day la khéng gian trung tam lang bao gém: dinh, chua,
dén ...); giéng nudc, ao lang; khéng gian &, san xuat nghé thia cong.

LNTT Ha Noi véi nhiing gia tri van hoa truyén théng an chua
trong canh quan quen thudc cda lang, xa vung DBBB: Céng lang,
dinh lang, cay da bén nudc, dén thd té nghé, nha & ¢é truyén hang
tram nam tudi hay trong tling san phdm thd cdng my nghé tinh xdo
dugc luu truyén qua bao thé hé, va chiu tac ddng manh mé clia qua
trinh @6 thi hoa va nén kinh té thij trudng. LNTT khac véi nhiing lang
thuan nong khéc 1a khong gian & va sinh hoat két hgp cung véi
khong gian san xuat, lam nghé. Van hoéa &, sinh hoat luén théng
nhat va song hanh cling van hoa san xuat, van héa nghé, van hoa
giao thuong.

Nhu vay, cac DSKT trong LNTT bao gém: Binh lang, chua lang,
dén thd t6 nghé,... va cac cong trinh nha &, bép, nha phu san xuat
hang thd céng my nghé cé hinh thai kién tric c8 truyén dam da ban
sac dan toc dugc hinh thanh bai su hai hoa nhat thé cta 3 yéu té co
ban la thién nhién, con ngudi va xa héi véi véi 6 yéu té co ban sau:
Tinh ddn téc va tinh dia phuong; hinh thuc kién tric nhe nhang, khiém
tén, gian di, thodng dat; gdn két va hai hoa véi méi trudng canh quan;
b6 cuc hai hoa can xing; mau sdc hai hoa, dep mdt gidu tinh vdn héa
dan gian; st dung chu yéu vat liéu dia phuong (hinh 5).
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Chua Van phic

I 1 Pén ll:u'y 6 nghé
Hinh 5. Cac di san kién tric cong cong ddc trung cta LNTT

4.NHAN DIEN GIA TRI DSKT CONG CONG G CACLNTT TAIHANOI
Tl cac nhan dinh vé cac loai hinh kién tric cong trinh cdng cong cla
LNTT da néu & trén. D€ cong tac bao ton, phat huy gia tri cac DSKT trong
LNTT theo hudng bén viing. Theo tic gia, chiing ta can phai nhan dién
dugc 07 gia tri c6t 16i bao gom: Gid tri nién dai; gid tri str dung; gid tri vdn héa

xa hoi; gid tri vé tinh nguyén ban; gid tri thdm my kién tric; gid trj vé ky thugt
va vt liéu xdy dung; gid tri vé canh quan va tgo Idp méi truong sinh thdi.

4.1. Gid tri nién dai

Cac LNTT quanh khu vuc Ha Néi chi yéu hinh thanh dé phuc vu
cho nhu cau phat trién kinh té cta Kinh thanh Thang Long, tuc la
cach day khoang 1000 nam. Nhu cu da dang vé cac san pham tiéu
dung, trang tri, va cac d6 vat phuc vu sinh hoat hang ngay, tao diéu
kién cho cac lang nghé thi cong phét trién. Do vay, gia tri vé nién
dai thé hién qua thai diém xay dung, ing véi cac thai ky va giai doan
lich st phét trién clia dan tdc néi chung va céng déng dan cu lang
xa noi riéng trong qua trinh hinh thanh phat trién.

Cac cong trinh kién tric cong cong truyén théng con ton tai dén
ngay nay déu mang trong minh cac yéu t6 van hoa truyén théng, nha
qua trinh tu tao, stia chiia, tai tao, b6 sung gilr gin tUr d&i nay qua ddi
khac, tirthé hé nay qua thé hé khac ma luu lai dugc cac gid tri vé lich su,
van hda, gia tri thdm my kién trlc,..., mic du da trai qua hang nghin
nam nhu chlia, dén thd' t6 nghé lang kim hoan Dinh Cong, lang lua Van
Phuc,... hang tram nam nhu dinh lang gém Bat Trang.

Bang 2. Nién dai cdc DSKT céng cdng truyén théng ctia 07 LNTT Ha Noi

S6TT Tén lang nghé/ Di san Nién dai Chu thich
1. Lang kim hoan Pinh Céng
Binh lang Thé ky XVII 400 ndm
Dén tha t6 nghé Thé ky VI 1500 nam
Chua Thién Phuic Ty Thé ky XVIII 300 ndm
2. Lang diic ddong Ngii Xa
Pinh lang Thé ky XVIII 228 ndm, xdy dung ndm 1796
Chua Ngii Xa-Than Quang Ty Thé ky XVIII Xdy dung lgi ndm 1952
3. Lang lua Van Phic
Pinh lang Thé ky XV 600 ndm; xdy dung lai ndm 1880, 145 ndm
Dén Cli-Dén thd t6 nghé Thé ky IX 1100 nam
Chua Van Phuc Thé ky XVIII 300 ndm
Miéu thd Thanh hoang Thé ky 11X 1200 ndm, thd A Ld Dé Nuong
Nha luu niém Bac H6 Thé ky XX 80 ndm; xdy dung ndm 1941-1942
4, Lang gém Bat Trang
Pinh Bat Trang Thé ky XVIII Xdy dung ndm 1720; 304 ndm
Dén Mau Thé ky XVI 500 ndm;trang tu thoi Vua Thanh Thdi, nha Nguyén.
Chuia Kim Trudc (chua Bat) Thé ky XIV 600 ndm; ha gidi, di doi XD lgi ndm 1942
Vén chi lang Bat Trang Thé ky XVI 500 ndm; trung tu I6n ndm 2011-2016
5. Lang gém Kim Lan
Pinh Kin Lan Thé ky XV 500 ndm, xdy dung lgi ndm 2006-2009; 15 ndm
200 ndm, ndm Bado Dai thur 8, 1933 tring tu I6n; ndm 1951 XD
Chua Kin Lan - Linh Ung Ty Thé ky XVIII nha mau chiia; ndm 1995 xdy dung nhd t6; ndm 2002 xdy dung
lai nha mau.
6. Lang may tre dan Phu Vinh Khéng c6 DSKT céng cdng
7. Lang huong Quang Phi Cau Khéng con DSKT céng céng

Tuy nhién, do bién dong cac thdi ky lich str, xa hoi (chién tranh,
chia cat, suy thoai vé kinh té - xa hoi), su tan pha cla tu nhién (gié
bao, 10 lut) va tudi tho vat liéu xay dung, ... dan dén cac céng trinh
dinh, dén, chua nhiéu lang nghé khéng con hodc méi xay dung lai,
cac codng trinh nay cé céng trinh do dugc nghién cuu, phuc dung
dua trén cac tai liéu, thu tich cé, tam thiic luu truyén trong cong
déng dan culang mot cach khoa hoc, cling véi diéu kién kinh té ma
phuc dung, xay dung lai di san rat c6 gia tri vé ki€n tric va thdm my
dam nét truyén théng va hoi thd duong dai nhu viéc két hgp vat liéu
mGi véi vat liéu truyén théng (dinh lang gém c8 Kim Lan, chtia Ng(
Xa). Cling c6 lang céac céng trinh kién trdc cdng cong truyén théng
bi mai mét va khéng con nia (lang huong Quan Pha Cau), moét s6
LNTT nhu lang may tre dan Phd Vinh ¢6 tudi doi trén 100 nam vao

thai ky xa hoi nita phong kién nén khong cé loai hinh cong trinh nay
(bang 2).

Tém lai, cac cong trinh DSKT cong céng cac LNTT hinh thanh,
tén tai song hanh clng qua trinh thang tram cda lang nghé néi
riéng va lich sir dat nudc, dan tdc néi chung, ma tao nén céc gid tri
theo thoi gian cua di san, bao gom gid tri khéi dung di san va gid tri
thoi gian lich st cta céng trinh. Cac gia tri nay la cac gia tri clia su bat
dau va qua trinh phat trién cong gép qua cac giai doan lich st ma
DSKT ton tai. Nhu vay: Gid tri khdi dung cta di san la cac gia tri vé
khong gian va thai gian gan bé vai su kién lich s, nhan vat lich st
va danh nhan trong moi thdai ky; gid tri thoi gian lich st cua cong trinh
la gia tri vé “cudc ddi” clia cong trinh kién tric ma nd mang dén thé
hé nay nhiing tén “hién tai” da qua.
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4.2. Gid tri st dung

Kién tric cong cong truyén théng khong chi cé y nghia vé mat
lich s&t ma con dap Ung nhu cau si dung ctia cdng dong hién tai.
Thai xua, day la noi dién ra cac sinh hoat van héa, tin ngudng, 1€ hoi
va giao luu cong déng, déng vai trd quan trong trong viéc duy tri
ma&i quan hé xa hoi va ban séc dia phuong. Cling vdi su phat trién
vé kinh té va xa héi, khéng gian va céng nang st dung ctia mét sé
céng trinh cdng cong da cé su bién déi hodc bé sung cac chiic ndng
mdi d€ phu hop véi nhu cdu st dung hién nay.

Tai 07 LNTT cla Ha Néi tiéu biéu dugc khao sét, cac cdng trinh
DSKT cong cong hién nay déng mét vai tro rat quan trong trong doi
sOng lao ddng san xudt, sinh hoat ctia ngudi dan (hinh 6):

Noi tho thin hoang lang

Noi sinh hoat van héa Noi giai quyét céc van dé

ciua lang xa hdi

- B B =

3 ik "9 Ty
L& hoi truyén théng hang
nam lang nghé gom sir
Bat Trang

Hinh 6. Gié tri vé chiic ndng st dung, van héa, xa hdi ciia di san cong trinh cng cong -
Dinh lang Bat Trang

Vé dinh lang: Trudc kia dinh lang dugc coi nhu bi€u tugng quyén
lyc cta lang x3, vGi 04 chiic nang chinh, gém: noi lam viéc clia chinh
quyén co s&, thd Thanh hoang, giadi quyét cac van dé clia xa hoi va
la nai sinh hoat van héa clia lang qué. Ngay nay dinh lang LNTT c6
03 chtic nang st dung chinh: Noi thd Thanh hoang lang; giai quyét
cac van dé xa hoi; sinh hoat van hoa cta lang.

Chua lang: Nai tha tu, hanh |& cha dao Phat; noi sinh hoat ton
gido cdia ngudi dan dia phuong; ndi sinh hoat 1€ hoi van hoa truyén
théng cua lang; nai bao tén, luu gilt cac ban sac van hoa nghé thuat
dan gian, nghé thuat nghé.

Dén thd t6 nghé, miéu thd: Nai hanh 1€, tudng nhd, thé hién su
biét an nhimng vi sang lap, m& mang tri thic nghé cho cu dan; noi di
duéng dao ly "UBng nudc nhé nguén”, "An quéa nhé ké tréng cay”,...

Ngoai céc gid trji s&rdung clia cdc DSKT céng céng trong cac LNTT
néu trén, ngay nay cac di sdn nay con cé gid tri phdi sinh nhu: st
dung la ca s& dé gido duc, nghién ctiu vé cau trdc kién trac, van héa
nghé lang nghé; gép phan thic ddy, phat trién van héa nghé, san
pham nghé, du lich dia phuong.

4.3. Gid trj van hod, xa héi

Thiét ché van héa, tin ngudng truyén théng: dinh, chua, dén,...,
cac LNTT Ha Néi c6 gia tri van hoa, xa héi vo cung to 16n bao gom
céc gia tri: Phan anh dién mao van héa clia lang; thé hién chat lugng
cudc song, nhu cau hudng thu cac gia tri vat chat va tinh than; tai
nghé sang tao clia ngudi dan lang nghé; trinh d6 phat trién trong
ting giai doan, thai ky lich sir cu thé vé my thuat, kién trac, van héa,
giado dug, lich str; la nai kich thich, usm man cho céac y tudng, khat
vong sang tao; ndi truyén b, lan tda nhitng sadn pham nghé, san
phdm van héa nghé; nci ngudi dan trinh dién, sinh hoat nghé thuat,
ky thuat dan gian truyén thong; duy tri kha nang bao tén, gitr gin,
phat huy cac GTVH truyén théng lang nghé (hinh 6).

CAc gia tri vé van héa va xa hoi dugc thé hién & khd ndng thu hat
céng déng dan cu ban dia, khach du lich, la noi dién ra cac hoat déng
van hoa, tdm linh clia cong déng. Mat khac, gia tri vi tri cta di san
nhu nam tai vi tri c6 gia tri lich st, trén tuyén du lich, cac dudng truc
chinh, 1a cum di san hay nam riéng I& cing c6 nhiing thuan Igi, khé
khan cho viéc khai thac cac gid tri van hoéa va xa héi cda di san.

4.4. Gid tri vé tinh nguyén ban

Tinh nguyén ban dugc luu gitr rd nét téi ngay nay nhu dinh Binh
Céng Thugng LNTT kim hoan Binh Cong ¢6 Tam quan va Dai dinh.

£ Clzl)4 |
L& dang huong céc Than
hoang lang nghé gom sir
Bat Trang

Gido duc vé truyén thong
hieu hoe lang nghe gom sir
Bat Trang
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Tam quan xay kiéu 4 tru. Toa Pai dinh bé cuc theo kiéu chi “dinh”,
Dai bai 5 gian va Hau cung 3 gian. Dai bai xay theo kiéu tudng héi
bit d6c, gdm 6 bo Vi, gian gilia lam kiéu chéng rudng bay hién phia
trudc, kéo ké sudt phia sau. Bon vi con lai lam kiéu vi kéo suét tru
c6t. Hau cung lam kiéu chéng rudng gia chiéng, trang tri hoa day,
tich Phat, canh sen, van may, tir quy. Dinh dugc trung tu, tu bé nhiéu
1an qua nhiéu thai ky lich str. Luu git dugc nhiéu cac gia tri vé khong
gian, ki€n trdc truyén thong thai ky Lé Trung Hung, thé ky tha XVII.
Dugc Bé Van héa - Thong tin xép hang di tich kién trdc nghé thuat
nam 1994.

Dinh/Chuia
ling Bit Trang

- Gid tri vé tinh nguyén ban kién tric, tinh nguyén bin ndi
that, tinh nguyén ban vé cong nang sir dung;
|

- Gid tri 1y 1¢ ngdi nha theo kiéu truyén thong, gid iri cdc

b phan céng trinh, gid tri vé nghé thudt va MT trang tri;

- - =es

- Gid tri ky thugt xdy dyng truyén thong va gia tri ciia vt
li¢u xdy dung truyén thong.

Hinh 7. Gid tri vé tinh nguyén bén, gia tri thdm my, gia tri kj thuat va vat liéu xay dung
clia di s&n cdng trinh cong cong

Hay nhu Chua Kim Truc, lang g6m Bat Trang dugc trung tu tén
tao nam 1999, bang suic dan, lang phuc dung “Kim Tric Tu” theo
hinh béng ngdi chua xua kia va két hgp hai hoa véi chua Am (Tap
Phuc Am) trd thanh cum cong trinh di tich van héa, ton gido, véi
nhiéu van vat c8, két hop hai hoa véi cac san phdm mdi, tai hoa cla
ngudi thg gém Bét Trang, cac cdng trinh clia chia tao thanh mét
téng thé hgp ly va hoan thién. Vira mang tinh triét ly ctia Dao Phat,
vlia mang dac thu riéng clia mot lang nghé goém sur truyén théng.
Chua c¢é cdu trac kién trac truyén théng, chia chinh hinh chit céng,
goém Tién dudng néi Thugng dién bang Thiéu huong. Tién dudng
¢6 5 gian 2 di, c6 hién réng, d& mai bang 6 cot da, khac cau doi. co
2 hé phap, cé dai ty “Bdo Minh Pién”. Thugng dién thd Phat duoc
b6 cuc thanh nhiéu 16p. Néi tién dudng véi nha T6 |a hai hanh lang,
th& Thap Bat La Han, mai ngéi, nép g, gac trén cét da, mat cot cham
khac nhiéu cau d6i co gia tri. Chua dugc xay dung quy mo vao thaoi
Lé Thuan Téng - Long Duc Thi Tu, hoan thanh dsi Lé Y Téng - Vinh
huu Nguyén nién (1734 - 1735), nam 1942, mét phan chua Bat bi 16
xudng séng Héng do G lut. Nam 1958, khi dao dai thily néng Bac
Hung Hai, chua phai d&, phé tich dugc chuyén vao chua Am.

Tinh nguyén ban c6 cac gia tri dac trung, bao gém cac gia trj vé
tinh nguyén ban kién truc, tinh nguyén ban ndi that, tinh nguyén
ban vé cong nang st dung: La gia tri mang yéu té lich str thoi ky dau
coéng trinh dugc xay dung, va cac thai ky ton tai ca di san (bao gom
thdm my, ky thuat xay dung, ky thuat ché tac va ky thuat san xuat
vat liéu,...); gia tri tiéu biéu vé kién tric nghé thuat clia mot hay
nhiéu giai doan lich st; la nhan ching, la tu liéu, nhiing co s phan
anh lich st ctia lang nghé (hinh 7).
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Viéc nhan dién day du 3 yéu té vé gia tri: Tinh nguyén ban kién
truc, Tinh nguyén ban néi thdt, Tinh nguyén ban vé c6ng ndng st dung
chinh la gia tri vé tinh nguyén ban cta DSKT c6ng cong LNTT.

4.5. Gid tri thdm my

Gia tri thdm my dugc thé hién qua ty lé gilia cac bd phan, chi tiét
va cau truc ctia ng6i nha. Nhin tir phia ngoai mai nha truyén théng
mién Bac co ti 1é d6 sd, chiém 2/3 chiéu cao cong trinh, 4 géc xoe
rong, udn lugn nhe nhang, dat trén hé cot to khoe, viing chéac. Pay
la gia tri ty 1& ng6i nha truyén théng.

Hién nay, cac céng trinh kién tric cong cong truyén thong; céc
LNTT Ha Noi; cac dinh lang: gém st Bat Trang, kim hoan Dinh Cong,
lua Van Phuc, ..., van gir dugc nét ¢ kinh, thdm nghiém, c6 kién
truc déc dao véi cac I6p ngdi dao cong udn lugn duyén dang vira
dugc cham tr6 phong ph réng bay, phugng mua, 1an chau, quy doi
thu, nghé von cau... rat tinh xdo. Nghé thuat diéu khac, trang tri
kién trac dinh lang, chlia, dén la su tap trung va phat huy cao dé cac
ky thuat cham néi, cham kénh bong, cham 16ng, cham thdng, ... tu
dé tao hiéu qua thdm my vé khéng gian, hinh khéi. Méi tac pham
cham khac déu dugc tao tac béi doi ban tay tai hoa ctia ngudi nghé
si dan gian tham dam tinh than, ban sac van hoa lang xa Viét Nam.

Nhu vay, cac gié tri thdm my cac DSKT truyén théng c6 thé khai
quat nhu sau: Hé théng cau tric viing vang, tinh toan sap dat khoa
hoc, théng nhat vé vat liéu; b6 cuc hai hoa, cé diém nhan, tucng
xuing vdi ty 1& khong gian va tam voc clia ngudi Viét; phong cach
gian di, khiém nhudng, nhe nhang, khoang dat, phu hop véi phong
tuc, tap quan va khi hau; t6 chic khéng gian ndi, ngoai that phan
anh cac quan niém/ triét ly cia nhan sinh, cda ton gigo - tin ngudng
va van hoa truyén théng tiing lang nghé (hinh 7).

Nhan dién cac gia tri thdm my di sdn cong trinh kién tric cong
cdng truyén théng cac LNTT Ha Noi la nhan dién cac gia tri: Gid tri ty
lé ng6i nha theo kiéu truyén théng, gid tri cdc bd phdn céng trinh, gid
tri vé nghé thudt va my thudt trang tri.

4.6. Gid trj vé ky thudt va vat liéu xdy dung

Gi4 tri vé ky thuat xay dung ng6i nha thé hién qua viéc l13p dung
ngdi nha bang phuang phap thu céng truyén théng. Bo khung két
cau g6 khép néi bang méng cuc ky linh hoat, c6 thé thao d& 13p & vi
tri méi. Tinh don gian, théng nhat, tinh dién hinh va tinh tiéu chuan
thay r6 trong bd khung gb chiu luc cia cdng trinh. Hé két cau gé,
lién két bang mong: Cot, xa, k&, bay, bo vi kéo chéng giuang hay gia
chiéng, hoac gia chiéng két hgp chéng giudng.

Vat liéu xay dung chti yéu la vat liéu thién nhién tai dia phuong
hodc cac dia phuang lan can véi cac loai vat liéu bén, dep va déc
dao nhu soi, d4, tre, nia, go,... Cac vat liéu xay dung truyén théng
cé nguodn géce tu thién nhién, dugc hinh thanh qua céng nghé ché
tac nhu gém, st, gach nung, dé trang men,... ciing la nhing vat liéu
khéng thé thi€u gop phan kién tao nén cac cong trinh. Mt khac, gia
tri cGa vat liéu xay dung ngoai kién tao nén cong trinh di san con
g6p phan vao céng tac nghién cuu, phat trién nganh vat liéu xay
dung ngay nay cling nhu gop phan xac dinh nién dai xay dung cong
trinh hay nén van haa lich st ctia dan toc (hinh 7).

Nhuvay, nhan dién gid tri vé ky thuat va vat liéu xay dung, ching
ta can nhan dién 02 gia tri sau: Gid tri ky thudt xdy dung truyén théng
va gid tri cua vt liéu xdy dung truyén théng.

4.7. Gid tri canh quan va tao Idp méi truong sinh thdi

Gia tri cdnh quan trong kién tric LNTT tai Ha Noi thé hién su hai
hoa gilta kién trdc va méi trudng tu nhién xung quanh. Nhiing
CTKTCC thudng dugc bé tri canh céc khéng gian xanh gan ao, ho,
cay c6i, va san vudn tao thanh mot quan thé hai hoa. Cac cong trinh
nay cé thé 1a mot cdng trinh doc 1ap hodc mét quan thé kién tric.

Kién tric cdnh quan cac thiét ché van hoa dinh, chua, dén, ... cta
cac LNTT Ha Noi khong nam ngoai cac nguyén tac tao lap cadnh quan

cac lang lich st ctia viung DBBB véi cac gia tri bat bién “cay da, bén
nudc, san dinh” da di vao ddi séng, van héa ngudi dan noi day tur
ngan nam. Bat dau la viéc chon thé dat, day la diéu téi quan trong
anh hudng vé lau dai dén ca cong déng lang xa. Dua vao thay dia ly
va cG sd dich hoc, ngudi ta tinh toan tim dia diém sao cho hoi tu
dugc nhiéu mach d&t dong khi tugi t6t bé trg cho kién tric cong
trinh, v6i mong muén cho céng déng dan cu mai mai hung thinh.
Ngudi xua quen goi phuong phép chon dat dung nha la thuyét
“phong thuy”.

Vi tri dugc lua chon thudng hai hoa véi cdnh quan xung quanh,
hay néi mét cach dan da la “khu dat dep”. Tuy dia hinh dia mao cua
vi tri lua chon két hgp véi cac hinh thai tu nhién, ndi déi, hé ao, séng
sudi, tuc la kiéu dat, thé dat dé quyét dinh phuong an xay cat cac
céng trinh kién trac. Vi triét ly “tua son, huéng thay” cac céng trinh
di sdn dugc ngudi xua lya chon déu cé mat tién toa chinh hudng ra
song, ao, ho. Binh, chuia, dén lang gém Bat Trang déu hudng ra séng
Hong, lang kim hoan Binh Céng la sdng Té Lich, lang lya Van Phac
la séng Nhué. Phong canh tu nhién t6 diém cho cong trinh kién truc,
tao nén cac gia tri cdnh quan ngoai khudn vién cac cong trinh.

Binh, D&n, Chiia lang gém sir Bét Trang

Binh, Bén, Chlia lang lua Van Phiic

i

‘

- Gid trj canh quan trong khuén vién cng trinh; gid trj cdnh quan ngodi khuén vién céng trinh,
Gid trj cdn béng sinh thdi va da dang sinh hoc; Gid tri cn béng méi truong & va méi trudng ty nhién.

Hinh 8. Gid tri cdnh quan va tao ldp moi truong sinh thdi cla di sdn cng trinh cong
cOng cdc LNTT Ha Noi

Khéng gian trong khuén vién la khéng gian ngoai viéc thua
hudng ti tu nhién con cé su sdp xép, sdp dat cla con ngudi. Tuy
theo chiic nang st dung: Chlia va dén luén tao nén vé trang trong
tham nghiém bdi yéu cau thd cing va tu hanh dao phap can yén
tinh; dinh lang la khéng gian mé, luén gan két vao ddi séng sinh
hoat chung cuda lang. Cac DSKT céng cdng LNTT Ha Néi thudng la
c6 dién tich khuén vién réng dang ké, mac du it nhiéu bi xam lan
bai qua trinh d6 thi hdéa. Qua khao sat thi cadc khudn vién nay gop
phan khéng nhé vao viéc tao 1ap cdnh quan, moéi trudng sinh thai,
b&i phan I6n dién tich di san la khéng gian xanh, mat nuéc: nhu ao,
hé; hé théng xanh: cay c8 thy, cdy dn qua, vudn rau, vudn thudc,
vuon canh, ... tao nén sy phong phu da dang cac loai thuc vat, sinh
vat trd ngu. Dién hinh la lang nghé lua Van Phuc khuén vién dinh,
dén, chua c6 téng dién tich con lai trén 1,0 ha, miéu thsd Thanh
Hoang A La Bé Nuong dién tich khodng trén 3900m?2 mac du ¢é nién
dai han nghin nam c6 1é va dugc coi nhu 1a phéi xanh clia lang.

Gia tri canh quan, méi trudng khuén vién dinh, dén, chua la yéu
t6 cay xanh ban dia (cay bong mat, cay phong thay, cay an qua, cay
thudc, cdy cho sdc, cho huong,...). Cac loai thuc vat ban dia thé hién
dugc stic hap dan va nét dac trung cda dia phuong nhu: Cay bong
mat c6 sanh, si, da, bé dé; cay an qua cé nhan, budi, sau, chuéi...,
cay cdnh cé moc huong, dai, sen, sung, cau, cé lau, duong xi,...la
nhiing loai cdy mang dam dau &n cla cac vung lang qué Viét Nam.
Lgi ich clia cac loai cay ban dia la: Tang tinh thdm my cho cong trinh,
khong c6 tinh xam lan, kha nang sinh trudng manh mé, chéng chiu
sau bénh tét, khoi phuc hé sinh thai (hinh 8).

Nhu vay, vé nhan dién gia tri cdnh quan va tao lap méi trudng
sinh thai ching ta c6 04 gia tri thanh phan dé nhan dién la: Gid tri
cdanh quan trong khuén vién va gid tri canh quan ngoai khuén vién
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cbng trinh, cdn bdng sinh thdi va da dang sinh hoc, cdn bdng méi
truong & va méi trudng tu nhién.

5.DE XUAT CACNHOM GIA TRI, CAC GIA TRI CHO NHAN DIEN
DSKT CONG CONG CAC LNTT TAI HA NOI

Can cur vao cac ly luan vé nhan dién gia tri ctia di san hién nay,
cac quan diém, nguyén tic dé ra, cac nhan dinh, phan tich & trén.
Dé nhan dién GTDS kién truc cong cdng cac LNTT tai Ha Noi, Tac gia
dé xuat 02 nhém nhan dién gia tri v6i 07 gia tri co ban cling 17 gia
tri thanh phan dé nhan dién gia tri clia cac cong trinh kién tric cong
cdng truyén théng tai cac LNTT ctia Ha Noi (bang 3).

Bang 3: Nhan dién gia tri DSKT cdng cdng truyén théng cac LNTT tai Ha Noi

S6TT Gia tri co ban/ Gia tri thanh phan
A. Nhom nhan dién gia tri ban than céng trinh
PR . 1/. Thai gian khéi dung
I Gid tri nién dai (ND) 2/.Thdi gian lich s cGia cong trinh
S C s 3/. Kha nang thu hit cong déng
I Gid tri van hod-xa h6i (VX) 4/. Vi tri lich s, vi tri quan thé céng trinh, cong trinh
5/.Tinh nguyén ban kién truc
1. Gid tri vé tinh nguyén ban (NB) 6/. Tinh nguyén ban ndi that
7/. Tinh nguyén ban vé cong nang st dung
e - 8/. Gia tri ty I& ngéi nha theo kiéu truyén théng
V. Gid tritham my (TM) 9/. Gia tri cac bo phan céng trinh
e AL AL s Al rea s 10/. Gia tri vé ky thuat xay dung
V. Gid tri vé ky thuat va vat liéu xdy dung (KV) G e e
Nhém cac yéu té lam gia tang gia tri céng trinh
Lo, 12/. Gia tri st dung goc
VI Gid trj su dung (SD) 13/. Gia tri s& dung cla cong trinh hién nay
14/.Canh quan trong khuén vién céng trinh
ViI Gid tri canh quan va tao ldp méi truong sinh thdi 15/. Canh quan ngoai khuon vién céng trinh
) (CQ-ST) 16/. Can bang sinh thai va da dang sinh hoc
17/. Can bang madi trudng séng va MT tu nhién
6. KET LUAN kién trdc, van héa, lich s ma con phat trién kinh té va xa hoi dia

DSKT trong LNTT mang gia tri lich st, van héa, xa hoi va tham
my, gop phan dinh hinh ban sac kién tric dan toc va minh ching
cho lich st phat trién cla lang xa néi riéng va dan toc Viét Nam néi
chung. Nhan dién GTDS kién trdc la cong viéc hét stic quan trong
cling véi viéc danh gia GTDS, |a co s& khoa hoc c6t 16i dé dé xuat cac
gidi phap bao tén va phat huy GTDS mét cach hiéu qua.

Trong qué trinh nghién ctu nhan dién cac GTDS can phai can trong,
coi trong tat ca cac gia tri, khéng coi nhe hodc bd qua bat cu gia tri nao.
Qua trinh danh gia va qua trinh thuc hién bao ton di san rat can su thay
d6i trong nhan thuc tir cac nha quan ly, nha khoa hoc, chinh quyén sé tai
cling nhu ngudi dan lang nghé déu dugc tham gia mot cach sau rong.

DE& nhan dién cac GTDS kién tric cong cong cac LNTT tai Ha Néi.
Nghién cttu da dé xuat 02 nhém gia tri, 07 gia tri chinh, co ban véi
17 gia tri thanh phan. Trong d6 02 nhém nhén dién cac gia tri la:
Nhém nhan dién gid tri ban than céng trinh; nhém nhan dién cdc yéu
t6 lam gia tdng gid tri cdng trinh di san; 07 gia tri nhan dién chinh,
co ban: Gid tri nién dai/ gid tri st dung/ gid tri vdn hod va xa hoi/ gid
tri vé tinh nguyén ban/ gid tri thdm my/ gid tri vé ky thuat va vat liéu
xdy dung/ gid tri cadnh quan va tao Idp méi truong sinh thdi; véi 17 gia
tri thanh phan bao gém: Thdi gian khéi dung/ thdi gian lich st cda
cbng trinh/ Kha ndng thu hat cdng déng/ vi tri lich sd, vi tri quédn thé
cbng trinh, céng trinh/ tinh nguyén ban kién tric/ tinh nguyén ban ni
thdt/ tinh nguyén ban vé céng ndng st dung/ gid tri ty Ié ngdi nha theo
kiéu truyén théng/ gid tri cdc bo phdn céng trinh/ gid tri vé ky thudt xay
dung/ gid tri vé vt liéu xdy dung/ gid tri s&t dung géc/ gid tri si dung
ctia céng trinh hién nay/ canh quan trong khudn vién céng trinh/ canh
quan ngoai khuén vién céng trinh/ cdn bdng sinh thdi va da dang sinh
hoc/ cdn bang méi trudng séng va méi truding tu nhién.

Khi dinh hudng bao ton cong trinh kién tric cédng céng truyén
théng trong cac LNTT, mét gidi phap hiéu qua la tich hgp phat trién
bén vimng véi bao ton. Giadi phap nay khéng chi bao tén cac gia tri
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phuong théng qua, gido duc, du lich bén viing va cac hoat dong san
xuat phu hgp. Diéu nay giup gilr gin cac DSKT, déng thoi tao nguén
thu nhap cho cong déng dé duy tri di san. Giai phap nay cling dam
bdo rdng céc céng trinh DSKT dap (ing nhu cau hién dai, tao su hai
hoa gitta qué khit va hién tai, d6ng thi bao vé méi trudng. Lua chon
gidi phap nay thuc day phat trién kinh t&, xa hdi va méi trudng, tao
ra mot mé hinh bao tén bén viing cho cac DSKT tai cac LNTT.
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Nghién cuu t6i uu hoa tiét dién cot chéng tam
trong thi cong tang ham bang phuong phap
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TGM TAT

Bai bao nay dé xuét ma hinh gidi quyét bai todn tdi vu tigt dign cot
ching tam trong thi céng xay dung cang trinh cd tang hdm st dung
thut toan tién hoa vi phan (DE). Cang nghe thi cong tdng hdm bing
phueng phéap Topdown dang duge céc don vi wu tign sir dung cho
céc cang trinh phirc tap. D& ap dung duge phueeng phap Topdown
vao thi céng tng ham, céu kign quan trong nhét can ca |3 cot ching
tam béng ket céu thép nhr khd nang chiu lyc tdt, da dang vé hinh
dang. kich thude, sy thuén tién trong thi cang. Nganh Xay dung ca
tinh chat canh tranh cao, cac don vi thi cong cén phéi tdi vu duoc
ngudn tai nguyén sir dung trong cong trinh dé dat higu qua vé mat
kinh t&. Vi vay, viec xay dyng cang cu tdi vu tiét dién cat ching tam
|3 rét can thigt va can ca mat cong cu higu qué dé gidi quyst van dé
nay. Thuét toan tign hod vi phan (DE) la mat thuat toan rét hitu higu
cho viéc gidi cac bai todn tdi wu toan cyc va phi hep ding dé xay
dyng cong cu tdi vu tigt dign cot chéng tam. Muc tigu cta bai bao 3
dura ra cong cy tdi ru tigt dign cat ching tam, hudng dén higu qué
ve mit kinh t& cho du an. K&t qué bai bao da xay dung cang cu tdi
wru cit chdng tam higu qua bing thuat toan tign hoa vi phan (DE)
duoc xay dung trén phan mém Python dé dang cai dat va st dung
cho nguai ding.

Tir khoa: (uan Iy xay dung; t6i wu; cot chang tam; tign hod vi phén.

ABSTRACT

This article proposes a model to solve the problem of optimizing the cross-
section of Kingpost in the construction of buildings with basements using
the differential evolution algorithm (DE). Basement construction
technology using the Topdown method is being prioritized by units for
complex projects. To apply the Topdown method to basement construction,
the most important component required is the Kingpost made of steel
structure thanks to its good load-bearing capacity, diversity in shape, size,
and convenience in construction. The construction industry is highly
competitive, construction units need to optimize the resources used in the
project to achieve economic efficiency. Therefore, building a tool to
optimize the cross-section of Kingpost is very necessary and an effective
tool is needed to solve this problem. The differential evolution algorithm
(DE) is a very effective algorithm for solving global optimization problems
and is suitable for building a tool to optimize the cross-section of Kingpost.
The objective of the article is to provide a tool to optimize the cross-section
of Kingpost, aiming at economic efficiency for the project. The results of
the article have built an effective tool to optimize Kingpost using the
differential evolution algorithm (D) built on Python software that is easy
ta install and use for users.
Keywords: Construction
differential evolution

management; optimize; kingpost;

1. GIGI THIEU

Trong cac cdng nghé thi cdng tdng ham hién nay, cdng nghé thi
céng Topdown dugc céc don vi thi cong st dung nhiéu cho cac
céng trinh phic tap c6 s6 tang ham 16n, mat bing nho. Pé st dung
c6ng nghé nay, cét chéng tam (Kingpost) khéng thé thi€u trong
phan thiét k& bién phap thi céng. Chinh vi thé, thiét k& cét chéng

tam bang két cdu thép dé viia dat yéu cau vé kha nang chiu luc vira
hiéu qua vé mat kinh té€ dang dugc quan tam va nghién cdu sau
réng.

Cung vai sy phat trién nhanh chéng ctia khoa hoc may tinh, cac
thudt toan tién hoa va phuong phap tim kiém da thu hat dugc su
quan tdm nghién ctu clia cac nha khoa hoc vao trong bai toan tdi
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uu ti cac uu diém vugt troi cla nd. Vi vay, viéc ing dung thudt toan
tién hoa vao bai toan téi uu tiét dién cot chéng tam la phu hgp véi
xu thé& nghién ctu dé gidi quyét van dé nay. Thuat toan ti€n hod vi
phan (DE) dugc dé xuat bai Storn va Price vao ndam 1995, 1y y tudng
tir qua trinh chon loc ty nhién. Thuat toan ti€n hoa vi phan la mét
trong nhiing thuat toan thanh céng do cau tric don gian, dé s
dung, hiéu qua khi giai bai toan t6i uu toan cuc véi nhiéu bién s6 va
da dugc chiing minh la hiéu qua va héi tu nhanh trong viéc giai bai
toan t6i uu trong nhiéu linh vuc [1].

Tu phan tich trén, nghién ctu dé xuat mé hinh gidi quyét bai
toan téi uu tiét dién cdt chéng tam (Kingpost) trong thi céng xay
dung céng trinh c6 tang ham st dung thuat toan tién hoa vi phan.
Xay dung mét cong cu xu ly hiéu qua, dé tiép can.

2.BAITOAN TOI UU TIET DIEN COT CHONG TAM (KINGPOST)

2.1. Téng quan bai todn t6i uu cdt chéng tam

2.1.1. Khdi niém cgt chéng tam (Kingpost)

Cot chéng tam (Kingpost) la cdu kién trung gian nhan tai trong
thi cong tir phan két cu trén truyén xudng coc khoan nhoi khi céng
trinh chua thi cong két cau cét chiu luc chinh cda tang ham. Cot
chéng tam dugc thi cdng ngam vao dau coc khoan nhéi khi bé téng
con tuoi dén khi bé tong dong két sé thay thé cot chiu luc chinh cda
coéng trinh lam viéc trong qua trinh thi cong tang ham bang phuong
phap Topdown.

Cot chéng tam dugc lam bang két cau thép tiét dién chi H va
thiét ké theo céc diéu kién cot thép chiu nén léch tdm chiu tai trong
thi cong va mét phan két cau phan than trong qua trinh thi céng
doéng thai véi phan ngam bang phuong phap Topdown.

2.1.2. Khdi niém t6i uu tiét dién cét

T&i uu hoa tiét dién cot la qua trinh tim kiém gidi phap t6i uu
qua céc tiéu chi, rang budc nham dat dugc dién tich tiét dién nhé
nhat trong diéu kién dam bao kha nang chiu luc hay thiét ké nham
chon ra cac théng s6 tiét dién cot két cau thép dam bao céac diéu
kién vé chiu luc l1am viéc sat khd nang chiu luc cGa vat liéu nhat dé
cai thién hiéu suat va hiéu qua clia quy trinh san xuat.

Bai toan chon théng sé tiét dién t6i uu qua cac théng s6 hinh
hoc clia cot thép tiét dién chit H (hinh 1) 1a gidi cac &n s6 vé chiéu
cao ban bung (hw), chiéu day ban bung (tw), chiéu rong ban canh (br),
chiéu day ban céanh (t;) dé tiét dién cot la nhé nhat qua cong thuc
hinh hoc 4 =hyt,, +2(bsty) hodc qua cac bai toan kiém tra vé

diéu kién kha nang chiu luc cla cot thép. Vay, ham muc tiéu dugc
Iya chon cho bai todn nay la dién tich tiét dién cot thép nho nhat
(Amin) va ddm bao cac diéu kién chiu luc sat vai kha nang lam viéc
cla vat liéu nhat.

bf
Hinh 1. Thong s6 tiét dién cgt chng tam (Kingpost)
2.2. Xay dung bai todn kiém tra cét thép
2.2.1. Xdy dung di liéu ddu vao
2.2.1.1. Théng s6 céng trinh
Cac thong s6 nay lién quan dén viéc thiét ké tai trong tac dung
I&n cot chdng tam, dit liéu cong trinh can dua vao bai toan: chiéu
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cao tur dinh coc khoan nhéi tai san tang 1 (Lo), Luc doc tac dung 1én
dinh co6t (N), Momen tac dung Ién dinh cot chéng tam (My, My), Luc
cat tac dung lén cét (V).

2.2.1.2. Théng sé vit liéu

Trong bai toan t8i uu tiét dién cdt chéng tam, théng sé vat liéu
vé& mac thép dugc chon tir danh muc nhat dinh phu hop véi cac loai
thép dugc st dung réng rai trén thi trudng. Thong sé dua vao bai
toan tuong Ung vGi mac thép dugc chon bao gém: Cudng d6 chiu
kéo tinh toan (f), giéi han chay (f,), gisi han bén (f.), cudng dé chiu
cat/trugt (f,) va Modun dan héi ctia thép (E).

2.2.1.3. S0 d6 tinh todn cét

Phan chan cét dugc chén ngap trong bé tong chiu tac dung cda
luc bam dinh gilta bé téng coc khoan nhéi va cot thép, chan cot
dugc tinh toan vai chiéu dai cdt ngap trong bé tdng coc khoan nhoi
dam bao lién két ngam nhadm han ché chuyén vi anh hudng dén dau
coc khoan nhéi va dam bao lién két bat bién hinh trong qua trinh
I3p dat. Phan dinh cot dugc lién két bang bulong hodc lién két han
vai dam thép, san thao tac chiu luc trong qua trinh thi cong dé tao
thanh lién két ngam nham han ché chuyén vi qua trinh thi cong
déng thai phan két cau than cong trinh.

S0 d6 tinh toan cot trong nghién ctu nay la sg d6 ngam hai dau
cOt nhu hinh 2.

Hinh 2. So d6 tinh ¢ot chdng tam (Kingpost)

2.2.2. Bai todn kiém tra

2.2.2.1.Kiém tra diéu kién @6 mdnh ctia cot
Ay <[ Ay <[ 4]

[4p]=180 - 60c
g 3]
0.AL 7,

Trong dé: A, la d6 manh cda cét theo phuong x; 4, = L—x
lX

L,
A, & do manh cta cot theo phuong y; 4, =—
i i

y
Lo=L, =071

ixla ban kinh quan tinh cda cot theo phuong x; i

Il
NE

~.
I
~

iy1a ban kinh quén tinh clia cot theo phuong y;

[ﬂcp] la @& manh cho phép cho cot

N la lyc doc tac dung Ién cot

A la tiét dién mat cat ngang cla cot

7. la hé s6 diéu kién lam viéc (y, =0.95)
2.2.2.2. Kiém tra diéu kién bén

- Kiém tra diéu kién cudng do chiju cdt tinh todn”

Tmax = (Vmax.Sx) / (Ix.tw) < fv.Yc [3]
- Kiém tra diéu kién d6 bén chiu nén uén”

N M, M

R Rt g 3
AW, .

Trong d6: An la dién tich tiét dién thuc cot chéng tam;
Al‘l = hW'tW + 2(bftf) i
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Mnx, My 2 modun chéng udn cua tiét dién thuc déi véi truc x,y;
hwla chiéu cao ban bung cét;

twla chiéu day ban bung cét;

brla chiéu réng ban canh cét;

trla chiéu day ban canh cot.

2.2.2.3. Kiém tra diéu kién 6n dinh t6ng thé

N
o =—<f. 3
T 17, (3]
Trong dé:

Khi 0<1<2,5: ¢=1—(0,073—5,53.§).Z.ﬁ

Khi 2.5<A<4.5:

p=147 —13.1—(0,371 —27,3.i).1+(0,oz75 _s,53. 022
E E E
Khi /1>4,5: g):i
A2.(51-2)

A la do méanh quy udc, 4 = ﬂmm,\/%,

2.2.3. Cdc diéu kién rang buéc

2.2.3.1. Tiét dién coc khoan nhéi

D& dadm bao cot chéng tam c6 thé ngam vao trong coc khoan
nhoi, can gidi han tiét dién trong pham vi tiét dién coc va cac phu
kién trong coc khoan nhoi:

h+200mm < D

bf +200mm < D

Trong d6: D la dudng kinh coc khoan nhéi;

200mm dugc |ay theo tié€t dién éng siéu am, khoan rut 16i chiém
ché trong tiét dién coc;

h la chiéu cao tiét dién cot chéng tam.

2.2.3.2. Tiét dién cét thép

DE tiét dién lam viéc hiéu qud theo hudng dua vat liéu ra xa
trong tam, chiéu day ban canh t: nén chon 16n hon chiéu day ban
bung tw, véi cac cot thong thudng nén chon:

ty =8+ 40mm
ty, =6+16mm
ty 21,

Dé (ing suat phap phan bd déu trén chiéu rong canh chiu kéo
va dadm bao 6n dinh cuc bd cho ban canh chiu nén, nén chon:
by <304,

3. DE XUAT MO HINH CHO BAI TOAN T6I UU TIET DIEN COT
CHONG TAM (KINGPOST) TRONG THI CONG TANG HAM sU
DUNG PHUONG PHAP TOPDOWN

3.1. Xdy dung mé hinh tinh

Hinh 3 hién thij luu d6 cta thuat toan dé xuat trong bai toan téi
uu tiét dién cot chéng tam (Kingpost) vai 8 budc, cu thé nhu sau:

(1): Bua vao cac théng s6 cla thuat toan: sé vong lap t6i da (G),
Hé sé dot bién (F), hé s6 lai ghép (Cr), ham muc tiéu.

(2): Nhap cac théng s6 bai toan.

(3): Thiét 1ap ma tran thd X ngau nhién theo diéu kién bién.

(4): Dot bién ngau nhién 3 ca thé trong quan thé théng qua hé
s6 dot bién F tao ra ca thé mai.

(5): Trao d6i ngau nhién thudc tinh clia cac ca thé duoc tao ra.

(6): So sanh chi tiéu cha ca thé thit véi ca thé mai dugc tao ra. Ca
thé nao t8i uu hon dugc thay thanh vecto thi va loai bo vecto th
hién tai.

(7): Tao dung vong lap thuat toan theo diéu kién dung.
(8): Pua ra phuong an téi uu.

hap ham muyc tiéu va
hé =6 thudt todn

Tao quan thé ban Jau

l

Thiét 1ap vecto thir
K= 1% 1% 35,0}

Bt bidn m& réng quén thé
V=3 F(X-K)

Lai ghép trao d6i ngau nhién cac
thanh phan trong quan the
U= {u3.07,- Ui p}

Kiém tra 50 vong l&p
86 ln vecto liplai > G

Bing Thay thé veeto thir X;=U;
va logi Xj;ra quén thé nzoai

Dvara phrong én téi
[ cin bing da muc tidu|

Hinh 3. Thuat toan DE gii bai toan toi uu tiét dién ¢t chong tam (Kingpost)

3.2. Thiét Idp ham tinh, diéu kién dung

Khai bdo théng sé va khéi tao qudn thé:

Théng s6 dau vao ciia mé hinh can thiét dé la hinh dang, vat liéu
cOt thép, kich thudc coc bé tong va cac tai trong tac dung. Ngoai ra,
€an cung cap cac théng sé cla thuat toan téi uu nhu ham muc tiéu
M, bién d6 dot bién F, xac suat lai ghép G, s6 thé hé t6i da Gmax, gid
tri thudc tinh clia cac ca thé.

Bai toan dugc trinh bay theo ma tran bién dién theo cac vecto
clia tung tiéu chi: X=[Xi1, Xiz,..., Xij-.., Xio]

trong dé D la sé m&u ngau nhién clia nhém thiét ké mat cat cla
két cau. Tham sé tuang Ung vdi mat cat dugc chon cho nhom phan
tirthi i trong quan thé.

Pét bién:

Sau khi khi tao quan thé ban dau, tai méi vong lap thuat toan
THVP &p dung qua trinh dot bién dé khai pha khéng gian tim kiém,

lam rong vung tim kiém. Mdi vecto XiG & thé hé hién tai G dugc goi
13 mot vecto me. DSi v6i mbi vecto me thi mot vecto dét bién duoc
xac dinh theo cong thuc:

VOt = X+ FOXs - X3

trong d6 1,ry,13 €{1,2,..., NP} la ba s6 nguyén dugc tao ngau
nhién khac nhau va khac i nam trong khoang [7; NPJ; F 1a bién dot
bién dugc lya chon trong khoang F [0,1].

Lai ghép:

Tiép theo qua trinh dét bién, qua trinh lai ghép dugc ap dung
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nham tang da dang quan thé bing cach trao ddi cac thanh phan
cUa vecto me va vecto dot bién. Qua trinh lai ghép sinh ra vecto con
gt :{u,G]uf;z”qu]} trong d6 cac thanh phan vecto con
dugc xac dinh theo cong thuc:

v if (rand ;0,112 C,)

G
X Khac

trong d6 C, €[0,1] la xac suat lai ghép.
Chon loc: Danh gia ca thé vecto con UiG“, sau dé so sanh véi

cathévectome XiG .Néu ca thé vecto con vugt troi han cé thé vecto

me sé dugc thay thé thanh vecto me. Ngugc lai, ca thé vecto con sé
dugc dua ra ngoai quan thé.

Diéu kién ding:

Qué trinh t&i uu hoa két thuic khi ma diéu kién ding dugc thoa
man. Diéu kién ding thudng dugc st dung la s6 vong lap téi da
hoac la s6 lan danh gia ham muc tiéu. Trong nghién ctru nay sé su
dung s6 vong 13p téi da lam diéu kién dimng. Khi diéu kién dimng cuta
thuat toan thoa man thi cac giai phap t6i uu sé dugc dua ra. [2]

4. XAY DUNG CONG CU THUC NGHIEM

Nghién ctru st dung phan mém Python dé 13p trinh thuat toan
ti€n hoa vi phan cho bai toan t6i uu tiét dién cot chéng tam
(Kingpost) trong thi cong tang ham s dung phuong phap
Topdown.

Python la phan mém cung cap méi trudng tinh toan ky thuat s6
va lap trinh, dugc st dung réng réi trong khoa hoc dit liéu, may hoc.

DéE dé dang ti€p can, nghién ctu da lap trinh (ing dung véi giao
dién don gian bang phan mém Python dugc thé hién tai hinh 4.
Thong s6 nhap dau vao phu hgp véi chuyén mén cac nha quan ly
dy an xay dung.

Chi dén st dung:

Hinh 4. Giao dién ting dung chay chuong trinh

Budc 1: Nhap cac thong sé dau vao:

Luc doc tac dung lén dinh c6t (N), Momen tac dung Ién dinh cot
chéng tam (My, My), Luc cat tac dung lén cét (V), dudng kinh coc
khoan nhoi (D), chiéu cao tur dinh coc khoan nhoi téi san tang 1 (Lo).
Cudng do chiu kéo tinh toan (f), cudng do6 chay tiéu chuén (f;), cudng
doé kéo dut tiéu chuan (f,), cudng d6 chiu cat/truct (f),va Modun
dan héi cta thép (E).

Number Generation: s6 vong lap cla thuat toan; Cr: hé s6 lai
ghép; Factor: hé s6 dot bién.

Budc 2: Chay chuang trinh: (Tinh toan).

Budic 3: XU ly két qua.

Sau qua trinh xt ly va phan tich két qua, chuong trinh sé dua ra
phuong én t6i uu da muc tiéu nhu hinh 5.
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Hinh 5. Két qua chay chuong trinh

5.ViDU NGHIEN CUU

Tinh toan cét chéng tam (Kingpost) cho mot céng trinh xay
dung thi cdng bang phuang phap Topdown. Théng s6 clia bai toan:

Bang 1. Thudc tinh trong bai toan thi

Thudc tinh Gia tri
Luc doc: N = 20000 daN
Luc cat: V = 5000 daN

Momen theo phuong X: My = 10000 daN.cm

Momen theo phuong Y: My = 10000 daN.cm

Pudng kinh coc khoan nhéi: D =800 mm
Chiéu dai c6t chéng tam: Lo=15m
Hé s6 khuyéch dai: F=05
Chi s6 lai ghép: C:=0.9
S6 vong lap (diéu kién ding): 100
Cudng dd chju kéo: F = 3250 daN/cm?
Cudng d6 chay: Fy = 3450 daN/cm?

Cudng d6 chiu cat: Fv = 1885 daN/cm?

Hé s6 an toan: Y= 0.95

Médun dan héi: v=210000 daN/cm?

Két qud chuong trinh: Dua ra phuong dn t6i uu tiét dién c6t chéng
tam (Kingpost) thé hién trong bang 2.
Bang 2. Két qua t6i uu bai toan thu

Thudctinh | hw(mm) tw(mm) bf(mm) tr(mm)

Gia tri 407.48 263.16 10.35 8.00

Kiém tra két quad: Kiém tra két qud chuong trinh bdng bdng tinh
excel duoc thé hién trong bang 3.
Bang 3. Két qua kiém tra bai toan thu

Théng s6 vat liéu

* Méc thép: Q345 Ym= 1.05

Y= 0.95
- Cudng d0 chiju kéo tinh f= 3250 (daN/cm?)
toan
- Cudng d6 chay tiéu chudn f,= 3450 (daN/cm?)
- Cudng d0 kéo dut tiéu fu= 5100 (dal/cm?)
chuén
- Cudng do chiu cat /trugt fi= 1885 (daN/cm?)
- Mudun dan héi ctia thép E= 2100000 (daN/cm?)

Néi luc tinh toan
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- Luc doc N= 20000.0 (daN)

- Luc cat V= 5000.0 (daN)

- Mémen uén M= 10000.0 (daN.cm)
My = 10000.0 (daN.cm)

Kich thudc hinh hoc cot

- Chiéu cao he= 408 (mm)

- Chiéu rong b= 263 (mm)

- Chiéu day ban canh tr= 1 (mm)

- Chiéu cao ban bung hv= 386 (mm)

- Chiéu day ban bung tw= 8 (mm)

- Khoang cach trong tam 2 ha= 397 (mm)

canh

Chiéu dai tinh toan cda cét

- Chiéu dai thuc cla cot L= 15 (m)

- Chiéu dai tt trong mp uén Lx= 10.5 (m)

- Chiéu dai tt ngoai mp uén ly= 10.5 (m)

Pac trung hinh hoc

- Dién tich tiét dién A= 8874.00 (mm?)

- Mémen quan tinh chinh lx= 266381398 (mm4)

tiét dién déi véi truc trung

hoa x

- Mémen quan tinh chinh ly= 33367456 (mm4)

tiét dién déi véi truc trung

hoay

- Mémen khang uén tiét dién ~ W,= 1305791 (mm3)

thuc trong mat phang

- Mémen khang uén tiét dién ~ W,= 253745 (mm3)

thuc ngoai mat phang

- Ban kinh quan tinh theo x = 173.258 (mm)

- Ban kinh quén tinh theo y Iy= 61.320 (mm)

- Mémen tinh cla theo truc x Sx= 723256.5 (mm3)

- Moémen tinh cda theo trucy Se= 574260.5 (mm3)

Kiém tra diéu kién dé manh cia cot

a= Yo

oAty 0.095

- Do manh cho phép llol= 180-60a =1743

- D6 manh cot trong mp - x ix= 60.603

- D6 manh cét ngoaimp -y iy = 171.233 Dam béo: 0K

Kiém tra cudng d6 chiu cit tinh toan
Tmax = (V.S%) / (Ix.tw)

Tmax = 169.69 <
Dam bdo: OK

Kiém tra diéu kién dé bén chiu udn nén
M M fve

A W, W

x

IN

fv.Yc
fi.ye= 179.08 (daN/cm?)

+ Vi Wax,min, Way,min ld momen khding uén nhé nhdt cia tiét dién trucx, y

N M, M 272.4 <fye 3087.5
A W, W, (daN/cm?)

D4 bén chiu uén nén: 0K

Kiém tra 6n dinh téng thé cdt chiu nén

KT trong mat phang udn: Truc x-x

Oy =——r=f7.
- D6 manh quy udc: 1= 2.3841
jo= 0763
- Uing sudt tinh toan trong 6n dinh téng thé trong mét phéng
. N . =295.4< fye= 308.7
D = = iy
= a7 (da/a?)

--> Ddm bdo dn dinh téng thé trong mp uén x - x: 0K

Tu két qua chay chuong trinh va két qua kiém tra rit ra nhan xét
vé& muc d6 téi uu cla nghién ctu: Dién tich tiét dién vaéi diéu kién
ding 1a 100 1an 13p dua ra két qua nhoé nhat 1a 8543,46mm?va thoa
man cac diéu kién vé kha nang chiu luc:

- Diéu kién 1 (di€u kién d6 manh): imax = 171.233 < [ip] = 174.3
dat 98.2%;

-Diéukién 2 (diéu kién vé cudng dod chiu cat): Tmax= 169.69 < fi.yc
=179.08 dat 94.8%;

- Diéu kién 4 (diéu kién 6n dinh téng thé): 6x = 295.47 < fy=
308.75 dat 95.7%.

So sénh két qua téi uu xuat ra tif chuong trinh vai két qua kiém tra
cho thay su vugt trdi khi chay chuong trinh véi bai toan t6i uu tiét dién
cdt chdng tam (Kingpost) ting dung thuat toan tién hoa vi phan.

6. KET LUAN

Nghién ctiu nay da dé xuat va xay dung mé hinh tinh giai bai
toan téi uu tiét dién cét chong tam (Kingpost) trong thi cong tang
ham trén co s& ing dung thuat toédn tién hoa vi phan. Xay dung
coéng cu tinh don gian, hiéu qua, dé ti€p can. Két qua giai chuong
trinh dugc chay th nhiéu lan va so sanh véi két qua ky vong cho
thay su hiéu qua va d6 tin cdy cao. Dya trén két qua nghién ctiu va
thuc nghiém, cac tac gia dua ra két luan sau, DE la mét thuat toan
t6i uu day hiia hen, dac biét trong trudng hgp cac ham téi uu véi cac
bién thiét k& I6n. Thuat toan DE ¢6 cau trdc don gian va khong yéu
cau nhiéu tham s8, do vay tao diéu kién thuan lgi cho ngudi dung
dé trién khai va st dung. Viéc ting dung thuat toan DE vao giai bai
toan tiét dién cot chéng tam (Kingpost) trong thi céng tang ham véi
cac két qua trén da cing c6 thém nhan dinh vé kha nang va uu thé
clia thuat toan. Nghién cdu da xay dung dugc chuong trinh tinh
toan cot chong tam (Kingpost) phuc vu giadi quyét bai toan téi uu
tiét dién hudng dén hiéu qua vé mat kinh té cho du an.

L&i cam on: Noi dung va két qua nghién ctu cla bai bao dat
dugc trong thdi gian thuc hién dé tai cdp Trudng ma s6 22-
2024/KHCN va dugc tai trg kinh phi thuc hién bai Truong Pai hoc
Xay dung Ha Néi. Nhém tac gia tran trong cdm on su ho trg ctia Nha
trudng.
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TONG MUC LUC NAM 2024

THANG 1

TS NGUYEN THANH NGHI
CAO NGA

NGUYEN HOANG LINH
NGUYEN MINH VAN

BUI VAN DOANH

KTS PHAM THANH TUNG

TS.KTS TRINH HONG VIET,
THS.KTS PHAM HOANG PHUONG
PGS.TS HOANG MANH NGUYEN
THU THAO

THANH LOAN
CEO TA QUANG HUY,
TS NGUYEN NGOC THANG

THS PHAM NGOC CHINH,

PGS.TS NGUYEN HONG TIEN

PHAM NGOC SANG, MAILUU

THS LE VUONG HOANG THONG,

TS NGUYEN NGOC THANG

PGS.TS LUONG DUC LONG, NGUYEN THINGOC CHAU
THS NGUYEN KHAC NHAT, PGSTS NGUYEN LAM QUANG
NGUYEN HUY HIEP, NGUYEN QUY DAT

LE VAN MINH, VO CHi CONG

PGS.TS NGUYEN THE QUAN, THS NGUYEN HOA BINH,
THS NGO VAN YEN, THS NGUYEN THI MY HANH, THS
NGUYEN THI HOAN, THS NGUYEN THE TUAN

THS LE MINH THANH, TS TRUGNG DINH NHAT,

THS CAO THANH NHAN, THS LE TH| THUY LINH
NGO VAN TINH, NGO VAN QUAN

BOUNYONG SICHANTHALA, NGUYEN ANH DUC,

. ) TRAN VAN TAN

THS NGUYEN THI THU HANG, TS TO TH HUONG QUYNH
CU THI HONG YEN

THS TRAN THI PHUONG LAN, TS NGUYEN NGOC THANG
TONG NGOC TU
TS NGUYEN HONG AN

TS PHAM ANH TUAN, THS NGUYEN HAI VAN HIEN,
PGS.TS NGUYEN VIET PHUONG

THS NGUYEN QUANG TUAN, THS BUI TRUONG GIANG
NCS TRAN NHAT MINH, TS BUI PHUONG TRINH,
o TS LE HOAI LONG

NGUYEN BAO THANH, NGUYEN QUANG PHUC

THANG 2

TAN HUNG
THANH NGA (thuc hién)

PGS.TS VU MINH KHUONG
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QUAN LY NGANH

“Doan két ky cuang, chi dong linh hoat, kip thai hiéu qua, phét trién biit pha”
Nganh Xy dung ndm 2024: Tao lp nhitng két qué bén viing

TRO CHUYEN VO1 CHUYEN GIA

KTS Pham ThanhTung "Gid tri nhan van trong kién tric nha & xa hoi"

GOC NHIN TU THUCTIEN

5 su kién &n tugng Nha & xa hoi 2023!

TU CHINH SACH DEN CUOC SONG

Qua tai do thi - Nén va gidi nén

(6 mot dong song nhu thé

Ung dung tri tué nhan tao trong chuyén dai so linh vuc kién tric, quy hoach d6 thi

Ha tang KCN xanh tai Viét Nam: Thuc trang & trién vong

Tri€n vong VLXD ngudn géc sinh hoc tai Viét Nam

DOANH NGHIEP 4.0

INSEE va hanh trinh thuc hién cam két phat trién bén viing tai Viét Nam

Gec phat trién cong nghé xdy dung xanh - hudng t6i phat trién bén viing trong xdy dung

Khéng dinh vi thé trong nghién cttu khoa hoc, chuyén giao cdng nghé, phuc vu quéan Iy nha nudc cia
nganh, trién khai cac dich vu kj thudt

NGHIEN CU'U KHOA HOC

Quan ly rdi ro cdp nudc dd thi bao dam cap nudc an toan - Kinh nghiém tlf mot so nudc trén thé gidi

Déc tinh cuGng do chiu nén, uén va kéo truc tiép ctia bé tong siéu tinh nang cao st dung c6t liéu cat nghién
Tinh toan 6n dinh nén dét dap khi thi cong béng phuong phap dap theo giai doan

Cacnhan t6 anh huéng dén hiéu qua qua trinh thiét ké va thi cong du n ci tao, tring tu di sén van hoa
Gidi phap thoat nudc bén viing can duoc thé ché hoa trong cac quy dinh ctia phap ludt hién hanh

Xac dinh g6c ma sét trong clia dét cat bang thi nghiém nén mot truc khong né hdng

So sanh két qua tinh toan nhiét thly héa trong bé tong khdi lén bang Midas civil va Ansys

Do Iudng hiéu qua clia scan-to-BIM trong cong trinh xdy dung dan dung

Xay dung md hinh méy hoc lai nhén trong s6 d€ du bao luc bam dinh giita BTCT va FRP

Phan tich bién dang va chuyén vj trong két céu cau treo day vong bat déi xing
Phit trién co's& ha tang ICT trong gido duc: Bai hoc tir DHQG Lao cho céc trutng dai hoc viing 6 Viét Nam

Xy dung hé théng quan Iy tdng thé du dn dau tu XD vén nha nudc tir cich tiép can hé thong

Nghién citu thiét Iap quy trinh kiém soat chat lugng bé tong thi cong bom tai hién trung cho cong trinh
siéu cao tang

Két cau thép thanh mdng tao hinh nqudi va danh gid su gia tang cudng dd do cling nquoi

Hoan thién giai phap quan Iy c6t xay dung tai o thi trung tam Ha Noi

Danh gia chuyén vi muc tiéu nha cao tang chiu dong dat ¢ xét bién dang nén st dung phuang phép tinh
MPA va (SM két hgp

Quan Iy va phat trién cay xanh dudng phé tai mot s6 do thi trén dia ban tinh Thai Nguyén

Thi cong coc khoan nhdi trén nén da tai cong trinh Nha mdy xi mang dau khi 12-9, Anh Son, Nghé An
Quan ly chét thai xay dung bén viing & Viét Nam - Vai tro cta co quan nha nudc

Cac yéu to anh hudng dén nhan thic trach nhiém xa hoi cta nha thau xdy dung tai TRPHCM

QUAN LY NGANH

Chd dong thao gd rao can ddi véi hoat dong dau tu

Thit trudng Bui Hong Minh: “Cha dong hoan thién cong cu quan Iy nha nudc vé dinh mic bdo dam phu hgp
véithyctién” !

TU CHINH SACH DEN CUOC SONG

Xdy dung nén mong cho mgt qudc gia hién dai
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LE NET, VO THI THINH

) CAO NGA

THS.KTS NGUYEN THI HONG VAN
THS.KTS PHAM HOANG PHUONG

TRUNG KIEN (thuc hién)

NGUYEN HOANG LINH
LAM MINH THU

AN NHIEN
THS NGUYEN THI HOAN, KS NGUYEN BUC LONG

KS VO HUYNH KIM CHI, TS TRUGNG DINH NHAT,
TS NGUYEN THANH PHONG, THS LE THI THUY LINH
TS NGUYEN CHI THO, TS LE TRUGNG SON,

PHAN MANH DOAN, KS PHAM DUC THAQ
PHAM VIET HUNG, NGO QUY TUAN,

LE V0 TRUGNG SON, TRINH NGOC DAT

VO LE DUY KHANH, VUONG THI THUY DUONG,
TRAN QUANG PHU, TRAN THI QUYNH NHU,
NGUYEN NGUYEN KHANG

TS PHAM DINH HAI, PHAN QUGC TUAN
PGS.TS.KTS VO HONG CUONG

TS LE CONG DUY, THS PHAN DINH THOAI

TRAN VINH HOANG ANH, D0 VAN TIN

TS LENGOCLAN

TS. KTS NGUYEN HOAI THU,

‘ TS.KTS NGUYEN THU HUGNG

THS TRAN THI NGOC HOA, TS LAM THANH QUANG
KHAI, KS VO TRUGNG HOANG SANG

PHAM TRI THUC, PHAN HUY DONG,

LE TH| HONG LINH

TS LE DUC TUAN

TS MAI ST HUNG

NGO QUY TUAN, NGUYEN BINH HA, LE BA DANH
TS PHAN VO PHUGNG, NGUYEN MINH TRIET,

~ NGUYEN VAN QUY

TS HUYNH THI YEN THAO, NGUYEN MINH TR
KTS DOAN THANH DUGNG, TS.KTS TRUONG THI

THANH TRUC
DUY D. NGUYEN, QUI X. LIEU

THANG 3

THANH NGA
CAO THANH
TAN HUNG

PGS.TS.KTS HOANG VINH HUNG
THS.KTS PHAM HOANG PHUGONG

KY ANH (THUC HIEN)

NGUYEN HOANG LINH
TS LY VAN VINH
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Rai ro va gidi phap trong qua trinh pht trién du dn Metro

Can chién lugc phat trién TOD tdng thé cho toan thanh phd

Hoan thién cdng téc quy hoach khu cdng nghé cao gop phan thuc hién muc tiéu phat trién KHCN qudc gia
Dinh hudng t6 chiic khdng gian phé di bd khu vuc ndi do

TRO CHUYEN VO1 CHUYEN GIA

KTS Khuong Van Mugi: K&t ndi viing - Bai toan dé TRHCM phat trién bén viing

GOC NHIN TU THUCTIEN

Am &nh tirmét cau phén bién!

Thai Nguyén: Tiing budc hién thuc héa cac muc tiéu phat trién nha & xa hoi

GIG1 THIEU SACH MG1

Danh gid qud trinh do thi héa ¢ Viét Nam giai doan 2010 - 2020 va dinh hudng chinh séch trong tuang lai
NGHIEN CU'U KHOA HOC

Cac yéu t6 anh hudng dén hiéu qua hoat dong dau tu xdy dung cong trinh giao thong ngam do thi trong
giai doan thi cdng tai Ha Ni

Xay dung md hinh hoc mdy duoc t6i uu héa béng thuat toan jellyfish search d€ du bao néng suat lao dong
trén cong trudng

Ap dung phudng phap phan td hitu han d& nghién ctu dao dong riéng ciia tm cé chiéu day bién ddi

Danh gia chat lugng silica tir tro trdu & Thita Thién Hué st dung trong san xudt bé tong chat lugng siéu cao

Quy udc dat tén cac gdi thong tin theo 150 19650

Phén tich dong luc hoc m hinh khung thép cé xét dé gan thiét bi hé can khdi lugng qua thi nghiém ban rung
Quan diém thiét ké nha 6 xa hoi ti€p can tir t6 chiic khong gian ndi that

Dénh gid d0 tin cdy m§ theo thai gian clia két cu khung phang chiu tdi trong ddng

Phén tich ting xt @ong khung phang bé tong c6t thép dudi tai trong va cham

Nghién ctiu thuc nghiém quan hé luc dinh - d0 trugt bé tong nhe stt dung hat cdt liéu nhe téi ché

Dinh hudng bdo ton va phat huy gi tri truyén thdng trong td chiic khdng gian kién tric NOTT dan toc San
Chay viing mién ndi phia Béc

Cudng dd chiu nén cda bé tong trong két cau chiu uén bang phuang phap pha hty va phuang phap khong
pha hay

Nghién ctiu ché tao cat nhan tao tir bun khong doc hai nao vét trong TP Ha Noi - nguyén Iy ché tao va cac
yéu t6 anh hudng dén kha ndng tao hat

Phan tich nhitng yéu t6 dinh hinh tuong lai cla két cu thép

Ung dung coc xi méng d&t (CDM) két hap véi ludi dia ky thuat d€ gia c§ méi déc d&t dap trén nén dét yéu
dé gidm thiéu rdi ro trugt 16 dat

Nghién c(fu dé xudt cong thic tinh stic khang udn cho dam cau dy ting lyc st dung bé tong siéu tinh néng
(UHPQ) tai Viét Nam

Dénh gid hiéu qua gia cudng bang tam CFRP trén dam bé tong du tng luc dung cap khong bam dinh bi nit
trudc

Yéu t6 anh hudng dén sy thanh cong cla du an dudng sat do thi theo phuong thiic doi tac cong tu

T6 chiic khong gian kién triic cdnh quan mét phan khu 1&n bién Rach Gid, tinh Kién Giang

Chéan dodn hu hdng khung thép chiu Itra stt dung chudi gia toc va hoc may

QUAN LY NGANH

Ap dung BIM - riit ngan thdi gian va nang chét lugng dy &n

Trién vong ap dung BIM trong quan Iy khdi lugng va chi phi giai doan dau thau, thi cong
S& co dinh mdc chi phi &p dung BIM cho tifng cong viéc cu thé

TU CHIiNH SACH DEN CUOC SONG

Tich hgp quan Iy rdi ro I lut véi quy hoach st dung dat

Nang cao hiéu qua xay mdi, cdi tao hé thong vutn hoa - cdng vién ndi do
TRO CHUYEN VG1 CHUYEN GIA

TS Trén Ba Viét: Cng nghé xanh UHPC & nhiing thach thic tir thuc tién
GOC NHIN TU THUCTIEN

Chuyén vé chung cu Xanh - Sach - Ré - An!

Danh thué nha thir 2 - gc nhin tir Hoa Ky
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AN NHIEN

THS BUI HONG MINH

THS PHAM TRI THUC, PGS.TS PHAN HUY DONG,
THS LE THI HONG LINH

ASSOC.PROF.DR NGUYEN THI NGOC DUNG, ASSOC.
PROF.DR TRAN VIET NGA, DR PHAM VAN DOANH
TS TRAN QUGC BAO

TS PHAM VAN DAT

PGS.TS NGUYEN THANH SANG, NGO VAN TINH

VO VAN THAO, LE DUC HIEN, PHAN TO ANH VO
NGUYEN VAN GIANG, BUI DINH THANG

TS LE HAI DUGNG, THS TRAN VAN CUONG,

PGS.TS NGUYEN TRITA, THS DINH QUANG TRUNG,
TS NGUYEN XUAN BANG

TRAN HOANG TUAN

TS TRAN VIET TAM

TS NGUYEN NGOC THANG

THS NGUYEN TIEN DUNG

THS PHAN THU NGAN

TO THI HUONG QUYNH

THS DO NGOC BICH

TS HOANG HIEU NGHTA

TIEN NAM NGU-YEN, THI KHANH VAN HOANG,
NGUYEN THI TUYET DUNG, QUANG LINH BUI
TS NGUYEN CONG GIANG

THANG 4

TS NGUYEN QUANG HIEP
PGS.TS NGUYEN HONG TIEN

TS.KTS PHAM ANH TUAN
THS.NCS PHUNG THI MY HANH
THS.LS HUYNH TUGNG LINH
LS V0 THI THINH

TRAN PHAM HOANG TUNG,
NGUYEN THI PHUONG THAO

THU THAO (thuc hién)
NGUYEN HOANG LINH
AN NHIEN

PGS.TS HOANG HA

THS BUI HONG MINH

) DINH QUANG TUAN

TS TRAN VAN KHOI, THS NGUYEN TIEN BUI

DR NGUYEN THI TUYET DUNG,

DR.ENG NGUYEN HUU DUNG

DINH VAN TUNG

LEDINH THUC

THS PHAM TRITHUC, PGS.TS PHAN HUY DONG,
THS PHAN VAN BA, KS TRAN THANH TUNG
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GIG1I THIEU SACH MGl

Ung dung Dynamo va Revit trong mé hinh théng tin xay dung

NGHIEN CU'U KHOA HOC

Cac yéu to tac dong dén quan Iy nha nudc vé chi phi dau tu xay dung

Nghién ctiu ché tao cét nhén tao tir bun khong doc hai nao vét trong TP Ha Noi - cdc yéu t6 anh hudng dén
cuong do cha vat liéu GFM

Strdung buin hat hiéu khi dé x 1y nudc thai 6 thi bang cong nghé xi Iy theo mé SBR

Dinh hudng phat trién kién tric nha & dan toc Thai viing Tay Bac phuc vu du lich cong dong

Phén tich do tin cdy cla két cdu dan dya trén phuang phdp tuyén tinh hoa

Tong quan vé (ing dung cot liéu téi ché va bé tong cot lidu téi ché trong xdy dung

Nghién ctiu tinh chat ky thuat cta vita ba thanh phan chat két dinh gdm xi mang, tro bay va tro ba mia
Tao Idp luu trit hé so QLCL cdng trinh tai Cong ty CPTVXD cdng trinh 979 giai doan 2023-2030 bang s6 hda
Nghién ctu thiét ké cap phdi bé tong san ho

Céc nhan t6 anh hudng dén khai thac hiéu qua can truc thap trong thi cong xay dung

Khéo sét su thay ddi vé két cdu khung va méng coc nha BTCT theo hai tiéu chudn TCVN 2737-1995 va TCYN
2737-2023

Phén tich tinh toan két cdu dam dé vach (dam chuyén) bang mé hinh gian do

Nghién c(fu dénh gia stc chiu tai cla song Dao, tinh Nam Dinh bédng mé hinh Mike 11

Truyén thdng trong du dn xay dung st dung céng nghé BIM

Ung dung cdng nghé s6 héa cac cong trinh kién tric cd gid tri can dudic giii gin, ton tao va béo vé tai TP Hai Phong
Su nguy hiém chdy nd khi st dung Hydrogen lam nquén nang lugng thay thé nguén ning lugng hod thach
Phuang phap phan tich phi tuyén két cdu khung thép

St dung phuang phap SAW khi lya chon gach xdy tudng

Nghién ctiu cong nghé thi cong ga tau dién ngam lap ghép ting dung cho cac nha ga ngdm & TP Ha Noi

QUAN LY NGANH

Thic déy phat trién thi trudng VLXD Xanh

Nganh chiéu séng Viiét Nam trén 19 trinh chuyén doi s6

TU CHINH SACH DEN CUOC SONG

Ha tang canh quan - gidi phap phat trién ha tdng ndng thdn bén viing

Ha tdng xanh ndng thdn viing déng bang Song Hong: Nhan dién dt gay va dinh hudng tai két ndi
(o ché thay dai va phat sinh trong hgp dong xdy dung

Tranh chdp thuting gap va gidi phap ddi vdi nhitng thay déi/phat sinh trong hgp dong xdy dung
Hiéu rd khac biét quy dinh vé thay ddi trong FIDIC Sach D6 2017 va phap luét Viét Nam

TRO CHUYEN VG1 CHUYEN GIA

Tir cong trinh xanh dén do thi sinh thai

GOCNHINTU THUCTIEN

Chuyén vé by TCVN cda UHPC

GIG1 THIEU SACH MGl

Kién triic canh quan

NGHIEN CU'U KHOA HOC

Phén tich cong nghé va tinh toan thiét ké thi cong két cau vom chéo cd ty 1é chiéu cao ddc biét Ién & cau
Phat Tich, tinh Bac Ninh

Gid nha va cho vay ngan hang: Mot s6 van dé Iy lun va thuc trang tai Viét Nam

Ban vé mot s6 Iy do trung mua, trung dung nha 6

Cac y&u t6 tac dong kiém soat gid vt liéu xay dung ddi véi du an xay dung duding bo cao tdc tai Viét Nam
Dau tu dudng sat toc dd cao truc Bac - Nam: Lgi ich va thach thic

Dé xudt phuong phap tinh todn kha ndng chiu luc cia lién két ¢6t cling cda cot vach véi dam san BTCT
Hinh thanh chi s6 anh hudng cac rao can dén trach nhiém xa hoi ctia doanh nghiép trong nganh Xay dung
Nghién ctiu ché tao cét nhén tao tir bun khong doc hai nao vét trong TP Ha Noi - Dac tinh khang cat
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TS TRAN DUC TRUNG

MINH VAN NGUYEN, KHANH DUY HA,

CHIEN THANH PHAN, THUC DINH LE

THS NGUYEN THANH AN, THS PHAN TU HUGNG
PH.D CONG GIANG NGUYEN

TS NGUYEN BAO THANH, HUYNH VAN BINH
DUONG, LAM HOAI THUONG, TRAN QUANG LAM
V0, NGUYEN QUOC BINH, THS VO HA DUY

DAO CHIHIEU, LE BA DANH, KHUC DANG TUNG

TS TRAN NGOC PHU, THS CAO QUANG HUNG
NGUYEN HOANG MINH V0, NGUYEN LE DUY LUAN,
NGUYEN ANH TRIET

ASSOC.PROF.DR NGUYEN THI NGOC DUNG, DR VU BINH
SON, TS NGUYEN VAN NAM, DR CHAU THANH HUNG
NGUYEN PHUGNG CHAM

HOANG DUGNG DUNG

V0 HUY HOANG

PHD NGUYEN HUNG CUONG, PHD TRAN QUANG
DUNG, NGUYEN DANG NHAT MINH, BUI TRUNG DUC
THS. NCS BUI VIET THI

NGUYEN VIET HUNG, NGUYEN TUAN ANH,
o DANG VAN DUA
NGUYEN TUAN PHONG, V0 NGOC QUANG, PHAM

THANH BINH, MAI VIET CHINH
THS NGUYEN LONG, PGS. TS HOANG HA

THANG 5

PGS.TS.KTS HOANG MANH NGUYEN

TS.KTS LE CHIEN THANG

THS TRAN THI THANH Y

THS DO THI THUY

NGUYEN HUY HIEPDINH QUANG TRUNG

NGUYEN QUY DAT, NGUYEN HUY HIEP

NGUYEN VAN BUC

THU THOY

NGUYEN HOANG LINH

AN NHIEN

TS TRAN VAN KHOI, THS NGUYEN TIEN BUI

THS NGUYEN CONG THINH, PGS.TS NGUYEN BUC
LUQNG, THS HOANG XUAN HOA

THS.NCS VO THANH QUANG, PGS.TS NGUYEN BINH
HA, TS LE BA DANH, THS NGUYEN VAN QUANG
M.SCNGUYEN HAI BINH, ASSOC. PROF NGO LE MINH

\ TS NGUYEN HOU DUNG
PGS.TS HO NGOC KHOA, THS LE THI PHUGNG LOAN,
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43
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50

54

63
66

Anh hung ctia phuong phap x Iy bé mét hat c6t liéu cao su dén mot s6 tinh chét cla vira
Phan tich su phic tap cla cac du an cdi tao, xdy dung lai chung cu cil

Gidi thiéu chuang trinh x( Iy két qua thi nghiém dét xay dung GeoLab
Thiét ké duong ham NATM bang phuang phap mé phdng 3D va phan tich
Manh nha m hinh d6 thi TOD 6 TPHCM: Gid dat va khong gian xung quanh tram Metro 56 1

Nghién ctiu cdc phuong phap tién tién phat hién huhdng cia hé thdng pin nang lugng mat trdi va dé xuat
str dung tai Viét Nam

Tuvan, do ludng su phét trién cda kinh t€ 5§ trong xay dung

Nghién ctiu, dé xudt xdy dung cong cu quan Iy tiéu thu nang lugng trong chiéu sang cong cdng tai Viét
Nam

Gidi phap ki€m sodt ngudn nudc cung cdp cho cac dd thiva KCN tinh Phii Yén ting phd véi bién d6i khi hau

Xép hang tin nhiém doanh nghiép hoat ddng trén thi trudng bat dong san ctia Viét Nam hién nay
Tuvan dau tu xdy dung theo hudng bén viing

Ki€m tra d6 bén udn két hop cda thép tao hinh nguoi theo tiéu chuan AISI $100

Anh hugng clia thai gian bao duing dén cudng do nén ciia bé tong tu len c6 ham lugng tro bay cao

Nghién citu cac yéu t6 anh hudng dén tién do thuc hién DA dau tu phat trién do thi tai tinh Binh Duong

Phan tich so sanh cac phuong phap ra quyét dinh da tiéu chi khi ap dung cho bai toan lua chon phuong an
van khudn
Nghién ctiu ting dung hé giam chan chat Iong TLD trong két cau nha cao tang

Thuc nghiém stic khdng va cham clia bé tdng tinh ndng siéu cao c6t sgi thép micro theo phuang phap ACI
544.2R-89 diéu chinh

QUAN LY NGANH

(Canh quan sinh thai ban dia clia viing d6 thi dong luc TRHCM - Binh Duong - Dong Nai: Nhitng thach thiic
duang dai cho tinh bén viing trong tién trinh @ thi hoa

Kién tric ban dia mdi tai Viét Nam: Xu huéng nao phat trién phi hop trong tuong lai?

Thodt nudc xanh - céch tiép cdn méi trong thodt nudc bén viing

Giai phdp thodt nudc xanh ting phd véi bién doi khi hau

TU CHINH SACH DEN CUOC SONG

Lua chon chiéu sau hgp Iy va cdng nghé thi cong cac tuyén Metro trén ¢g s& kinh nghiém cac nudc phat
trién trén thé gidi

Ung dung kj thudt lutu bién dat/da két hap cong nghé NATM ddy nhanh tién d6 xdy dung cong trinh ngam
do thi

Phén tich su ¢ cong trinh ngam trong xdy dung, stfa chifa dya trén kinh nghiém clia cdc nudc trén thé gidi
TRO CHUYEN VO1 CHUYEN GIA

Thach thiic khang gian ngdm do thi Viét Nam

GOC NHIN TU THUCTIEN

Chuyén mua dién gia 0 dong!

GIG1 THIEU SACH MGl

Australia & Singapore - T6ng quan vé nghé thudt kién tric

NGHIEN CU'U KHOA HOC

M hinh thai gian - chi phi - chat lugng trong kiém sodt chi phi vat liéu xay dung dudng b cao téc

Ung dung giai phap thong gi6 thu hdi nang lugng (ERV) nhdm nang cao hiéu qua si dung néng luong
trong cdc toa nha

Xac dinh bién dang tir bién clia bé tong Geopolymer ché tao tai Viét Nam

M@i quan hé gitta kién tric khdi dé véi khdng gian trudc cong trinh cao tang trén truc dudng du lich Tran
Phd - Nha Trang

Khao sét va thiét ké mong coc trén cac tuyén dudng xuat hién hang Caster

Ung x dong hoc phi tuyén két cu khung lién hop chiu ti trong dong dét
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TS LUU VAN THYC, TS VO CHI CONG

PGS.TS HA DUY KHANH, NGUYEN SON NGUYEN
NCS NGUYEN HO'U TAN, THS LE KHANH LINH
PGS.TS NGUYEN HONG SON, VO THANH LUGNG, LE
) MINH LONG

NGUYEN HUY HIEP, NGUYEN SY CONG,

TRAN HONG QUAN, HOANG QUGC LONG

) TS TA VAN PHAN

TS NGUYEN TRUNG KIEN, TS NGUYEN TRAN HIEU,
THS NGUYEN VAN CUONG, PGS.TS V( ANH TUAN
PHUNG VAN LONG, NGUYEN VAN TU, NGUYEN

) XUAN DAI, MAI VIET CHINH

THS NGUYEN THI MINH TAM, PGS.TS NGHIEM VAN
KHANH, TS PHAM VAN DUONG

TS LE HAI DUONG

TS PHAM DUC THIEN, THS HOANG THI THU THAO

~ THS.NCSBUIVIET THI

LE ANH THANG, PHAM QUGC HUY, PHAM MANH DINH
TS NGUYEN XUAN BANG

TS THAN DINH VINH, THS NGUYEN THI THANH
HUYEN, THS NGUYEN THI BiCH

PHAM THE ANH, PHAN TRONG KHANH,

) NGUYEN BAO VIET
NGUYEN CONG GIANG, DANG V0 KHAC, LE TUAN CANH
PGS.TS BUI TRUGNG SON, THS LE TIEN NGHIA

THS TRAN MINH HAI GS.TS TRINH MINH THU,
PGS.TS DO THANG

TS TRAN VAN KHOI, THS DANG XUAN DAT

THANG 6

NGUYEN VAN DUC, CAO THI THANH NGA
THANH LUONG

NGUYEN THU THAO
CAO THI THANH NGA
THANH PHONG

PGS.TS NGUYEN HONG TIEN

KS V0 MANH TOAN

KS NGUYEN THI THANH HOA

NGUYEN THANH LUAN

NGUYEN THANH LUAN, HOANG MINH SON,
) NGUYEN DUC TOAN
NGUYEN THANH LUAN, HOANG MINH SON
TRAN TRUNG CHINH

THU THAO
NGUYEN HOANG LINH

PV
PV

AN NHIEN

TS PHAM THU HIEN, TS NGUYEN HAI QUANG,
GS.TS NGUYEN TIEN CHUONG
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Quan diém ctia cc bén lién quan vé vét niit bé mét dudng bé tong xi mang & cac du an giao thong ndng thon
Nghién ctiu dich chuyén dan cu dén cac tinh Dong Nai va Binh Duong
Mot phuang phap tinh todn nhiét d6 téi han cia cau kién két cau thép

Du béo, tinh toan 6n dinh méi ddc & Kon Tum, Tay Nguyén c6 xét dén anh huéng clia Iugng mua va tir bién

Quy trinh bdo tri cdng trinh dan dung theo co ché dac thi thudc chuang trinh muc tiéu quéc gia
Tinh toén ton song dinh hinh theo en 1993-1-3

Tinh hé 56 (ing x( dong dat cla két cau nha bé tong cot thép theo phuang phép phan tich tinh phi tuyén
Dinh huéng quan Iy nudc thai nganh cong nghiép dét nhudm Viét Nam dén ndm 2050

Tinh két cdu bé tong dang san rong chiu téc dung tai trong song nén

Mat s6 dac tinh co hoc clia bé tong x6p geopolymer c6t liéu nho

Xac dinh hiéu qué kinh té khi thuc hién du &n dau tu phat trién do thi tai tinh Binh Duong

Két qua nghién cliu mt so dac tinh clia gach tai ché tir bat nhua HDPE st dung trong nudi thiy san 6 Bén Tre

.....

Tiéu chi giao thong hudng dén db thi phat trién bén viing tai Viét Nam
Mat s6 van dé trong ap dung cac tiéu chuan vao tinh todn nén va méng

Udc tinh dung tich ho chita thiy dién Song Tranh 2 st dung di liéu Sentinel
Mat trudng hop phan tich va chon lua gid tri kha nang chiu tai clia coc khoan nhoi
Quan trdc trong qua trinh thi cong nén dap trén nén dét yéu

Cac yéu to tac dong dén cong tac quan Iy, van hanh hé thong co s6 di liéu vé dinh mic va gid xdy dung

QUAN LY NGANH

Co quan quén Iy nha nudc sé st dung md hinh BIM ho trg cong tac tham dinh
(an so sanh day du cac gidi phap xay dung cau duding dé c6 Iua chon phit hgp
PHAP LUAT XAY DUNG

Cacluu y vé ché dinh nha tu vén theo hgp dong FIDIC khi ap dung tai Viét Nam
Van dung mau Hop ddng FIDIC trong hé thdng dan lugt khong con la tré ngai
Phat vi pham hop dong xay dung c6 thé dugc diéu chinh béi Toa an

TU CHINH SACH DEN CUOCSONG

Chiéu séng xanh d€ pht trién cac do thi bén viing

Thiic ddy chuyén ddi md hinh xanh trong finh vuic chiéu sang

Phat trién chiéu sang d6 thi Viét Nam theo huéng Xanh

Tong quan hién tugng dao nhiét tai mot s6 do thi I6n cda Viét Nam

Dé xudt chién lugc va giai phap lam mat cho do thi Viét Nam

Kinh nghiém lam maét d6 thi clia mot s6 nudc trén thé gidi

Tim chién lugc sdng cho dd thi ni

TRO CHUYEN VG1 CHUYEN GIA

Phét trién VLXD carbon thép gan vdi kinh t€ tuén hoan: Can “tudn hoan”trong tu duy va xy dung chinh sach
GOC NHIN TU THUCTIEN

Chuyén: “Mua nha & xa hoi trén Tivi”

DOANH NGHIEP 4.0

Vinamilk cong bd bao céo phat trién bén vimg, chon chii dé: Net zero 2050

Tap trung nguén luc, sém dua Luong Son trg thanh thi xa

GIG1 THIEU SACH MOl

Phén I6p quan Iy va st dung khong gian ngam d6 thi

NGHIEN CU'U KHOA HOC

Phan tich két cdu tutng kép nha nhiéu tang cd thiét bi tiéu tan ndng lugng chiu dong dat



www.tapchixaydung.vn

BUI ANH KIET, NGUYEN TRONG CHUC,

NGUYEN TH BICH THUY

PH.D CONG GIANG NGUYEN, PROFESSOR YUKIHIRO
KOHATA, ENGINEER XUAN PHUC NGUYEN

TRAN NGOC HUYEN TRANG, LE THUY LINH,

) TRAN PHAM ANH PHI

NGUYEN THI BICH THUY, DOAN THI THUY VI,

BUI ANH KIET

DR PHAM VAN DOANH

TS LE ANH TUAN, TS NGUYEN CONG NGHI

VUONG HOANG THACH, CAO NU KIM ANH,
PGS. TS NGUYEN THANH HUNG
DR NGUYEN VAN TIEP, MSCNGUYEN MINH DUC

PHAN THANH PHUGNG, NGUYEN MONG HUYEN NHI,
VO DANG KHOA

TRAN TRUNG DUC

PHAN NHUT DUY, TRAN TRUNG VINH, LE TIEN
LIEM, NGUYEN TIEN THANH, NGUYEN PHUONG
THAO NGUYEN, TRUGNG VO CONG DUNG
VUONG THI THUY DUONG

NGUYEN HOAI NGHIA, NGUYEN PHAM DUY
PHUGNG, PHAM VAN BAO

THS LE THI THU HANG, THS LE QUOC TIEN,

THS DOAN VAN DET

NCS LE NGUYEN THIEN HUY, TS LE MANH TUONG,
NCS NGUYEN HOU TAN

THANH DONG NGUYEN, BA THANG PHUNG,

) XUAN DAI NGUYEN
NGUYEN SV HUNG, TRAN THI PHUONG HUYEN,
NGUYEN NHU ANH DUGNG

THS TRAN THUY ANH, PGS.TS DANG THI THANH
HUYEN, GS.TS NGUYEN MANH KHAI

KHUGNG THI HAI YEN, NGUYEN THI HANG NGA,
NGUYEN TUAN ANH, NGUYEN QUANG PHI

~ THS.KTS BUI THI KIM DUNG

NGUYEN NGOC THANH, PHAM QUGC ANH
THS.NCS NGUYEN THI PHUONG,

PGS.TS NGUYEN NGOC PHUONG

PGS.TS.KTS VU HONG CUONG

TS NGUYEN TUAN PHUONG

TS.KTS LEKIM THU

NGUYEN THANH NHAN

V0 NGOCTRU

TRAN HAI DANG, NGUYEN LIEN HUONG,
NGUYEN THI KHANH PHUONG

TS TRAN VAN KHOI, THS NGUYEN ANH TU
NGUYEN THI BICH LIEV

TS CAO CHU QUANG, TS VU NGOC ANH

THS NGO QUGC THANH, THS PHAM DUY QUAN,
PGS.TS DAQ DINH NHAN

THANG 7

THANH LUONG
TS.KTS LE CHIEN THANG
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Anh hugng cia tro bay va nhiét do ban dau vita bé tong dén dic tinh nhiét clia bé tong khdi ln

Thiét ké ham trong dat yéu st dung mdy dao ham (TBM) ting dung cho tuyén dudng st do thi s6 3 tai Ha
Noi
Ung dung mé hinh héi quy thanh 13p bén d6 chat lugng khéng khi tinh Tién Giang

Ché tao ¢4t liéu tro bay va (ing dung c6t liéu tro bay trong vifa xi mang

Nghién ctu hiéu qud xi Iy chét hitu co cia bin hat hiéu khi d6i véi nuGc thai dau vao tai tram xi Iy nudc
thai do thi

Dénh gia hiéu qua gidm ap luc nd 1én cong trinh ngdm dt ndng sir dung tam chan bang vét liéu ¢6 cau
tric 16 rong

T6i wu hda dd chinh xdc du doan két cau BTCT bi an mon dua trén so sanh cdc mo hinh tri tué nhén tao

Xac dinh cac nhan t6 rdi ro cho du én xdy dung cau - Trudng hop dién hinh tai DBSCL dudi téc dong bién ddi
khi hdu
Néng luc nhan su nganh quan Iy xay dung: Su khac biét giiia goc nhin nguoi st dung lao dong va sinh vién

Thuc nghiém nhén dang ti s6 can cta két cau dam thép bang phuang phap phén tach mién tan s (FDD)
Phat trién cong vién cong cdng tai TRHCM: Co héi tang kha nang hdp thu nudc cda d6 thi nhdm giam thiéu
rdi ro ngap

Thiét Iap méi truong dif liéu chung cho cac bén khi ap dung md hinh thong tin cng trinh
Cacyéu t6 anh hudng dén chat lugng tu van gidm sét trong du an xay dung

Dénh gid cudng do chiu udn va chiu nén cla tru dat xi mang ddi véi dat sét déo mém
Danh gia 6 nhiém mdi trudng tinh Long An do anh hudng bi cac khu cong nghiép
Tong quan vé gidi php gdi cach chdn cho cau va thuc tién dp dung tai Viét Nam
Nghién ctiu khd ndng dam chat va khéng cat clia dat gia cutng bang sgi PP

(o5& khoa hoc va thuc tién dé (ng dung bai loc trong cay xG Iy bun ho d6 thi Ha Noi

Gidi phap cong nghé cai thién chét lugng nudic song Nhué dé cap nudc an toan tudi rau khu vuc huyén
Thutng Tin, Ha Noi

Thuc trang vé t6 chitc khong gian kién tric doanh trai quan ddi tai cac dao Viét Nam

Thiét ké t6i uu két cdu khung composite vdi lién két ntia cing st dung thuat gidi di truyén

Thuc trang quan Iy rdi ro dy an dau tu xdy dung chung cu cao tang tai Ha Noi

Cac yéu t6 tac dong va nquyén tic t6 chiic khong gian cin hd nha & xa hoi

Danh gia hé so tap trung ting suat dau coc vdi vi dia ki thudt bang thi nghiém hién trugng

Gidi phap Quy hoach - kién tric ving DBSCL, thich ting véi bién ddi khi hau

St dung ngudn phé phdm ba mia dé tang cuong kha néng chiu uén cla bé tong

Kh nang ché tao bé tong ndng st dung bui nhdm phé thai va chat két dinh Geopolymer tif ngudn vét liéu
6 Viét Nam

Hoan thién quan Iy ha tang chiéu sang dd thi trén dia ban quan Cau Gidy, Ha Noi theo hudng bén viing

Nang cao chét lugng co s dit liéu phuc vu van hanh hé théng thdng tin vé nha & va thi trutng bat dong san
Phan tich dao ddng tu do tam dp tir dién dong nhét bang phuang phép khdng lugi di chuyén Kriging
Khao sét su lam viéc clia duGng hdm 1dp ghép xét dén anh hudng clia lién két nita cling

Dénh gid do tin cay trong (ing xU ctia dam bé tong 6t thép chiu udn

QUAN LY NGANH
Nganh Xay dung: 4 gidi phap trong tam trong 6 thdng cudi nam
Hoi nhap dao tao kién tric Viét Nam trong cong dong ASEAN
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) TS TRAN BAVIET
NGUYEN TRONG NGHIA, TRAN THANH V0
THS LU TRIEU DUONG

_ CAOTHITHANH NGA
LS VU LE BANG, LS NGUYEN BAO LINH
TAN HUNG

TRUNG KIEN

NGUYEN HOANG LINH
KTS PHAM THANH TUNG

THU HUYEN
AN NHIEN

PGS.TS.KTS VI HONG CUONG

~ HOANG TRONG LAM

V0 THE HUNG, DANG XUAN HIEN

LE HUY VIET, MAI VAN CHUONG, NGUYEN SY DUC,
NGUYEN NGOC HUNG, NGUYEN DUY LIEM

PHAM NGUYEN LINH KHANH, TRAN CAO THANH NGOC
PGS.TS NGUYEN ANH DUNG, NGUYEN NGOC KY

TS THAN DINH VINH, THS LE VAN CHE

LAM NGOC TRA MY

NGUYEN TAN PHAT, TRAN DUY TRINH,
) PH.D DUY KIEN DAQ
NGUYEN VAN GIANG, NGUYEN TRONG BUC

NGUYEN DUC SY, BUI VAN TUYEN
THS PHAM NGOC CHINH

PGS.TS NGUYEN HONG TIEN

VO HOANG NHAN, LE ANH THANG

PHAM THANH DAT, PGS.TS DANG THI THANH HUYEN
PGS.TS DOAN VAN DUAN

TRAN VAN TUNG, NGUYEN VAN NINH

PGS.TS VO HONG CUONG,

THS TRAN NGOC THANH TRANG

) THS NGUYEN TONG

THS NGUYEN THI THU HANG, TS NGUYEN MINH BUC

TS VO DINH THO, PGS.TS PHAM TUAN ANH
THS TRAN MINH HAI, GS.TS TRINH MINH THU,
PGS.TS DO THANG

THS NGUYEN XUAN HIEN, GS.TS PHAN QUANG
MINH, PGS.TS NGUYEN NGOC TAN

THANG 8

THACH LONG
THU KY
THANH LUGNG

LS V0 THI THINH
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TU CHIiNH SACH DEN CUOC SONG

Dé xudt gii phap tong thé cho thi céng cau can cao t6c DBSCL

Tinh uu viét ctia dam bé tong cuGng do cao trong céc cng trinh giao thong

(6ng nghé khoan ha coc bé tdng ly tam va kha nang (ing dung cho dutng cao tdc trén cao
PHAP LUAT XAY DUNG

G6p y hoan thién du thao Nghi dinh vé quan Iy du an dau tu xdy dung

Hoan thién khung phap Iy vé dau tu theo phuang thiic ddi tac cong tu

Tranh rdi ro cho nha dau tu trudc khi tham gia dau thau va thuc hién dy an

TRO CHUYEN VG1 CHUYEN GIA

Khuyén khich “tu duy kiéu mau”hon 1 “do thi kiéu mau”

GOC NHIN TU THUCTIEN

Nghich ly chuyén “dudng cong con vit
Vai trd ctia canh quan thién nhién trong quén thé danh thang Trang An - D6 thi di san Ninh Binh
DOANH NGHIEP 4.0

PJICO ra mét bo nhan dién thuong hiéu méi hudng t6i ky niém 30 nam ngay thanh lap

GIG1 THIEU SACH MOI

D6 an mdn hoc vat liéu chat két dinh

NGHIEN CUU KHOA HOC

Dé xuat md hinh nha & xa hoi tir céc can ho mau

('ng dung kj thudt dao dong ngau nhién trong quan tric stic khde két cdu cong trinh

Nghién ctu thiét I3p md hinh s6 tinh todn phét thai khi nha kinh tir hé thong x( Iy nudc thai sinh hoat
Anh hudng ctia xi thép dén diic trung co hoc va dién tré sudt ciia bé tong cudng do cao gia cudng cot soi

")

Phan loai ting x( dat dya trén két qua thi nghiém CPT

Thiét ké cau kién san bé tong lap ghép du ting luc theo tiéu chudn BS EN 1992-1-1

Chi tiéu danh gid hé thdng giao thong trong quy hoach do thi tai Viét Nam

Dénh gid anh hudng cla tro trau va gach dat sét dén cuong do clia bé tong cdt thép bang phuong phap
dap (ing bé mat

Phan tich (ing xf clla ddm an mon nhan tao theo thoi gian

Cécnhan t6 anh hudng dén tién do hoan thanh du an xay dung st dung von ngdn sach nha nudc tai huyén
Binh Chanh, TRPHCM

Anh huding clia ti l& do cting doc truc c6t FRP dén ting xif uén clia dam bé tong dit it lai FRP/thép

Phén tich cac yéu t6 tac dong dén quan Iy cp nudc do thi viing Dong bang song Hong, hudng tdi bao dam
¢dp nudc an toan

Phat trién thanh phé Ca Mau trg thanh trung tim téng hop, chuyén nganh clia ving DBSCL

Nghién ctiu bé tong tinh nang cao st dung xtic tac FCC thai bang phuang phap thiét ké Simplex-Centroid
Nghién c(tu danh gia anh huéng cia d6 man dén hiéu qua x& Iy nudc mat viing ven bién

Nghién citu ndi luc va chuyén vi cia dam bang phuong phap sai phan hitu han

Nghién ctiu khang dao ddng cho bon chifa chat 1ong Ién chiu dnh hudng ctia dong dat

Tich hgp tinh bén vitng trong dao tao nganh thiét ké ndi that tai Viét Nam

T6i uu hda chiéu dai clia coc bang phuang phép truyén tai trong

Dénh gid tac ddng cc nhan t6 quén Iy tong thé du an t6i thanh cong du an dau tu xay dung st dung von
nha nuéc

Nghién ctiu kha nang cach nhiét ctia tdm panel tuong bé tong cot thép nhiéu I6p véi l6p gitia st dung bé
tong dan nhiét thap

Xay dung mé hinh s phan tich giai phap x( Iy nén dat yéu bang bac thim

Nghién ctu cudng @6 nén va md dun dan hoi clia bé tong c6t lidu tai ché sir dung bé tong pha d va xi hat
0 cao nghién min

QUAN LY NGANH

3 ludt c6 hiéu lyc tir 01/8/2024: Ky vong tao c hich phat huy ngudn luc dat dai

Quy dinh x phat hanh chinh vé xdy dung: Dam béo sat vdi yéu cau thyc tién

QCVN 10:2024/BXD: Trg gitip cho ngui khiém thj tét han nei cong cong

PHAP LUAT XAY DUNG

Yéu cau boi thugng thiét hai udc tinh, thiét hai thuc té trong hgp dong xay dung tai Viét Nam
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TS N@UYEN THIHOA
NGUYEN NAM TRUNG

LE VAN HAI CHAU, TRAN VAN MIEN, NGUYEN TH|
THANH HUONG

TS TRAN BA VIET

KS NGUYEN DUC HIEP

THU THOY
NGUYEN HOANG LINH
AN NHIEN

THS TRAN MINH HAI, GS.TS TRINH MINH THU,
PGS.TS DO THANG

DR XUAN-BINH LAM, DR ANH-THANG LE

) PGS.TS NGUYEN HONG TIEN

TS D0 THI MY DUNG, KS PHAN MINH TRONG
_PGS.TS LE ANH DUC

THS.KTS NGUYEN DOAN THE HUNG,

TS.KTS PHAM NGOC TUAN, THS TRAN MINH TUAN
TS NGUYEN THI THUY, PGS.TS NGUYEN QUOC TOAN
TS TRAN VIET TAM

THS NGUYEN THI VAN HUONG, TS LE LAN HUONG,
TS NGUYEN CAO LANH, THS NGUYEN THUY TRANG
TS TRAN DUC HIEU

TRAN CAO THANH NGOC, PHAM NGUYEN LINH KHANH
THS.KTS NGUYEN NGOC VAN, TS.KTS PHAM NGOC
TUAN, THS TRAN MINH TUAN

TS NGUYEN THI THOY HANG

TS NGUYEN NGOC THANG

VAN PHUOC NHAN LE, THAI HOA DINH

TS NGUYEN DINH HUAN

~ THS.KTS NGUYEN TRAN TRA MY

NGUYEN SON LAM, PHAM PHUONG NAM,

LE QUOC DOANH

TS.KTS LE KIM THU, THS.KTS BUI THI KIM DUNG
TS TRAN NGOC PHU, THS MAI V0 DUY

THS LE VAN DONG, TS PHAN VAN HUE,

) TS VO VAN NAM, KS VO TAN THI

THS NGUYEN KHANH HUNG, PGS.TS PHAM THANH
TUNG, PGS.TS NGUYEN TUAN TRUNG,

THS TRAN THAI DUGNG

THS.KTS HOANG THI HUONG GIANG, TS LE QUYNH CHI
75 D0 TIEN THO, TS NGUYEN HUYNH TAN TAI,
TSTRANVOTU

TS VUONG THI THUY DUGNG

NGUYEN THU HUYEN, NGUYEN PHUONG TU

THANG 9

THANH NGA

‘ NGUYEN CONG THINH
TRAN MINH NGOC, NGUYEN HOANG NHAN
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(o ché giai quyét tranh chap hgp dong xdy dung tai Vit Nam

Ap dung Luat Déu thdu 2023 cho dy an dau tu xdy dung vién dan Hop ddng mau FIDIC

TU CHINH SACH DEN CUOC SONG

Nguyén nhan gy niit va giai phap han ché niit trén khoi xdy st dung gach xi mang c6t liéu

Kinh nghiém, ky thuat xay gach bé tong cdt liéu

Xu huéng phd bién va st dung rong rai tam tudng Acotec trong nhiéu du an I6n
TRO CHUYEN VG1 CHUYEN GIA

TS.KTS Truong Ngoc Lan: Con |6c d6 thi hda va nhiing “dut gay” déng tiéc!

GOC NHIN TU THUCTIEN

Chuyén giao quyén dinh gia dét cho cap huyén!

GIG1 THIEU SACH MG1

B4 sdch 6 cudn sach vé vat liéu xay khong nung

NGHIEN CU'U KHOA HOC

Phén chia cdu tric nén tinh Hung Yén phuc vu xdy dung dudng giao théng

NSGA-II va SPEA2+SDE: Mot nghién ctiu so sanh

Quan Iy ngap ting tai mot s6 do thi trén thé gidi - Cac gidi phap va bai hoc kinh nghiém
Thuc trang cdng tac quan Iy chdt lugng cdng trinh nganh nudc trong giai doan thi cong
Ly ludn va kinh nghiém tich hgp gidm thiéu rdi ro thién tai trong quy hoach db thi

Khai thac yéu t6 mét nudc trong t6 chiic khong gian d thi tai thanh phd Tha Bic

Phat tri€n nha & xa hoi tai ha ndi theo hudng bén vitng: Su can thiét va dinh hudng

Nghién ctiu tinh todn kha ndng chiu luc cta cau kién bé tong cdt thép chiu tac dung clla mé men udn va luc
doc theo TCVN 5574-2018

Dénh gid thuc trang quan Iy va van hanh cdc khu nha & phuc vu Khu cong nghiép va ché xudt Ha Noi - Mot
50 van dé can nghién cu

Nang cao kha nang nang ctia can truc banh xich béng cach cdi thién d 6n dinh

D4 cling hitu hiéu ctia dam noi cao trong két cdu 6i nha cao tang

Quy hoach phat trién khu cdng nghiép thng minh I3y tinh Binh Duong lam nghién ctiu dién hinh

Nghién ctiu st dung cap phdi i thép gia ¢6 xi mang-tro bay lam méng dutng 6 to

Thuc hanh tinh todn lién két két cau thép thanh méng tao hinh ngudi cho khung phang mét tang mét nhip
Nghién ctiu thuc nghiém bién dang cia dam lién hgp thép - bé tong véi muic d lién két khac nhau

M6 phdng tram x( Iy nudc thai bang gPROMS

Khong gian kién triic ndi that thich (ing nha & xa hoi trén thé gidi va bai hoc kinh nghiém

Dénh gia bién dong giita cac chi phi lén tong miic dau tu dy an chung cu Marina plaza Long Xuyén

Gidi phap quy hoach xay dung cc dao I6n ctia Viét Nam phat trién bén viing, ddm bao an ninh quéc phong
Thuc trang, co hdi, théch thic va gidi phap phat trién kinh t& d6 thi gan véi hoat dong kinh té 5§
Nghién ctiu thuc nghiém cudng dd chiu nén ctia bé tong khi gidm nhiét tic thai trong diéu kién nhiét do cao

Nghién citu bién dang co ngét & tudi sém cla bé tong trong diéu kién khi hau cta tinh Dong Nai

Xay dung kich ban phat théi carbon gan véi quy hoach st dung dat cho cac khu d6 thi méi tai Ha Noi
Nghién ctiu danh gid anh hudng cla cot soi dén dd bén bé tong nhua diing cho mat dudng

Quy trinh chuyén giao cac gi thong tin trong méi trudng di liéu chung
Nghién ctiu lan truyén 6 nhiém khong khi tir cdc phuang tién giao thong co gidi t6i cdc khu vuc dén cu
xung quanh nit giao Lang- Lang Ha

QUAN LY NGANH

Quan ly dy &n dau tu xay dung:Dé xudt tiép tuc phan cap tham quyén tham dinh theo 16 trinh
TU CHINH SACH DEN CUOCSONG

Phét trién cong trinh xanh: Chuyén bién tir chinh sdch d&n hanh dong thuc tién

(an bang tong ndng lugng tiéu thu hudng tdi xanh hoa nha may
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DO NGOC DIEP

TS NGO THE VINH

TRUNG KIEN

NGUYEN TRUNG KIEN

VO THAI XUAN THOY

THS.KTS PHAM HOANG PHUONG
KTS PHAM THANH TUNG

THU THAO

THANH UYEN

NGUYEN CONG BAO

LS NGO THI VAN QUYNH, LS HUYNH THI HONG

\ NGAN, LS TA HONG TRINH

LS TRAN PHAM HOANG TUNG, TRQLY LS PHAM
NGUYEN TAN TRUNG

NGUYEN HOANG LINH
AN NHIEN
THS NGUYEN HOU PHU

THS.KTS HOANG THI HUONG GIANG, TS LE QUYNH CHI
) PGS.TS.KTS NGUYEN VO PHUONG
NGUYEN KHANH DUY, TRAN THI UT THUA, NGUYEN
HU'U TAM, VO DIEM QUYNH, HUYNH THI KIM LUYEN,
NGUYEN BINH ANH KHOA, TS NGUYEN VAN MINH
THS.NCS NGO VAN TINH, PGSTS NGUYEN THANH SANG,
TS LUONG XUAN CHIEU, THS.NCS NGO VAN QUAN
PGS.TS DINH TUAN HAI THS.NCS NGUYEN THI
PHUONG

THS.NCS NGO VAN QUAN, GS.TS PHAM HUY KHANG,
PGS.TS NGUYEN TRONG HIEP, THS.NCS NGO VAN TINH
THS LE KHANH LINH, TS LE HOAI LINH,

~ NCSLEHATHIEN AN

BUIDUY ANH, NGUYEN THE QUAN, ZEESHAN AZIZ, NGO
VAN YEN, NGUYEN BAO NGOC, TO THI HUONG QUYNH
DOAN THI BICH NGOC

KS PHAM CONG PHUONG, TS TRUONG DINH NHAT, PGS.
TSNGUYEN HOU ANH TUAN, THS LE THI THUY LINH
THS.KTS VO PHAN NINH, PGS.TS.KTS LE ANH DU,
] TS.KTS TRAN MAI ANH

DO DUY THINH, NGUYEN THI THUY TRANG,

VO DINH TAN, DO XUAN SON

PGS.TS NGUYEN TRi TA

TS.KTS PHAN NHUT DUY, TS.KS PHAM THI MINH

] LANH, LE VAN TRANG

TS NGUYEN LIEN HUONG, PGS.TS NGUYEN QUGC
TOAN, THS TRAN PHUONG NAM, CN NGUYEN MAI
THU, KS NGUYEN THI DIEM HUONG, CN LE HAI YEN
LE HAI CHAU

TS LE DANG MINH
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(o hdi I6n cho tai chinh xanh thtic ddy cong trinh xanh tai Viét Nam

Quan Iy chi phi dau tu xay dung cong trinh theo tiéu chi cong trinh xanh tai Viét Nam

(an thém cac chinh séch uu dai higu qua cho cdc nha dau tu cdng trinh xanh

Ky vong phat trién cac cong trinh xanh, cong trinh Net Zero tai Ha N6i

“Xanh héa” nha 6 xa hoi tai Viét Nam: Chang dudng kho nhung kha thi

Hiéu qua Idn tlr cdi tao, xdy mdi trudng hoc ndi do “xanh thuc chat”

Kién tric Viét Nam hudng tdi Net Zero

TRO CHUYEN VG CHUYEN GIA

L9 trinh hudng téi (6ng trinh Net Zero: “Thuc chdt nd lyc cda chiing ta 1a st dung hiéu qua néng lugng
nhung gidm chi phi dau tu”

DOANH NGHIEP XANH

Xu huéng va gidi phap phét trién do thi Viét Nam theo hudng bén viing va hién dai tir

¢ong trinh nha 6 cao tang xanh

Nhén xanh ecoCEM dinh hinh tuong lai ctia xdy dung bén viing véi xi mang phat thai thap

An toan phong chdy cho cdng trinh xanh

PHAP LUAT XAY DUNG

Boi thudng GPMB anh hudng dén viéc dau thau lya chon nha dau tu thuc hién du an ¢é st dung dat

8 diém méi cla Ludt D4t dai 2024

GOC NHIN TU THUCTIEN

Nghi vé tinh “bdc dong” trong dau gia dat!

GIG1 THIEU SACH MO1

Quan ly rdi ro dy dn dau tu xay dung

NGHIEN CUU KHOA HOC

Mét s6 co s Iy ludn va phap Iy vé quan Iy thoat nudc mét do thi hudng téi md hinh

thanh phd bot bién

Xu hudng phat trién Thanh phd carbon thap - Vai trd cia Quy hoach db thi

Thiét ké kién tric - do thi sinh thai, thong minh va bén vitng: Nhiing yéu cdu mdi trong dao tao kién triic su
Danh gid muc do thuc hién cla cac chi tiéu cong trudng xanh tai TRHM

Phan tich két cdu mét duGng bé tong xi mang st dung c6t lidu tai ché tir phé thai xdy dung bang phuong
phép ca hoc thuc nghiém

Xac dinh céc nhan t6 rdi ro gay tang chi phi cho nha thau trong giai doan thi cong xdy dung nha cao tang
tai Ha Noi

Nghién ctiu phuong phap danh gia su suy giam cuong do va gidi phép xi ly nén mong mat duong cting san
bay trong diéu kién bét gi 6 Viét Nam

Dénh gid hiéu qua khai thac cac tuyén dudng bo cao tdc tai Viét Nam

Xay dung tién tién: Khai niém, cach tiép can va y nghia

Xdy dung tiéu chi lua chon phuang phap dénh gia dd 6n dinh mdc ludi do cao co'sé trong quan trac lin
¢Ong trinh
Dy bdo dd vong dai han ctia dam bé tong cot thép bang mo hinh hoc méy t6i uu hda Jellyfish Search

Thiét ké d6 thi vi stic khde cong dong
Nghién cttu céc yéu t6 hdp dan do thi: Ldy TPHCM lam nghién ciu dién hinh

Nghién cttu thuc nghiém xac dinh ap luc s6ng xung kich trén bé mat dat do 2 lugng no lién tiép trong
khong khi

Phan viing quan Iy méi truding gép phan giam thi€u nguy co ngap tai can tha: thuc trang va bai hoc kinh
nghiém tir mgt s6 do thi trén thé gidi

Nhén t6 anh hudng dén quyét dinh chon chuyén nganh Kinh t€ xdy dung, Truong DH Xdy dung Ha Noi clia
tan sinh vién

S dung ly thuyét bién dang cat tinh todn dong luc hoc cia dam bé tong cdt thanh composite aramid trén
nén dan héi chiu tic dung ctia hé dao dong di dong )
Kinh nghiém phat trién kinh t€ s6 cla mét s6 qudc gia Dong A va bai hoc tham khao cho Viét Nam
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Hién tugng phong rop nén gach lat san: Nguyén nhén, bién phap phong tranh va giai phap khac phuc
Nghién ctiu ing dung BIM trong mé phdng chdy nd va thoat hiém cong trinh dan dung trong giai doan
khai thac

QUAN LY NGANH

Quy hoach hé thdng do thi va ndng thon thai ky 2021 - 2030, tam nhin dén nam 2050:

Phét trién do thi trg thanh ddng luic i vai tro nong c6t trong phat trién kinh té dat nudc

TU CHiNH SACH BEN CUOC SONG

Khung dinh huéng gidi quyét tinh trang ngap lut, sat |6 dét tai cac do thi va diém dan cu viing cao
Kién triic nha & ndng thon bén viing ting phd véi BDKH: Phuang phap va thuc tién

Phong chéng rii ro thién tai va BDKH tai TP Hué: H trg cac sang kién do cong dong khai xudng
Hinh dang kién tric cong trinh kién triic chdng chiu gid béo

D6i méi dé ting phd vdi bién ddi khi hau - bai hoc tir sau bao s6 3 (Yagi)

Cay xanh va he duong Ha Noi con do nhiéu ni lo sau siéu béo Yagi

TRO CHUYEN V1 CHUYEN GIA

TS.KTS Pham Thi Nham: “Nang cao kha nang thich ting clia do thi Viét Nam trudc thién tai va bién ddi khi hau”
PHAP LUAT XAY DUNG

Kinh nghiém xc dinh ri ro trong quan Iy hgp dong thi cong xay dung tai Viét Nam

Mgt s rtii ro phat sinh tir khac biét gitra quy dinh phdp ludt va diéu kién mau hgp dong

GOC NHIN TU THUCTIEN

Hiéu va gidi thich luat khong dé!

GIG1 THIEU SACH MG

Phong chong truot |6 dat dd 6 bo doc - mai doc )

65 NAM THANH LAP BO MON CONG TRINH BE TONG COT THEP

PHAT TRIEN HA TANG DO THI XANH THONG MINH

NGHIEN CUU KHOA HOC
Nghién ctiu cc yéu t6 anh hudng dén quy trinh quan Iy chét luong vat liéu dau vao tai cdc du an xdy dung
Dy bdo kha ndng chiu nén diing tam ctia cot bé tong c6t thanh sgi polymer dua trén mé hinh cay héi quy M5P

Danh gid hiéu qué mo hinh thi diém ke ly tam tai khu vuc thi xa Vinh Chau tinh S6c Trang
Anh hung clia an mon cu@ng biic dén (ng x( kéo clia ¢t thép bi an mon

Tam bé tong c6t liéu tai ché trén nén cat: Tir thiét ké dén (ng dung
(i tién mo hinh dy doan khd néng chju I&ra clia 6t bé tong cot thép

Xay dung mdi quan hé gitta cdc thong so co ban clla mdy dao thdy luc

Phan tich dong luc hoc khung thép khong gian chiu va cham cla phuong tién giao thong

Tac dong tir du an cdng container MSC Can Gid dén su phat trién cda viing TPHCM

Nghién ctu m hinh Rayleigh dé tinh toan dd can cho két cdu st dung bé nudic lam thiét bi giam chan

Du bdo kha nang chdng xuyén thing clia san phéng BTCT béng k§j thudt tri tué nhan tao

Nghién ctiu cdc yéu té anh hudng téi y dinh st dung cong nghé nha théng minh

Quan ly d6 thi ing phd han mn tai thanh phd Bén Tre

Dy bédo chat lugng nudc d€ lam co s6 khoa hoc dé xudt gidi phap tong hgp phuc hdi dong chay sinh thai
song 16 Lich

Danh gia hiéu qua du an cap nudc sach thi xa Long M, tinh Hau Giang

Danh gid mdc do anh hudng clia cac nang luc dén nang suat lao dong clia cdng nhan xay dung trén dia ban
TP ha ngi

Tich hgp khong gian xanh trong kién tric do thi tai tinh Binh Duang: Hiéu qué va lgi ich

Ddnh gid cac phuang phdp tinh toén stic chiu tai coc ép trong cong trinh dén dung tai quan Tan Binh
TPHCM

Xac dinh cdc yéu t6 anh hudng dén nhu cau chung cu cao tang tai cac khu cong nghiép tai tinh Binh Duong
Hudng téi mot TRHCM vén minh: Gidi phap hoan thién quan Iy trat tu xdy dung
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TUAN DONG
HUY THAO
pUCTU

PGS.TS LUU DUC HAI, KS TRAN VAN HANH

NGOC LY

KTS PHAM THANH TUNG

PGS.TS LUGNG TU QUYEN, TS.KTS DAO PHUGNG ANH,
TS.KTS LUGNG TIEN DONG, TS.KTS DO TRAN TN, TS.KTS
LE XUAN HUNG

T LE XUAN HUNG, THS NGHIEM QUGC CUONG
PGS.TS VO THI VINH

TS.KTS TRUGNG VAN QUANG

TUAN DONG

NGUYEN HOANG LINH
AN NHIEN

NCS.THS TONG THI HANH, TS.KTS NGUYEN HOANG MINH
PGS.TS.KTS NGUYEN VO PHUONG

TS DANG QUANG HUY, TS PHAM VAN HUNG,

TS DAO HUY HOANG, TS TRUONG CONG BANG

NGUYEN THI HUGNG TRUNG

MA CHIHIEU

KS TRAN HOU THANG, TS TRUONG DINH NHAT,

PGS.TS NGUYEN HU'U ANH TUAN, THS LE THI THUY LINH
THS TRAN VAN CUONG, TS NGUYEN XUAN BANG, THS BINH
QUANG TRUNG, TS LE HAI DUONG, KS V0 BINH THANH
LAM VAN PHONG

TS NGUYEN THOY HIEN, TS PHAM QUGC TRUONG, TS HOANG
THIKHANH VAN, VO LAM PHUGNG, HA TUAN HUNG

MA CHI HIEU, PHAN VO BUC TUNG

THS NGUYEN CONG THINH, PGS.TS NGUYEN BUC LUGNG,
THS NGUYEN HOANG HIEP

THS NGUYEN VAN TAN, TS PHAN TRAN THANH TRUC, TS
LE BA KHANH

NGUYEN THI HUONG TRUNG, DUONG VAN V0, TRAN
THANH NGOG, HA THI THU PHUONG

NCS LE NGUYEN THIEN HUY, NCS NGUYEN HO'U TAN,

TS VO NHAT LUAN

THS NGUYEN THI VAN HUONG

TS TRAN DONG KIEM LAM, THS NGUYEN DUCKHIEM
THS PHAN TRONG TOAI

TS LE XUAN HUNG, TS DO TRAN TN,

TS NGUYEN TH DIEU HUONG

PGS.TS NGHIEM VAN KHANH, TS NGUYEN VAN HIEN,
THS BUI ANH TUAN

vV UC ANH, PHAN DUC HUNG
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QUAN LY NGANH

Phat trién do thi bén vitng: Dinh 6 mot hanh lang phép Iy théng nhat
Tang khd néng chdng chiu cho céc do thi

Ngu@ng cifa mdi phat trién do thi bén viing

TU CHIiNH SACH DEN CUOC SONG

Dong bd cac khai niém vé do thi dac thi

Nén tang cla do thi bén viing

Dé d thi phat trién bén viing hay bat dau tir khdng gian xanh

Hinh théi khong gian hanh lang xanh Ha Ni

Chién lugc tdi st dung thich ting di san cdng nghiép

Phat trién giao thong dd thi theo hudng trung hoa carbon va thich (ing véi bién déi khi hau
Quy hoach xdy dung va nhu cau di mdi cong téc dao tao

TRO CHUYEN VG1 CHUYEN GIA

KTS Tran Ngoc Chinh - Chil tich Hoi Quy hoach Phét trién d6 thi Viét Nam:

“Qudn ly nghiém thuc hién quy hoach dé khong lam méo m hinh hai do thi”

GOCNHIN TU THUCTIEN

Dién sach - mot yéu cau tat yéu!

GIG1 THIEU SACH MGl

Cau trtic quy hoach hanh lang xanh thanh phé Ha Noi

NGHIEN CU'U KHOA HOC

Quan Iy st dung dét trong chinh séch dat dai va quy hoach nham néng cao chét lugng song ngudi dén do thi
D6 thi di san thién nién ky Ninh Binh: Théch thitc & co hdi phat trién du lich do thi bén viing
Dénh gid kha ndng héa 16ng tinh cla cat min khu vuc ven bién Bac Bo

Dé xudt md hinh lang thong minh ting dung cho thon Tén Thanh, tinh Dk Lak

M@ hinh hiéu chinh diéu kién tai trong banh xe trong md phong s6 ctia ban san cau thép gia cudng béi lGp
phd UHPFRC

Du bao kha nang chiu tai nén léch tam clia ¢t thép nhoi bé tong bang mé hinh hoc may dugc toi uu héa
bang thuat toan Jellyfish Search

Mat s6 két qud thuc nghiém nghién cfu cudng do bé tong san hd theo thai gian

(ong nghé chdng tham méi véi co ché “mao dan ngugc”: Budc dot phd trong xdy dung

Xac dinh cdc nhan t6 anh hudng dén quan Iy chi phi du an dau tu xdy dung ha tang ky thudt theo hinh thitc
ddi tac cong tu (PPP)

Du dodn hé s6 cudng do ting sudt cho dam thép hinh chW bi niit dua trén mang no-ron nhan tao (ANN)
Dénh gid tiém nang tiét kiém nang lugng ctia mot s6 gidi phap I6p vo bao che cong trinh cho mot toa nha
van phong dugc gia dinh xdy dung tai 03 thanh phd c6 diéu kién khi hdu khac nhau 6 Viét Nam

Tong quan phan tich (ing xi clia hé théng dét gia cuting bang vat liéu dia ky thuat tai md cau va viing
chuyén ti€p cau - dutng

Chién lugc quy hoach st dung dat hudng t6i trung hoa carbon, trudng hop Bac Phudc Thang, phutng 2, TP
Viing Tau, tinh Ba Ria Viing Tau

Lua chon vat liéu xdy dung nhdm gidm chi phi bdo tri nha cao tang, ting tudi tho, gidm thiéu tac dong cla
Bién doi khi hau

Phét trién cong trinh cdng nghiép xanh tai cic cum cdng nghiép Ha Noi - Huéng tdi md hinh cum cdng
nghiép xanh cho nén kinh té carbon thap

Danh gia tac dong cta hat min khong dinh dén kha nang hoa long cla dat cat

Tong quan vé quy hoach va quén Iy nghia trang an tang xanh tai thanh phé Ha Noi

Tang cuGng gan két dd thi va nong thon thdng qua viéc hinh thanh cac do thi quy mé nhd tai cac khu vuc
mién ndi va trung du

Quan Iy chat thi nganh ché bién thyc phdm tai céc khu cong nghiép tinh Bac Ninh hudng dén chuyén déi
xanh

Anh hugng ham Iugng xi Io cao thay thé cho tro bay dén cuding do nén ciia bé tong Geopolymer
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