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" Bridge 14 Joint Stock Company

WS i ; |
PHUONG CHAM DOANH NGHIEP

l sy _'1‘1 5"{3. LA B A AR R
“Th
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(O cON NGUOI LA TAI SAN LON NHAT

TRIET LY HOAT BONG UY TiN - AN TOAN

(6ng ty c6 phan Cau 14 hudng t6i muc tiéu phat trién bén viing, trd thanh mot
doanh nghiép hang dau trong linh vic xdy dung giao thong, dem lai nhiing gia tri
tot dep nhat cho hién tai va tuong lai; Vi vdy Cng ty xac dinh: thudc do clia mot CHAT LUONG
doanh nghiép viing manh, chuyén nghiép la tao ra nhiing san pham co chat
lugng cao, my thuat dep, dem lai s hailong cho khach hang, mang lailgiich cho
xa hoi va lgi ich cla chinh doanh nghiép - Hay tham gia dong gdp vi doanh

nghiép, vimt xa hoi phat trién tét dep! TIEN B0 - HIEU QUA

<

Q S50 144/95, Phd Vi Xudn Thiéu, Phuong Sai Dong, Quan Long Bién, Ha Noi
. 024.38276 447 = congtycaul4@gmail.com & http://www.congtycaul4.vn




‘ i L TONG CONG TY LAP MAY VIET NAM - CTCP
O @

VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng cong ty Lip may Viét Nam - CTCP (LILAMA) 13 nha thiu hang ddu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

ho&c cac dich vu dan le:

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

2. Cung cép cac dich vu quan ly va giam sat.

3. Ché tao va cung cép thiét bi va xay 1ap tron gbi cac nha méay (EPC)

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

6. Lap dat thiét bi céng nghé.

7. Quéan ly thi cong xay 1ap.

8. Bao tri va stia chira nha may.

9. Bao tao ky su, cong nhan: dao tao va cép chiing chi Quéc té cho thd 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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TU CHINH SACH DEN CUOC SONG

Hiéu qua chuyén dai s6 cia nganh Xay dung

Chuyén d6i s6 trong dinh hudng quy hoach Thi dd Ha Noi: Cam két vé
tuong lai Ha Noi séng tao, bén viing va thinh vugng

Dao dic cia tri tué nhan tao - Y nghia trong nganh Xay dung

Corenet: hé théng E-Submission phuc vu quan Iy nha nudc vé xay dung
doi véi cac dy an DTXD st dung BIM clia Singapore

Chuyén dai s6 trong nganh Xay dung - Nhin tir Nht Ban

Cac chién lugc thuc hién cdng trinh LEED xdy dung mdi tai Viét Nam

Phat trién cong trinh xanh: (6 nhét thiét phai ban hanh ngay quy chuan?
Xu huéng xanh héa trong nganh VLXD tai Viét Nam

Dinh hudng tién trinh phat trién chung cu cao tang xanh - sinh théi ndi do
Gan két cong nghiép hoa véi d6 thi hoa theo hudng bén viing tinh Ninh
Binh trong xu hudng lién két viing dén nam 2030, tam nhin nam 2050
Ban vé gii phap bao ton va phat huy gid tri lich st cau Long Bién

GOCNHIN TU THUCTIEN
Canh canh véi Phi Qudc!

DOANH NGHIEP 4.0
S6m dua Thai Nguyén trg thanh trung tam kinh té cong nghiép hién dai,
thong minh

NGHIEN CU'U KHOA HOC

Nghién ctiu thuc nghiém anh hudng clia cap d6 bén dén bién dang co
ng6t trong bé tong & do tudi sém

Quan Iy va phét trién bat dong san du lich tai Phid Qudc

Xdy dung md hinh mdy hoc d€ dy béo lvc bam dinh gitia bé tong c6t thép
va vat liéu FRP gia cuding

Nghién ctiu anh hudng cla Gra-phene Oxide dén tinh chdt cta bé tong
siéu tinh ndng UHPC

Nhan dién yéu td nai chdn trong khong gian do thi khu vuc trung tam lich
sUTPHCM

Tinh todn dp luc ctia séng né trong mdi trudng dat da

Phan tich va danh gia kha nang chiu tai cla mong coc ¢ xét anh hudng so
lugng coc trong nhom

Phén tich thuc nghiém chuyén vi ngang tudng vay bé tong c6t thép tang
ham nha cao tang, thi cong theo phuang phap Top- Down

Yéu cau chung vé thiét ké kién tric trong trudng mam non theo phuang
phdp Montessori

Nhén dang cac tré ngai anh hudng dén su thanh cong khi thuc hién dy dn
nha &xa hoi tai TPHCM

Dé xuat gidi phap x{t Iy mot s6 chat 6 nhiém dac biét trong nuéc mat cung
¢dp nhu cau sinh hoat 6 nudc ta

Chi€m dung van hda trong kién tric cong dng cac dan toc thiéu s6 khu
vuc Tay Nguyén Viét Nam

Méi trudng di liéu chung theo 1S0 19650

M@t 56 van dé khi thiét ké két cau tao hinh nqudi theo EN 1993-1-3

Phén tich chuyén vi ké chan séng bién bang phan mém Plaxis

Déc diém, tiém ndng va dinh hudng béo ton khdng gian HG Guom trong
su phét trién ti€p ndi

Dé xudt chi tiét thanh phan bo cong cu hé trg quan Iy quy md du an dau tu
xdy dung bénh vién tai Viét Nam

Hiéu qua quén Iy tién d6 cac du an ha tdng giao thong tai TP Da Nang:
Thuc trang va cdc nhén t6 anh hudng

Phén loai kién triic nha & truyén thdng cac dan toc thi€u s6 viing mién ndi
phia Bac, nhdm quén Iy béo ton va phat huy gid tri
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pEN cudc SGNG

Hiéu qua chuyén déi sé cua nganh Xay dung

> CAM TU

Mot ha tang théng tin manh, théng nhat va an toan sé la nén tang dé xay dung chinh
quyeén s6, kinh té s6 va xa hoi sé trong khéng gian do thi.

HIEU QUA TU PHAT TRIEN HA TANG SO

Hon 5 nam trudc, ngudi dan va doanh nghiép khi thuc
hién cac thu tuc hanh chinh (TTHC) phai mat kha nhiéu thai
gian. Nhung dén nay, qua Hé théng théng tin giai quyét
TTHC chia Bo Xay dung, ngudi dan va doanh nghiép da dugc
hé trg rat nhiéu véi viéc thuc hién nép ho so gidi quyét truc
tuyén nhanh chong, tiét kiém thai gian di lai. Day |a mét minh
ching trong viéc trién khai thuc hién hiéu qua Nghi dinh s6
61/2018/ND-CP vé trién khai ca ché “mét ctia”, “mot cura lién
théng” trong giai quyét TTHC ctia B6 Xay dung.

Dé 6 dugc két qua nay, Bo Xay dung da thiét lap, nang
cap, hoan thién kho quan ly dir liéu dién t cla t6 chuc, ca
nhan trén Hé thong théng tin giai quyét TTHC BO; thuc hién
s6 héa ho so, két qua giai quyét TTHC. Dén nay, B6 Xay dung
cung cdap 40 dich vu céng truc tuyén, trong d6 cé 35 dich vu
cdng truc tuyén toan trinh va 5 dich vu cong truc tuyén mot
phan, dap ting 100% TTHC du diéu kién dugc cung cap dich
vu cdng truc tuyén toan trinh. 100% TTHC du diéu kién dugc
cung cap dudi hinh thic dich vu cong truc tuyén toan trinh
trén Hé thong théng tin giai quyét TTHC Bo Xay dung. 100%
dich vu cong truc tuyén toan trinh. 100% dich vu céng truc
tuyén cta Bé dugc cung cap trén nhiéu phuang tién truy cap
khac nhau, bao gom ca thiét bi di déng.

Hé thdng co sa vat chat, trang thiét bi, phuang tién lam
viéc, ha tang ky thuat tai BO phan mét clra da va dang phuc
vu t6t cho d6i ngl cong chc, vién chic lam viéc ciing nhu
ngudi dan, doanh nghiép khi dén lién hé nop ho so TTHC
truc ti€p. Tiéu biéu nhu: Hé thng mang, may chd, may tinh,
cac trang thiét bi bao mat luu trit thong tin, 1dy s6 thi tu tu
déng, hé thng man hinh, bang dién ti hién thi théng bao
tinh trang xtr ly ho so...

Theo danh gia cla Van phong B Xay dung, viéc trién
khai cg ché “mot cra”, “mot clra lién théng” da tao nhing
chuyén bién tich cuc trong gidi quyét TTHC, dat nhiéu két
quéa kha quan. Cu thé trong thai gian qua (tU ngay 01/01/2021
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dén ngay 30/6/2023), B&6 phan mét clra da ti€p nhan, xur ly giai
quyét téng s6 36.553 hé sa TTHC. Riéng trong quy 111/2023,
téng s6 hé so TTHC da tiép nhan la 6.337 luot ho so. Trong
d0, s6 mai ti€p nhan trong ky 4.869 ho sa (truc tuyén: 3.668
ho sa; truc ti€p va qua dich vu buu chinh: 1.201 hé so); s6 ti
ky trudc chuyén sang 1.468 hé sc. B& phan da tién hanh giai
quyét 3.320 hé sa, dang giai quyét 3.017 ho so.

DA CO BAN HOAN THANH XAY DUNG NEN TANG
TiCH HGP DUNG CHUNG

Chuyén ddi s6, ing dung céng nghé théng tin trong céac
linh vuc quan ly da tao nhiéu Igi ich thiét thuc trong phuc
vu ngudi dan, doanh nghiép va co quan nha nudc, tao su
chuyén bién manh mé trong nganh Xay dung. Dén nay, B6
da trién khai hiéu qua va cd ban hoan thanh cac muc tiéu
trong 16 trinh chuyén dgi s6.

BO Xay dung da ban hanh bé sung ma dinh danh dién
tl cla cac don vi su nghiép cong lap truc thudc B6 theo
Quyét dinh s6 967/QD-BXD ngay 12/9/2023 clia B6 trudng
B6 Xay dung; hoan thién dy thao Nghi dinh quy dinh co
sG dit liéu quéc gia vé hoat dong xay dung trén co sG cacy
kién dong gdp cla cac Bo, nganh, dia phuong, ngugi dan
va doanh nghiép, hién da dé nghi B6 Tu phap thdm dinh
va hoan thién ho sa trinh Chinh pht phuc vu thdm dinh va
xem xét thong qua.

Vé ha tang théng tin, B& Xay dung hoan thanh trién khai
nang cap ha tang cédng nghé thoéng tin va trién khai IPv6;
hoan thanh viéc chuyén dé&i IPv6 cho Hé théng théng tin giai
quyét tha tuc hanh chinh va C8ng thong tin dién ti Bo Xay
dung; hoan thanh viéc chuyén déi ma dinh danh dién ti cla
cac co quan, don vi thudc Bo theo Quyét dinh s6 20/2020/
QD-TTg phuc vu két nai, chia sé dit liéu va gui, nhan van ban
dién ti théng qua Truc lién thong van ban quéc gia.

Bo Xay dung da co ban hoan thanh xay dung nén tang
tich hgp dung chung (LGSP), phuc vu két néi chia sé dir liéu



Pén nay, da c6 2.493 do6 an quy

gilta cac hé théng thong tin, co s& dir liéu ctia B vai cac hé
théng théng tin, co s& di liéu clia cac B, nganh dia phuang;
xay dung Khung quan ly, quan tri dit liéu sé nganh Xay dung,
nang cap ha tang may chii cho Hé théng quan ly van ban va
diéu hanh ctia Bo. Bén canh dé, Bé Xay dung da trién khai
hiéu qua viéc do héa ha tang may chu tai Trung tam di liéu
dé phuc vu céng tac cai dat, quan ly va van hanh cac hé théng
théng tin, co s& di liéu chuyén nganh.

Viéc trién khai phan mém, iing dung trén nén tang do hda
da t6i uu dugc hiéu nang ha tdng cong nghé théng tin sdn
6, kip th&i dap ting nhu cau phat trién Chinh pha dién tu,
chuyén déi s6 tai co quan Bo. Cac gidi phap bado dam an toan
théng tin cho hé théng co s dit liéu, hé théng théng tin theo
tiing cap doé cling da dugc B6 chu trong thuc hién; xay dung
Kho d(rliéu dung chung nganh Xay dung.

Dé&i vai linh vuc nha & va thi trudng bat dong san, B6 da
nang cap Hé théng théng tin vé nha & va thi trudng bat dong
san tai dia chi https://batdongsan.xaydung.gov.vn; dong thoi
t6 chuic chiic tap hudn, dao tao va huéng dan st dung Hé
théng trén pham vi toan quéc. Hién nay, hé théng da va dang
hoat dong hiéu qua, cung cap day du théng tin vé nha & va
bat dong san cho cac déi tuong quan tam.

Mot ha tang thong tin manh, théng nhat va an toan sé
la nén tang dé xay dung chinh quyén sé, kinh t€ s6 va xa
héi s6 trong khéng gian d6 thi. V&i nganh Xay dung, can
coi ha tang théng tin, ha tang sé va dac biét la ha tang dir
liéu 13 mot ha tang thiét yéu, 1a nén tang dé théng minh
héa cac ha tang ky thuat va ha tang kinh té€ - xa hoi khac.
Theo d6, Bé Xay dung ti€p tuc ch( ddng hoan thanh trién
khai xay dung Kho dir liéu dung chung nganh Xay dung;
trién khai xay dung, quan ly va van hanh Céng théng tin
quy hoach xay dung va quy hoach d6 thi Viét Nam; t8 chuc
tng dung thi diém hé théng théng tin dia ly (GIS) trén Céng
théng tin quy hoach; hudng dan, d6n déc UBND cac tinh,
thanh phé truc thudc Trung uong thuc hién cap nhat, bao

hoach dugc cap nhat tai Cdng théng
tin quy hoach xay dung va quy hoach
do thi Viét Nam. C6 khoang 57 dia
phuong trién khai phat trién tién ich
do thi thong minh, dich vu théng
minh, tdp trung chl yéu vao linh vuc
giao thong (giam sat trat tu, an toan
giao théng), y té théng minh, giao duc
théng minh, phat trién cac ing dung
canh bao; 43 thanh phé/thi xa tai cac
dia phuong (trong s6 dé c6 38 S& Xay
dung cac dia phuong) da ung dung co
s& dir liéu d6 thi trén hé théng théng
tin dia ly (GIS) phuc vu cong tac quan
ly, phat trién db thi.

cdo vé Bo va cong khai trén Céng théng tin vé cdng tac quy
hoach, kién truc trén dia ban. Bén canh dé, Bé Xay dung da
t6 chirc nghién ctu xay dung nén tang mé hinh théng tin
cong trinh (BIM) trong quan ly quy hoach xay dung, quan ly
viéc quy hoach theo xay dung va quan ly ha tang ky thuat
d6 thi trén toan qudc; tng dung BIM trong cac du an dau tu
xay dung coéng trinh tai do6 thi.

Véi quyét tdm thuc hién thanh cong chuyén déi s6, trong
thai gian téi, B Xay dung ti€p tuc hoan thanh cac muc tiéu
da dé ra, khai thac dir liéu s6 dé tao gia tri; trién khai va khai
thac dir liéu s tur cac co s& dir liéu qudc gia, co sG di liéu
chuyén nganh xay dung gép phan tiing budc hién dai hda
cdng tac quan ly nha nudc ctia Bo, dong thai cung cap thong
tin kip thoi, ho trg ngusi dan, doanh nghiép trong qua trinh
gidi quyét thu tuc hanh chinh thuéc linh vuc xay dung.
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CHUYEN D61 SO TRONG DINH HUGNG QUY HOACH THU DO HA NOI:
Cam két vé tuong lai Ha N6i sang tao,
bén ving va thinh vuong

> TRAN QUOC ViNH’, NGO THANH SON*

SuU mang cua Ha Noi rat ré rang - la mot trong nam dia phuong hang dau cua ca nudc
vé chuyén déi s6, cong nghé thong tin, chi s6 canh tranh, sang tao, an toan va an ninh

mang.

1. TINH CAP THIET CUA VIEC CHUYEN POI SO

Trén thé gidi, chuyén ddi s bat dau dugc nhic dén nhiéu
vao khodng ndm 2015, phd bién tir nam 2017. G Viét Nam,
chuyén déi s6 bat dau dugc nhic dén nhiéu vao khoang
nam 2018. Thu tudng Chinh pha da phé duyét Chuang trinh
Chuyén déi s6 quéc gia vao ngay 03/6/2020.

Chuyén déi s6 la budc phat trién tiép theo cla tin hoc
héa, c6 dugc nhd vao su tién bo vugt bac clia nhitng céng
nghé ma&i mang tinh dét pha, nhat 1a cong nghé sé. Chuyén
déi s6 la qua trinh thay déi téng thé va toan dién cla ca
nhan, t6 chuc vé cach séng, cach lam viéc va phuang thiic
san xudt dua trén céc cong nghé sé.

Chuyén d8i s6 con gidp cac nha quan ly thuc hién céng
viéc mét cach thuan tién, nhanh chéng. Chinh vi nhiting
ly do d6 ma cac trudng dai hoc dang tich cuc thyc hién
chuyén d8i s6, nhdm nang cao chat lugng dao tao va khang
dinh thuong hiéu cho ban than.

Déi va6i dinh hudng Quy hoach thi d6 Ha Néi giai doan
2021 - 2030, tam nhin dén nam 2050, cac nha chuyén mén
nhan manh viéc tan dung hiéu qua céc co hoi dugc mang lai
b&i Cach mang cdng nghiép thi tu dé thic dady phat trién
kinh té€ - xa héi cia Thi d6 c6 tinh canh tranh cao khéng chi
trong nudc ma con & khu vuc ASEAN va trén toan cau.

Dén nam 2030, Ha Noi sé trd thanh moét thanh phé Xanh
- Théng minh - Hién dai, véi su bién d6i s6 phuc vu nhu nén
mong dé chuing ta xay dung tuong lai. Trong qua trinh bién
dé&i nay, ching ta hinh dung mét thanh phé khéng chi thich
nghi véi buc tranh cong nghé dang tién trién ma con phat
trién manh mé trong né. Trong tam Chuong trinh chuyén
dé&i s6 cha TP Ha Noi c6 hai muc tiéu song hanh:

- Dan dau trong chuyén déi s6: S mang cta Ha Noi rat

® Khoa Tai nguyén va moi truong, Hoc vién Nong nghiép Viét Nam.
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rd rang - la mét trong nam dia phuong hang dau cla ca
nudc vé chuyén déi s6, cdng nghé théng tin, chi s6 canh
tranh, sadng tao, an toan va an ninh mang.

- La mét trung tam xudt sac trong khoa hoc dir liéu va tri
tué nhan tao: UBND TP Ha N&i nhan thay rang nhitng cong
nghé nay sé la dong luc ctia Cach mang cong nghiép lan thi
tu; viéc nam viing cong nghé va lam chi né la can thiét cho
su thanh céng cla tuong lai. Bang viéc xudt sac trong linh
vuc Al va khoa hoc dit liéu, ching ta dat minh & vi tri hang
dau trong sy sdng tao va cac dét pha khoa hoc.

Trong hanh trinh sé hoéa nay, ching ta phai dam bao
khong ai bi bé lai phia sau. Chung ta phai thu hep khoang
cach s6 hoa, ddm bdo rang tat cad ngudi dan, bat ké xuat
than clia ho, déu cé co héi hudng lgi tir thanh qua cla sé
héa trong quy hoach st dung dat. Su thanh céng trong né
luc nay sé khéng chi dinh hinh tuong lai ctia Ha Néi ma con
truyén cdm huing cho cac thanh phé va ving mién khac
theo dudi. Ha Néi c6 thé trd thanh tugng dai cda su tién bd
va sang tao, tao ra mét vi du cho ca nudc va khu vyc ASEAN.

Khi ching ta tién Ién, hdy nhé rdng chuyén déi s6 khong
chi don gian vé coéng nghé, dé la vé con nguai. D6 la vé viéc
trao quyén cho ngudi dan, doanh nghiép va co quan vaéi cac
cong cu va kién thic can thiét dé€ phat trién trong thdi dai
s6 hda.

Tém lai, viéc dinh huéng Quy hoach Thu d6 Ha Néi giai
doan 2021 - 2030, tam nhin d&n nam 2050 tugng trung cho
cam két clia ching ta déi v6i moét tuong lai - noi Ha Noi
ddng nhu biéu tugng cla su sang tao, bén viing va thinh
vugng. Cing nhau, véi su tan tam khéng lay chuyén va mét
tdm nhin chung, ching ta c6 thé bién Ha No6i thanh mét
thanh phé Xanh - Théong minh - Hién dai ma thé gigi sé
ngudng mo va ton trong.
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2. TAI SAO PHAI CHUYEN P61 56?

Chuyén déi s6 1a mot viéc lam khong thé thiéu déi véi
dinh hudng Quy hoach Thi d6 Ha Néi thai ky 2021 - 2030,
tam nhin dén nam 2050 vi mot sé ly do sau:

Hiéu qua va hiéu suat: Chuyén ddi s6 c6 thé t6i uu hoa
quy trinh hanh chinh va lam cho quan tri hiéu qua hon.
Bang cach trién khai cong nghé s6, chung ta c6 thé gidm
gidy 10, loai bo th tuc, va thic ddy quyét dinh nhanh hon.
Diéu nay gilp tang cudng thuc hién cac du an dugc néu
trong ké hoach, quy hoach chung.

Ra quyét dinh dua trén co sé di liéu (CSDL): Chuyén d8i
s6 cho phép ching ta thu thap va phan tich mot lugng
I6n dit liéu. D{ liéu nay c6 thé mang lai cai nhin quy bau
vé quy hoach dé thi, phat trién ha tdng va phan bd tai
nguyén. CSDL gitp chdng ta ra quyét dinh c6 séng suét,
toi uu hoa st dung tai nguyén va tng pho hiéu qua véi su
bién dgi d6 thi.

Bén vitng: Mét trong nhitng muc tiéu quan trong cla
quy hoach, ké hoach chung ctia Ha Noi dén nam 2050 la bén
viing. Chuyén déi s6 c6 thé déng goép dang ké vao muc tiéu
nay bang cach tao diéu kién cho quan ly tai nguyén théng
minh. TU cac cong trinh tiét kiém nang lugng dén hé théng
giao théng théng minh gilip gidm Un tac giao thong va khi
thai, cdbng nghé c6 thé gitp Ha Noi trd thanh mét thanh phé
xanh hon va y thic méi trudng hon.

Canh tranh: VGi b6i canh thé gidi ngay cang toan cau
héa, cac thanh pho phai canh tranh dé thu hat dau tu, nhan
tai va doanh nghiép. Do vay, chuyén déi s6 sé thu hat han
doi véi cac cong ty cdng nghé va cac doanh nghiép khai
nghiép, thic ddy su sdng tao va tang trudng kinh té. N6 c6
thé dinh vi Ha N6i la mét trung tam tién bd vé cong nghé,
nang cao tinh canh tranh & ca tam qudc gia va quoc té

Tham gia cua ngudi dan: Chuyén déi s6 cé thé trao quyén
cho nguai dan tham gia tich cuc hon vao quy hoach va phat
trién d6 thi. Théng qua cac nén tang s6, ngudi dan co thé
bay to y kién, ddng gop phan hoéi va tuong tac véi cac co
quan dia phuong. Diéu nay dam bao rang viéc diéu chinh
ké hoach chung phu hgp véi nhu cau va khat vong thuc su
clia ngudi dan.

Su chéng chju: Khi bién d&i khi hau va thién tai tr& nén
phd bién hon va khé ludng han, cong nghé s8 c6 thé tang
cudng kha nang chéng chiu ctia Ha No6i. Ha tang thong
minh, hé théng canh bado sém va cdng cu quan ly thién tai
c6 thé gidam thiéu tac dong cla thdi tiét bat thudng va bao
vé ngudi dan clia thanh phé.

Sdng tao va tao viéc lam: Chuyén déi s6 khuyén khich
sang tao va doanh nghiép khai nghiép. Bang céch tao moi
trudng thuan Igi cho cac cong ty khéi nghiép cong nghé
va doanh nghién s hoa, Ha Noi c6 thé tao co hoi viéc lam,
thac ddy tang trudng kinh té va da dang hoa nén kinh té
clia minh.

Tich hop todn cdu: Trong mét thé gidi lién két, két ndi s6
Ia diéu can thiét cho tich hop qudc té. Chuyén déi s6 giup
hé trg hgp tac xuyén bién gisi, thuong mai va giao luu van
hoa. N6 dinh vi Ha N6i nhu mét thanh phé trén toan cau,
gilp thanh phé Ha Noi tuong tac véi cac thanh pho théng
minh khéc va tan dung ca hoi hgp tac quéc té véi Igi ich
chung.

Chdt lugng cuéc s6ng: Cudi cling, chuyén déi s6 la vé viéc
cai thién chat lugng cudc séng cho cu dan Ha Noi. N6 c6
thé dan dén cac dich vu cong cong tét hon, céi thién giao
thong, gidm 6 nhiém, ting cudng an toan va bao vé. Nhing
cai thién nay tac dong truc tié€p dén su phuc thinh va hanh
phuc ctia ngudi dan thanh phé.
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Tém lai, chuyén d8i s6 trong quy hoach Tha dé Ha Noi
giai doan 2021 - 2030, tam nhin dén nam 2050 khéng chi
la mot Iya chon; né 1a su can thiét cho phét trién tuong lai
clia Ha Noi. N6 sé cho phép chung ta d6i mat véi nhing
thach thic phuc tap ctia d6 thi hoa, bén viing va nang cao
tinh canh tranh, tao mét thanh phé ddc dao va thinh vuong
cho tat ca ngudi dan dang séng trong dé. Khi ching ta diéu
chinh K& hoach Quy hoach chung ctia Ha Noi cho giai doan
2021 - 2030 va dinh hudng dén nam 2050, viéc chuyén ddi
s6 1a rat quan trong dé ddm bao rdng chung ta dat duoc
muc tiéu ctia minh va tao ra mét thanh phé hién dai va bén
virng cho céc thé hé tiép theo.

3. CHUYEN P61 SO G HA NOI SE PUGC TRIEN KHAI
NHU THE NAO?

Viéc trién khai chuyén déi s& cho viéc diéu chinh K&
hoach Quy hoach chung ctia Ha N&i thaoi ky 2021 - 2030 va
dinh hudng dén nam 2050 la mot céng viéc phtc tap va da
chiéu. Diéu nay doi hdi k& hoach cdn than, sy hgp tac va
cam két véi su thay d6i. Dudi day 1a mét sé cach tiép can:

Tam nhin va Chién lugc: (i) thi€t lap mét tdm nhin rd rang
vé mot Ha Noi chuyén déi s6 vao giai doan 2021 - 2030 va
dinh hudng dén nam 2050 nén trong nhu thé nao; (i) phat
trién mot chién lugc chuyén déi s6 toan dién, trong dé dé
ra cac muc tiéu, déi tuong, va chi sé hiéu suat quan trong
(KPIs).

Lénh dgo va Quan tri: (i) B6 nhiém lanh dao chuyén trach
6 trach nhiém ddy manh sang kién chuyén ddi sé; (i) tao
ra mét khudén khé quan tri d€ giam sat va quan ly qua trinh
chuyén ddi, bao gém ca cdu ra quyét dinh va cac bién phap
chiu trach nhiém.

Tuong tdc véi bén lién quan: (i) Tuang tac véi tat ca cac
bén lién quan, bao gém cac co quan chinh phu, doanh
nghiép, xa hoi dan su va cu dan, dé dam bao ho cé su dong
gdp va déng thuan; (i) t6 chiic khdo sat, cudc hop thudng
tri cd s@, va cac cudc hoi thdo cdng cong dé thu thap phan
héi va hiéu thém.

Ha tdng s6: (i) Pau tu vao ha tang s6 manh mé, bao gom
mang réng téc do cao, trung tam di liéu, va bién phap bao
mat mang; (i) ddm bao két ndi va su ti€p can cho tat ca cu
dan, dac biét la & cac khu vuc chua dugc phuc vu.

Qudan ly da liéu va Phan tich: (i) phat trién chinh sach va
tiéu chudn dir liéu cho viéc thu thap, luu trit va chia sé dir
liéu mét cach an toan; (ii) trién khai cac cong cu phan tich
dirliéu dé trich xuat théng tin gidp ra quyét dinh tét hon va
phan bé tai nguyén hiéu qua hon.

Dich vu sé: (i) chuyén d&i cac dich vu cong cong dé trd
thanh dich vu s6 hang dau, bao gém céc cdng théng tin
tryuc tuyén cho cac dich vu chinh phu, chinh tri sé hoa va giai
phép xac thuc s6 héa; (ii) dau tu vao cac cdng nghé thanh
phé théng minh cho giao théng, cham soc stc khoe, gido
duc va an ninh cong céng.

Gido duc va Phdt trién ky ndng: (i) khuyén khich su hoc
vé s6 hoa va cung cdp chuong trinh dao tao cho cu dan va
can bo chinh pha, (ii) khuyén khich gido duc STEM va hé
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trg phat trién luc lugng lao déng c6 chuyén mén trong cac
céng nghé mai néi.

Sdng tao va Khéi nghiép: (i) khuyén khich cac trung tam
sang tao, cac céng ty khéi nghiép cdng nghé va doanh
nghiép s6; (ii) cung cdp cac uu dai va hé trg cho cac hoat
déng nghién ctu va phat trién.

Bdo mdt mang va Quyén riéng tu: (i) trién khai cac bién
phép bdo mat mang manh mé dé bao vé ha tdng quan
trong va dir liéu nhay cam; (ii) ddm bao tuan tha véi cac quy
dinh vé quyén riéng tu va xay dung mot van hoa vé an toan
di liéu.

Theo déi va Bdnh gid: (i) lién tuc theo dai tién trinh bang
cach st dung KPIs va cac chi s6 da thiét lap; (i) diéu chinh
chién lugc va ké hoach khi can dua trén dit liéu hiéu suat va
tinh hinh thay déi.

Hop tdc: (i) hgp tac véi khu vuc tu nhan, gidi hoc thuat
va cac thanh phd khéac dé tan dung kién thuc, nguén luc
va kinh nghiém thuc té€ t6t nhat; (i) kham pha cac hgp tac
qudc té dé trao ddi kién thuc va chuyén giao cdng nghé.

Bén ving: (i) dam bao rang chuyén d&i sé mang lai lgi ich
cho tat ca cu dan va cong déng; (i) thuc hién cac giai phap
bén viing, nhu viéc ap dung cong nghé xanh va quan ly tai
nguyén hiéu qua.

Giao tiép va Nhan thuc: (i) phét trién mét chién lugc giao
tiép toan dién dé théng tin va thu hat céng ching vé hanh
trinh chuyén déi sé; (i) danh ddu cac Igi ich va tién trinh dat
dugc dinh ky.

Ldp ké hoach: Hop nhat ké hoach vé su kién tri vao chién
lugc bién d6i s6 dé chuan bi va gidm thiéu tac dong cla
nhing su ¢8 va khiing hodng c6 thé xay ra.

Khuon khé phap ly va Quy dinh: Xem xét va cap nhat cac
luat phap hién hanh dé thich nghi véi cac tién bo ky thuat
s6 va cong nghé méi néi.

Ngan sdch va Tai chinh: (i) Phan b dt nguén luc va ngan
sach cho cac sang kién chuyén déi sé; (i) Kham pha cac doi
tdc cOng tu va cac tuy chon tai chinh.

Chuyén déi s6 l1a mot qua trinh lién tuc doi hai tinh linh
hoat va sdn sang ti€p nhan su thay d&i. Chuyén ddi sé nén
dugc xem xét nhu mét dau tu cho su thanh cong va bén
viing dai han cia Ha N&i, dinh vi thanh phé 1a mét ngudi
lanh dao trong thai dai sé hoa trong khi cai thién chat lugng
cudc séng cho toan bé cu dan tai Ha Noi.

4.NHUNG KHO KHAN GAP PHAI TRONG QUA TRINH
CHUYEN P61 SO THEO PINH HUGNG QUY HOACH THU
PO THOI KY 2021 - 2030, TAM NHIN PEN NAM 2050

Khodng cdch vé ha tdng: Ha Noi c6 thé gap khodng cach
trong ha tang sé hoa, bao gém viéc truy cap internet téc dé
cao, diéu nay cé thé han ché tdm véi va hiéu qua cla cac du
an bién déi s6, dac biét 1a & cac khu vuc ngoai thanh hoic
it phat trién.

Han ché vé nguén luc: Su han ché vé tai chinh va ngan
sach co thé gay can trd viéc thuc hién cac du an bién chuyén
s6 quy mo l6n, vi nhiing sang kién nay thudng doi hoi dau
tu I6n vao cong nghé va dao tao.
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Khodng cdch s6 héa: Ha Noi, gidong nhu nhiéu thanh phé
khac, d6i mat véi su chénh léch s hoa, nai khong phai tat
ca cu dan déu co co hoéi truy cap cdng nghé s6. Cau néi
khodang cach nay cé thé la mot thach thic 16n.

Rdo can vé quy dinh: Cac quy dinh lac hau hodc han ché
c6 thé gay can trd su 4p dung nhanh chéng cla cdng nghé
va dich vu s6. Can céi thién va hién dai hoa khuén khé quy
dinh c6 thé |a can thiét.

Lo ngai vé quyén riéng tu va bao mat dir liéu: Khi cac dich
vu s6 ma& rong, viéc bao vé quyén riéng tu va bao mat dir
liéu tr& nén quan trong. Pam bdo cac bién phap bdo mat
manh mé va gidi quyét cac van dé bdo vé di lieu co thé
phtc tap va doi hoi nhiéu nguén luc.

Su phan déi véi viéc thay ddi: Su khang cu véi su thay déi
tU cac co quan chinh pht, doanh nghiép va céng ching cé
thé lam cham qua trinh bién d8i s6. Gido duc va chién lugc
quan ly sy thay ddi la can thiét dé€ vugt qua su khang cu nay.

Thiéu hut nguén nhan luc chdt lugng cao: Mac du Ha Noi
c6 mét luc lugng lao dong c6 chuyén mén, nhung van co
thé thi€u hut vé tai nang s6 héa chuyén siu, nhu cac nha
khoa hoc dit liéu va chuyén gia bdo mat mang. Thu hat va
duy tri dugc tai nang van la mét cau héi I6n vai Chinh pha.

Yéu t6 véan héa: Cac yéu t6 van hoa va cac luat tuc truyén
théng luén khéng phu hgp véi viéc ap dung nhanh chong
cac cdng nghé s6. Can bang truyén théng véi su d&i mai co
thé la mét qua trinh tinh té.

Thdch thirc vé méi trudng: Ha Noi déi mat vai thach thic
vé méi trudng nhu 6 nhiém khong khi va ngap lut, diéu nay
c6 thé lam gian doan ha tang va dich vu s6 hoa. Dam bao
tinh khang cu clia cac hé théng s6 héa trudc cac nguy co
moi trudng la quan trong.

Yéu té chinh tri: Su 6n dinh chinh tri va uu tién ctia Chinh
phl cé thé dnh hudng dén su lién tuc va trong tdm cla cac
sang kién chuyén déi sé. Su thay ddi trong lanh dao hoic
chuong trinh chinh tri c6 thé dnh huéng dén huéng di cla
cac nd luc sé hoa.

D6 thi héa nhanh va thiéu tdm nhin: Quéa trinh d6é thi hoa
nhanh chong cia Ha Néi dat ra cac thach thic lién quan dén
phat trién ha tang, quy hoach s dung dat va giao théng
van tai do vay chuyén dé&i sé phéi két hop vai quy hoach dé
thi c6 thé phuc tap.

Tha tuc va rao can hanh chinh: Thu tuc qua nhiéu va cac
rao can hanh chinh c6 thé Iam cham qua trinh ra quyét dinh
va thuc hién du an. Viéc t6i uu héa quy trinh va giam bat
th{ tuc |a can thiét dé tang cudng hiéu suat.

Phu thudc vao yéu té bén ngodi: Su thanh céng cla Ha
NOi trong viéc chuyén déi s6 c6 thé bi anh hudng bdi cac
yéu t6 bén ngoai nhu xu hudng kinh té toan cau, cac doi tac
qudc té va cac yéu té dia chinh tri.

Kha ndng ma réng va tich hgp: Dam bao cac giai phap s6
¢6 khad nang mé& réng va tuong tac véi cac bd phan va hé
théng khéac nhau trong chinh quyén thanh phé cé thé khé
khan vé mat ky thuat.

Chat lugng di liéu: Chat luong cla dit liéu dé ra quyét
dinh c6 thé khéng déng déu trong cac linh vuc khac nhau,

diéu nay c6 thé anh hudng dén hiéu qua cla cac sang kién
bién d6i s6 dua trén dir liéu.

Nhan thdc ctia céng ching: Nang cao nhan thiic clia cong
ching va gido duc cu dan vé Igi ich clia chuyén d8i sé va
viéc st dung cdng nghé co trach nhiém la rat quan trong dé
dat dugc sy thanh cong.

Mac du c6 nhiing han ché va bat Igi nay, Ha Noi ¢ thé
vuot qua cac thach thic nay thong qua ké hoach chién lugc,
su hgp tac va cam két quyét tam déi vai chuyén déi s6. Bang
cach giai quyét cac van dé nay mot cach co hé thong, Ha Noi
c6 thé tan dung lgi thé clia minh trong khi gidm thiéu cac
khé khan tiém nang trén con dudng trg thanh mét thanh
phé théng minh, dugc trang bi s6 hoa.

5. MOT SO GIAI PHAP TRIEN KHAI CHUYEN P61 SO
TAI HA NOI

Dé& giai quyét vGi nhitng han ché va bat Igi clia viéc trién
khai chuyén déi s6 tai Ha Noi, can két hgp céac chién lugc,
dau tu va nd luc hgp tac. Dudi day la cac gidi phap tiém
nang dé vuot qua nhiing khé khan trong qua trinh chuyén
déi sé:

Ddu tu vdo ha tdng sé héa: (i) phan bé ngudn luc dé cai
thién truy cap Internet t6c d6 cao va ha tang sé héa, dac
biét 1a & cac khu vuc thi€u dich vu. (i) thic ddy cac déi tac
céng tu dé mé rong két ndi va dau tu vao mang 5G va mang
quang.

Dam bdo nguén luc va ngdn sdch: Udc tinh su tang cudng
nguon luc ngan sach va tim hiéu cac nguén tai trg thay thé,
nhu d6i tac cdng tu va hgp dong tai trg quéc té, dé hé trg
cac sang kién bién ddi sé.

Cai cdch quy dinh: Xem xét va cap nhat cac quy dinh dé
tao diéu kién thuan lgi cho viéc 4p dung cac cdng nghé mai
ndi, t6i uu hda cac quy trinh thi tuc phic tap va dam béo
tuan tha cac tiéu chuan hién dai vé quyén riéng tu va bao
mat di liéu.

Bdo mat mang: (i) Pau tu vao ha tang bado mat mang
manh mé va tao ra chién lugc bdo mat mang dé bao vé tai
san s hoda quan trong; (ii) Nang cao nhan thic vé cac bién
phép bao mat mang t6t nhat trong cac co quan chinh pha,
doanh nghiép va céng déng dan cu.

Qudan ly va dao tao: (i) phét trién cac chuang trinh quan
ly phu hgp dé déi phé vdéi su phan ddi déi v6i chuyén déi s6
trong cac ca quan chinh pht va té chug; (i) Cung cap co hoi
dao tao va nang cao ky nang cho nhan vién dé dam bao ho
¢6 nhing ky nang s6 hoa can thiét.

Chién dich tuyén truyén cho c6ng chiing: Khéi xudng cac
chién dich tuyén truyén cho cédng ching dé ngudi dan hiéu
rd hon vé lgi ich clia chuyén déi s6, cach sirdung cong nghé
mot cach cé trach nhiém va cach dich vu sé c6 thé cai thién
cudc séng cua ho.

Phdt trién tai ndng: (i) hop tac véi cac ca sé gido duc va tu
nhan dé phat trién tai nang s6 qua cac chuang trinh dao tao
chuyén nganh va céc chuaong trinh STEM (Khoa hoc, Cong
nghé, Ky thuat va Toan hoc); (ii) thu hut cac chuyén gia s6
héa théng qua muc luong va cac ché dé dai ngé canh tranh.
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Ha tdng théng minh: (i) dau tu vao ha tang thanh pho
théng minh, bao gém ca cam bién loT, nén tang phan tich
dir liéu va hé thdng quan ly giao théng s6, dé cai thién quy
hoach d6 thi, giao théng van tai va quan ly nguén luc.

Hop tdc quéc té: (i) thac ddy cac ddi tac vai cac té chic
quéc té, cac thanh phé thong minh va cac cong ty cong
nghé dé truy cap kién thiic, chuyén mén va nguén tai trg
cho céc du an chuyén déi s6; (i) tham gia vao cac dién dan
toan cau va chia sé cac thuc tién t6t nhat.

Tuong tdc: Thiét 1ap tiéu chudn tuong tac cho cac giai
phap s6 dé ddm bado tinh tuang thich va trao déi dt liéu lién
mach gita cac bd phan va hé théng khac nhau trong chinh
quyén thanh pho.

Cdi thién chdt lugng di liéu: Trién khai cac bién phap dam
béo chat lugng dir liéu va cac khudn khé quan ly di liéu dé
dam bao tinh chinh xac va dang tin cdy cda di liéu dugc st
dung dé ra quyét dinh.

Thuc hanh bén ving: Khuyén khich cac thuc hanh bén
viing trong céc sang kién bién déi s, bao gébm viéc st dung
cébng nghé xanh va quan ly nguén luc hiéu qua.

Chinh tri: Duy tri sy 6n dinh chinh tri va su déng long vé
tdm quan trong cla chuyén déi sé bang cach gan két vai
cac nha lap phép, thuc ddy tdm nhin chung va dam bao su
lién tuc trong lanh dao.

Hop tdc: Thuc ddy hop tac bang cach tham gia vao quy
trinh ra quyét dinh cda tat ca cac bén lién quan, dam bao
rang cac né luc bién ddi s6 déng thudn vai cac nhu cau va
hoai bao clia cong déng.

Bang cach ap dung nhiing giai phap trén day va diéu
chinh trong dinh huéng Quy hoach Thi d6 Ha NGi thai ky
2021 - 2030, tdm nhin d&n nam 2050 theo cdc nhu ciu va
thach thuc cu thé ctia Ha Noi, thanh phé c6 thé tién bd dang
ké trong viéc vugt qua nhitng han ché va bat lgi trong viéc
trién khai bi€n déi s6. Mot chién lugc chuyén déi sé dugc
thuc hién tét c6 thé dua Ha Néi tré thanh mét thanh phé
thong minh, thinh vugng, sang tao va bao ham, mang lai lgi
ich cho tat ca ngudi dan thanh phé.

6. CAC NHIEM VU UU TIEN TRONG CHUYEN P61 SO

Tich hop dit liéu s6 héa: Tap trung va sé hoa di liéu lién
quan dén dat dai ti cac ca quan va bé phan khac nhau cla
Chinh pha. Biéu nay bao gém ho so dat dai, tai san gan lién
vai dat, quy dinh vé quy hoach, va thong tin vé lich st su
dung dat.

Hé théng théng tin dia ly (GIS): Trién khai mot hé théng
GIS manh mé truc quan héa va phan tich di liéu khéng
gian. GIS c6 thé gitp trong viéc nhan dién khu vuc dat, danh
gia tac ddng moi trudng, va xac dinh cac khu vuc phu hop
cho su phat trién.

Nén tang truc tuyén: Phat trién cac nén tang truc tuyén
cho phép ngudi dan, cac té chiic va doanh nghiép truy cap
théng tin lién quan dén dat dai, ndép don va theo déi tién
trinh x& ly don clia ho, ddm bao rang nhitng nén tang nay
dé sirdung va ti€p can cho tat cad moi ngudi.

Gidy phép va phé duyét dién tdr: T6i uu hda qua trinh cap
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phép va phé duyét théng qua viéc s6 hda nd. Cho phép
ngudi ndp don gui tai liéu dién tlr va cho phép cac quan
chic xem xét va phé duyét don dién td, diéu nay c6 thé
giadm thiéu dang ké thai gian xd ly.

Phan tich dit liéu: SU dung phan tich dir liéu dé xac dinh
xu huéng va moé hinh trong viéc st dung dat, t&r dé cung
cap théng tin t6t hon cho qua trinh ra quyét dinh. Vi dy,
phan tich c6 thé gilp xac dinh cac khu vuc c6 nguy co hiém
hoa thién tai nhu ngap lut, bao, dong dat...

Tham gia céng déng: S& dung céng cu s6 héa dé hé trg
su tham gia clia cong déng trong quy trinh quy hoach su
dung dat. T6 chuc cudc hop truc tuyén, khao séat va thao
ludn dé thu thap y kién va phéan héi tit cong dan.

Ung dung di déng: Tao céc ting dung di déng cho phép
nhan vién hién trudng thu thap dir liéu, tién hanh kiém tra
tai hién trudng va cap nhat théng tin theo thoi gian thuc.
Diéu nay c6 thé cai thién do chinh xac cda d liéu va giam
thi€u céng viéc thi tuc gidy to.

Bdo mdt dir liéu: Pau tu vao cac bién phap bao mat di
litu manh mé dé bdo vé théng tin lién quan dén dat dai
nhay cam. Biéu nay quan trong, bdi vi tinh nhay cam cla di
lieu s& hiru dat va quy hoach dat.

Dao tao chuyén mén va ndng cao ndng luc: Pao tao nhan
vién Chinh pha vé cac céng cu va cdng nghé sé. Diéu nay
dam bao rang luc lugng lao déng dugc trang bi dé xi ly
hiéu qua cac quy trinh sé hoa.

Khung phdp ludt va quy dinh: Xem xét va cap nhat luat va
quy dinh hién hanh vé dat dai dé phu hgp véi nhiing tién
bé s6 hda va cung cap su rd rang vé chir ky dién tu va tai
liéu dién tu.

Phéi hop lién nganh: Khuyén khich su phéi hap, hgp tac
gilta cac co quan chinh phu khac nhau lién quan dén quy
hoach st dung dat. Dam bao viéc chia sé dit liéu va tich hgp
dién ra mot cach tréi chay gita cac béd phan.

Qudn ly bién déng: Thuc hién cac chién lugc quan ly
bién déng dat dai dé€ gitp nhan vién chuyén déi sang
cac quy trinh s6 hoéa. Diéu nay c6 thé gitp giam thiéu
su phan déi trong qua trinh thay d8i thong qua dao tao
va giao tiép.

Cdp nhat thudng xuyén: Lién tuc cap nhat va cdi thién hé
théng s6 héa dé dap (ng véi su thay déi clla cdng nghé va
yéu cau.

Dam bao chdt luong diz liéu: Thiét lap cac co ché dam bao
chat lugng dir liéu dé ddm bao tinh chinh xac va dang tin
cay clia thong tin lién quan dén dat dai.

Co ché phdn héi: Tao ra cac kénh dé nhan phan héi va
khi€u nai lién quan dén quy trinh quy hoach st dung dat.
S dung phan héi nay dé diéu chinh va cai thién hé théng
sO héa.

Chuyén ddi sé trong dinh huéng Quy hoach Thi d6 Ha
N6i thai ky 2021 - 2030, tam nhin dén nam 2050 la qua trinh
lién tuc va yéu cau cam két, nguon luc va tinh linh hoat. Khi
thuc hién mot cach hiéu qua, né cé thé dan dén viéc quan
ly d&t hiéu qué haon, gidm thiéu su rudm ra, tdng tinh minh
bach va céi thién phat trién d6 thi tai Ha Noi.
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Chuyén déi sé dé dam bao tao ra mét thanh phé Ha Néi hién dai va bén vikng cho cac thé hé tié’p theo (Nguén: sunjinvietnam)

7. KET LUAN

Chuyén déi s6 tai Ha Noi 1a mét hanh trinh da mat véi
muc tiéu st dung cong nghé dé tang cudng hiéu suét, tinh
canh tranh va chat lugng cudc séng clia thanh phé. Thanh
phé hoai bao trd thanh mét tha dé Xanh - Théng minh -
Hién dai vao nam 2030, nhan dinh sé hoa la nén tang cho
su phat trién.

Qua trinh chuyén ddi s6 trong viéc diéu chinh dinh huéng
Quy hoach Thu d6 Ha Néi thai ky 2021 - 2030, tdm nhin dén
nam 2050 cda Ha Noi khong chi dap ung cho Cach mang
c6ng nghiép lan tha tu; d6 1a moét budc can thiét dé dinh
hudng tuong lai cla thanh phd nhu mét diém sang cda Viét
Nam cling nhu cac nudc Dong Nam A. Bing cach tng dung
céng nghé s6, Ha Néi c6 thé nang cao cudc s6ng clia hgudi
dan, thuc day su déi mai va thu hat dau tu va tai nang.

Méac du ¢ nhiing thach thic tén tai nhu khoang cach
ha tang, han ché nguén ngan sach, bat binh dang s6 héa va
cac rao can quy dinh, nhiing giai phap tich cuc (dau tu vao
ha tang s6 héa, thu hut tai trg, thu hep khodng cach s6 hoa,
hién dai hoa quy dinh, cai thién bao mat mang, thic ddy
quan ly thay d6i, nang cao nhan thuc cla céng ching, thu
hut nhan tai vé s6 héa va hop tac vaéi ddi tac quéc té) cd thé
m& dudng cho mot tuong lai sang han, bén virng hon va
dugc trang bi s6 héa cho Thi d6 cta Viét Nam. Khi Ha Noi
budc vao con dudng bién ddi nay, su tién bé clia n6 sé dugc
theo déi chat ché va thanh cong clia n6 ¢é thé truyén cdm
hing cho cac thanh phé khac dé bat dau hanh trinh bién
déi s6 cua riéng ho.
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> NGUYEN BAO NGOC

Tri tué nhan tao da va dang mang lai nhiéu lai ich cho nganh Xay dung. Viéc ting dung
dao ddic cua tri tué nhan tao sé tao ra mot mai truong lam viéc cong bang, minh bach

va hiéu qua cho mai ngudi.

TONG QUAN

Tri tué nhan tao (Al) da tré thanh mot trong nhitng budc
doét pha manh mé nhat trong thé gidi cong nghé. Su hinh
thanh va phat trién ctia Al bat dau ti nhitng nam 1950 khi cac
nha khoa hoc mdy tinh dau tién nghién citu vé cach gia lap tri
tué con ngudi bang may tinh. Al quan trong nam & kha nang
xU ly va phan tich di liéu nhanh chéng, dong thai, tu dong
hoa cac tac vy, giam thiéu nhan luc va tdi uu héa hiéu qua.

Al va con ngudi ngay cang ¢ méi quan hé mat thiét trong
cudc song hién dai. Su két hgp gilra tri tué nhan tao va con
ngudi da thuc su thay déi cach thuc ching ta lam viéc, hoc tap,
sinh hoat va tuong tac véi thé gidi xung quanh. Ti cac ing dung
thong minh trén dién thoai di ddong dén cac dich vu truc tuyén,
chuiing ta dua vao Al d€ tim kiém théng tin, ggi y ndi dung, va
tham chi quan ly cudc séng ca nhan. Cac trg ly do nhu Siri, Alexa
va Google Assistant trg thanh ban déng hanh thong minh ctia
chuing ta, gidp thuc hién nhiéu cong viéc hang ngay va cung
cap thoéng tin theo yéu cau. Al dugc ting dung dé diéu khién hé
théng giao thong, tranh Un tac, giam sat va x{ ly cac vi pham.
Hé théng dén giao théng dugc diéu chinh dua trén cong nghé
cam bién va quan trac. Cac chuéi siéu thi va clia hang tién lgi
dang thém vao cac cong nghé dya trén Al nhu quét ké tu dong,
gi6 hang théng minh, hé théng thanh toan tu dong, thu thap
va phan tich dit liéu khach hang dé hiéu ré hon vé hanh vi mua
sam clia khach hang va t6i uu hoa céc chién lugc tiép thi. VGi
viéc mét ‘giéng loai’ méi dang thuc su hinh thanh, bay gis 1a luc
chiing ta can nghiém tuc hinh dung va nghién ctu vé nhiing
khuén khé danh cho Al, dac biét [a khuon khé vé dao duc.

CACCAPDPO CUAAI
C6 nhiéu cach phan cap Al, nhung cach phé bién nhat la

12| XAYDUNG 10.2023 | ISSN 2734-9888

dua trén kha nang suy luan va hoc héi cta Al. Theo cach phan
cap nay, Al dugc chia thanh 4 cap dé:

1. Reactive Machines (Al phan ng): & cap dé nay, Al chi
thuc hién céc hoat déng cg ban nhu phan déng véi mét sé
kich thich. Mé hinh khong luu tri dau vao va khéng thuc hién
hoc tap.

2. Limited Memory (Al v6i bo nhé han ché): Al st dung dit
liéu da luu trir dé dua ra cac du dodn.

3. Theory of Mind (Al dua trén ly thuyét tam ly): Al bat dau
tuong tac véi suy nghi va cdm xdc clia con ngudi.

4. Self-Aware (Al tu nhan thic): Bay dugc cho la cap do
phat trién cao nhat cda Al, khi Al ¢6 khé nang tu nhan thiic va
tu duy mét cach doc lap so véi con ngudai.

Stephen Hawking tirng ndi rang: "Ching ta khéng thé
biét chac chan diéu gi sé xay ra néu mdt cd6 may vugt qua
tri thédng minh cdia ching ta. Vi vay, ching ta khéng thé biét
chiing ta sé dugc gitp dé vo han bdi nd, hay bi n6 phét Id va
day ra, hodc tham chi ¢ thé bi n6 tiéu diét".

Al 6 tinh kho thé tién doan do nhiéu yéu to:

1. Su phtic tap: Al dang tré nén ngay cang phuc tap va
tinh vi hon, diéu nay khién viéc dy doan hanh vi ctia n6 tré
nén kho khan.

2. Hoc may va hoc sau: Cdc mo6 hinh mdy hoc va hoc sau
c6 thé tu hoc va tu cai tién qua thai gian, diéu nay c6 thé dan
dén nhiing két qué khéng thé lugng trudc.

3. Tu cai tién: MOt s6 hé thong Al cé kha nang tu cai tién va
phat trién ma khéng can su can thiép clia con ngudi, diéu nay
€6 thé dan dén nhing két qua khong mong muén.

4. Thi€u minh bach: Al c6 thé thi€u minh bach, diéu nay
khién viéc hiéu va du doan hanh vi clia né tré nén kho khan.

Vi vay, viéc du doan chinh xac hanh vi cia Al la mét thach
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thiic 16n. Diéu nay ciing la ly do tai sao viéc nghién ctu va
phat trién cac chinh sach vé Al c6 dao duic (Ethical Al) tré nén
quan trong. Cac nguyén tac dao dic sé giup dinh hudng Al
phat trién theo chiéu hudng tich cuc, mang lai Igi ich va han
ché& t6i da nhiing tac dong xau dén loai ngudi. Cac chinh sach
vé Al c6 dao dic cling sé gitp xay dung long tin clia ngudi
dung, ddm bao Al dugc st dung dung muc dich, vi lgi ich
chung clia x& hoi. Pay cling chinh la chia khoa dé Al va con
ngudi cé thé phat trién cing nhau mét cach hai hoa.

Al CO DAO PUC

Cac nha nghién ctu va cac nha hoach dinh chinh sach &
nhiéu quéc gia dang hgp tac dé xay dung va ban hanh cac
nguyén tac dao duc cho Al. Viéc xdy dung mot bo nguyén tac
hay tham chi mot hiép udc vé Al c6 dao dic c6 thé xem nhu
la mot cach dé dua yéu t6 nhan tinh vao trong su phat trién
cla tri tué nhan tao. Ly do la:

- Nhan tinh & day dugc thé hién & su quan tam dén dao
duc, gia tri va hanh phuc ctia con nguoi. Viéc dat ra cac
nguyén tic dao duc cho Al chinh la cach dé dam bao rang Al
sé phuc vu va mang lai Igi ich t6t nhat cho nhan loai.

- Cac nguyén tac vé Al c6 dao duc sé budc cac nha phat
trién Al phai xem xét dén cac khia canh nhan van, khéng chi
tap trung vao muc tiéu nhu hiéu qua, Igi nhuan. Diéu nay rat
can thiét dé dinh hudng Al theo chiéu hudng tich cuc.

- Hiép udc Al c6 dao durc sé khong chi la nguyén tac ma
con ¢o su rang budc vé mat phap ly déi v6i cac bén lién quan.
Diéu nay sé dam bao tinh nhan van dugc ap dung thuc su
trong phat trién Al.

Nhiéu bai viét trén bao chi phuang Tay gan day chi ra
rang cac quan diém cla Aristotle c6 thé gitp chung ta hiéu

sau sac hon vé khia canh dao duc, nhan van cla Al. Logic,
nguyén ly cudi cting, khai niém "t6t", quan diém vé no 1é cda
Aristotle déu cung cap goc nhin giup chdng ta thiét ké, s
dung va bao vé Al mot cach nhan van, tranh bj lam dung. Hay
nhu John Stuart Mill, mét triét gia Anh, da dua ra “chd nghia
tién ich”, mot nguyén tac dao duic cho rang hanh vi ding la
hanh vi tao ra nhiéu hanh phuc nhat cho nhiéu ngudi nhat.
Dai vai Al, diéu nay c6 thé co nghia la chiing ta nén thiét ké Al
dé t6i uu hoa lgi ich cho cang nhiéu ngudi cang tét.

Tuy tinh than la vay, nhung ching ta phai hiéu rdng viéc
ap dung cac quan diém triét hoc vao Al la mét qua trinh
phuc tap va thach thuc. Cac nha nghién ctu va nha lap
phap can tiép tuc kham pha va suy ngam vé nhiing cau hoi
nay khi ti€p tuc phat trién Al. Triét hoc dat cau hoi vé cac gid
dinh co ban va céach thic ti€ép can cac van dé dao dic lién
quan dén Al. Thay vi chi tim ra giai phap, triét hoc phan tich
ban than cac cau hoi va phuong phap ti€p can. Cach tié€p
can théng thudng dua trén tinh chét (properties approach)
dé quyét dinh vi thé dao duc cta Al cling c6 nhitng han ché
nhat dinh. Triét hoc déng vai tro dat cau hoi vé phuong
phép nay. Triét hoc dé xuat céc cach tiép can thay thé, chu
trong m&i quan hé, kinh nghiém va thai do vi tha dé giai
quyét van dé dao duc lién quan dén Al. Thay vi ap dat cac
ly thuyét dao durc ci Ién Al, triét hoc kéu goi can xem xét lai
cac khai niém co ban vé dao duc trong béi canh phat trién
clia cdng nghé. Cudi cling, triét hoc khong chi dong vai tro
ap dung dao dic cho Al ma con thac day dinh hinh lai chinh
linh vuc dao duic hoc dé dap ung thai dai Al. Nhu vay, triét
hoc dong vai tro then chét trong viéc dat cau hoi, phan tich
gia dinh, dé xuat cach tiép can mdi va thac ddy dinh hinh lai
dao duc hoc cho thai dai Al
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PAODUC CUA AICO Y NGHIA TRONG NGANH XAY DUNG

Trong cac nganh cong nghiép, tu ddng héa va ro-bot hop
tac véi con ngudi dé€ nang cao hiéu qua va tang su an toan.
Cac hé théng Al dugc sir dung dé quan ly tai nguyén va tiét
kiém nang lugng, dong gop vao su bén viing va bao vé méi
trudng. Al ciing da va dang mang lai nhiéu lgi ich cho nganh
Xay dung. Chang han Al hd trg qua trinh thiét k&, gilp cac
ch( dau tu va tu van cd thé nghién cdu va thu thap cac dir
liéu vé méi trudng, vé vat liéu dé tir d6 md phdng va xac dinh
nhiéu phuong an thiét ké tét cho céng trinh. Hay nhu Al dam
bao tinh an toan trong thi cong xay dung bang cach do tim
va dua ra cdnh bao vé cac méi nguy hiém trén cong trudng.
Al ciing c6 thé diéu chinh anh sang, nhiét d6 va hé théng
diéu hoa khong khi dé gidm tiéu thu nang luong va tiét kiém
chi phi van hanh toa nha. Su ting dung cta Al trong nganh
Xay dung dem lai nhiéu lgi ich vé kinh t€, nhung cling dt ra
nhiéu van dé dao duc va xa hdi can xem xét.

Mot trong nhitng thach thiic 16n 1a viéc khé dam bao rang
Al khong truyén tai cac dinh kién hodc thién vi ti phia ngudi
tao ra chung. Thuat toan Al cé thé tu déng hoc dua trén di
liéu, va néu d{ liéu nay chia dung sai léch dao duic hodc xa
hoi, thi Al c6 thé tai tao sai léch nay. Diéu nay dat ra van dé
vé dao duc clia quyét dinh ma Al ¢6 thé dua ra. Ngoai ra, viéc
xem xét nguén dit lieu dugc st dung dé huan luyén Al cling
cuc ky quan trong. D{ liéu can phai mang tinh khach quan va
dai dién cho da dang xa hoi. Néu dir liéu dugc st dung co sai
s6t hodc thién vi thi Al c6 thé tao ra quyét dinh khéng céng
bang va phi nhan tinh. Hon nia, su phu thuéc qua nhiéu vao
Al dé ra quyét dinh c6 thé lam gidm tinh ty chl va dong luc
clia con ngudi trong linh vuc xay dung. Con ngudi can tham
gia tich cuc trong viéc ra quyét dinh va giam sét cac cong
trinh xay dung dé it nhat ddm bdo tinh an toan, mai trudng
va chét lugng. D€ gidi quyét nhiing van dé nay, cac bén lién
guan can nhiéu thao luan cong khai vé lgi ich va thach thuc
khi ap dung Al trong xay dung. Diéu nay gilip dam béo su can
bang gilra su hiéu qua clia cdng nghé va cac gia tri dao duc
va xa hoi, ddm bao rang su phat trién cia Al trong nganh Xay
dung dién ra mot cach bén viing va cé ich cho s6 déng.

Al c6 dao duc c6 thé tao ra mot méi trudng lam viéc cong
bang, nai ma moi ngudi dugc danh gia dua trén cdng viéc cla
ho, khéong phai vi tri hay quan hé cd nhan. Mot trong nhiing
cach Al c6 thé thic ddy dao diic nghé nghiép la théng qua viéc
phong ngtia thién vi. Al c6 kha nang danh gia va dua ra quyét
dinh dua trén dir liéu va quy tic cu thé, loai bd yéu t6 con
ngudi c6 thé gay ra thién vi trong qua trinh tuyén dung nhan
vién hodc phan céng céng viéc. Diéu nay gitp dam bao rang
quyét dinh dugc dua ra dya trén nang luc va hiéu suat thuc
su clia ngudi lam viéc, chi khong phai dua vao nhiing yéu té
khéng dao duic. Ngoai ra, Al c6 dao duc co thé gitp tao ra quy
trinh quyét dinh minh bach va cé thé dugc kiém tra. Dir liéu
va quy tic st dung bai Al c6 thé dugc theo déi va kiém tra dé
dam bao tinh minh bach trong qua trinh ra quyét dinh. biéu
nay giup nang cao su tin tuéng clia cadc nhan vién va ngudilam
viéc trong méi trudng lam viéc va cdm giac rang ho dugc déi
xU mét cach cong bang va dao duc. Tuu trung, viéc st dung
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Al c6 dao duic c6 thé tao ra mot moi trudng lam viéc nang cao
tinh cong bang, loai bé thién vi va giup tao ra quy trinh quyét
dinh minh bach mé ra ca héi cho moi nguai.

KET LUAN

Pé tranh ludn vé viéc khi nao Al va con ngudi c6 thé [am
viéc cing nhau nhu déng nghiép trén cong trudng hay trong
van phong thuc ra la khéng can thiét. Thay vi tap trung vao
thoi diém xay ra, ching ta nén chuan bj cho vién canh do
bang cach xay dung nén tang dao duc va phap ly viing chac
cho Al. Trudc hét, can c6 quy dinh phap ly r6 rang vé trach
nhiém cda Al d6i v&i cac hanh vi va quyét dinh. Diéu nay sé
giup xac dinh ré rang Al phai chiu trach nhiém & muc dé nao
khi gay ra thiét hai. Bén canh dé, cac doanh nghiép can xay
dung quy tac dao duc cho Al dé dinh hudng cac hé théng
hoat ddéng co6 trach nhiém. Ngoai ra, con ngugi cling can
duoc dao tao dé lam viéc hiéu qua vai Al, viia phét huy dugc
thé manh clia céng nghé, vira khong bi thay thé hoan toan
bai cong nghé. Su két hop hai hoa gira nhan tinh va tri tué
nhan tao chinh la chia khéa cho mét tuang lai tét dep. Thay
vi tranh luan vé thai diém, chung ta hay chuan bi sdn sang
cho ngay Al va con ngudi cuing lam viéc, cung ganh vac trach
nhiém. D4 1a cach tét nhat dé€ don nhan thay déi.

Va nhu triét gia Khac Ky Seneca da noi rang: "Khi chiing
ta day, chung ta hoc", trong qua trinh day nhan tinh, dao duc,
c6ng bang cho Al, loai ngudi sé hoc dugc rat nhiéu dé réi tu
dé o6 thé xay dung mét xa hoi nhan van hon.

Al da va dang mang lai nhiéu Igi ich cho nganh Xay dung.
Viéc st dung Al ¢6 dao duic c6 thé tao ra mdt moi trudng lam
viéc cong bang va minh bach gilp tao ra quy trinh quyét dinh
dung hudng ma ra co hdi cho moi ngudi. Su két hop hai hoa
gilta con ngudi va tri tué nhan tao chinh la chia khéa cho mét
tuong lai t&t dep. Chung ta hay chuan bi sdn sang cho ngay
Al va con ngudi cung lam viéc, cuing ganh vac trach nhiém.
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ang ludi Xay dung va Bat dong san (COnstruction
and Real Estate NETwork - CORENET) la c6ng
thong tin mét clra clia Singapore ra dgi ndm 2001
huéng téi muc dich thay d6i quy trinh lam viéc
cla céng tac quan ly cac du an dau tu xay dung. Cho dén nay,
CORENET da dugc nang cap dé chap nhan viéc dé trinh mé
hinh BIM, phat trién tir phién ban dau tién sang CORENET 2.0,
sau d6 la CORENET X trén nén tang dam may véi nhiéu tinh
nang mdi va cai tién vuot troi. Viéc ap dung CORENET la mét
sang kién tiéu biéu vé cong nghé thong tin gilp Singapore
trd thanh mét trong cac quéc gia dan dau vé ting dung cong
nghé trong quan ly nha nudc vé dau tu xay dung, mang lai lgi
ich t&i tat ca cac bén lién quan trong du an dau tu xay dung.

1. GIGI THIEU

Viét Nam da va dang ddy manh Gng dung Mé hinh théng
tin cong trinh (Building Information Modeling - BIM) trong
nganh Xay dung. Theo Quyét dinh sé 258/QD-TTg ngay
17/3/2023 ctia Thu tuéng Chinh pht vé viéc phé duyét 16 trinh
ap dung BIM trong hoat dong xay dung, viéc 4p dung BIM la
bat budc tir ndm 2023 tra di, theo 16 trinh cu thé cho cac du
an dau tu xay dung phan theo nguén vén, phuong thic dau
tu va cdp cta cong trinh xay dung trong du an [1]. Diéu nay
doi hoi cac co quan quan ly nha nudc vé dau tu xay dung
6 su thay déi theo mét quy trinh lam viéc mdi, s&r dung md

@ Truong Dai hoc Xdy dung Ha Noi.

} e"tho@bnﬂémo:ph\l.lcv

uGc vé xaydung déi voi ca

"r
II TS
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hinh BIM cta cac du 4n dé thuc hién nhiém vu thdm dinh,
cap phép xay dung va mét sé chiic ndng quan ly nha nudc
khac. Hé th6ng ti€p nhan thong tin du an phuc vu céc chic
nang quan ly nha nudc nay doi héi mot cach tiép can mdi,
théng qua viéc st dung mét cdng théng tin dién td, ly tudng
la dugc tich hgp mot s6 tinh nang hé trg tham dinh, kiém tra,
danh gia mo hinh va giai phap thiét ké. Trén thé gidi da cé kha
nhiéu quéc gia da trién khai thanh céng cac hé théng c6 tinh
nang tuong ty nhu Cac Tiéu vuong qudc A Rap Théng nhat
(UAE), Han Qudc, va Singapore.

Trong khu vuc ASEAN, Singapore da bat dau trién khai hé
théng mét clia dién ti ti€p nhan ban vé va ho sa clia cac du
an can phé duyét va cap phép tir ndam 2001, dugc dat tén la
Mang luéi Xay dung Bat dong san (COnstruction & Real Estate
NETwork - CORENET), hay con goi la hé théng CORENET
e-Submission. Hé théng nay da phat trién qua nhiéu phién
ban, CORENET 1.0, CORENET 2.0 va phién ban nang cap toan
dién CORENET X dang dugc nghién ctu phat trién, du kién
dua vao hoat dong ttr cudi nam 2023. T nam 2016, hé théng
nay ciing dugc diéu chinh, nang cap dé ti€p nhan thong tin tu
cac du &n iing dung BIM theo 16 trinh bat budc clia quoc gia
nay. Ngoai ra, hé théng CORENET con cho phép cac t6 chuic,
c& nhan truy cap vao hé théng dé tim kiém, tra ctiu théng
tin vé vong doi clia cac du an dugc luu trlr. Cac théng tin nay
dugc tap hop theo 4 nhém thong tin chinh bao gém: Thiét ké,
ndp ho so, thi cong/mua sam va quan ly van hanh. Hé théng
nay da gép phan gilp Singapore nang cao hiéu qua quan ly
Nha nudc di véi nganh xay dung noéi chung cling nhu thic
ddy ap dung BIM vao cac du an mét cach hiéu qua.
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Hinh 1. Qud trinh phdt trién ciia hé théng CORENET tai Singapore cho dén nay.

Trong xu thé chuyén déi s6 clia nganh Xay dung & Viét
Nam néi chung va chuyén déi sang ting dung BIM trong céc
du an dau tu xdy dung néi riéng, viéc phat trién mot céng
thoéng tin dién td d€ ti€p nhan mé hinh BIM va cac théng tin
du &n phuc vu cac chiic nang quan ly nha nudc vé dau tu xay
dung la yéu cau cap thiét. Dac biét, theo yéu cau vé 16 trinh
ap dung BIM bat budc theo Quyét dinh 258/QD-TTg, cac du
an s dung BIM phai ndp tép tin BIM cung véi loai hé so khac
theo quy dinh dén cac co quan quan ly nha nudc vé xay dung
phuc vu thdm dinh, cap phép, quan ly xay dung; mét céng
thong tin dién ta sé la gidi phap mang lai hiéu qua cao. Viéc
nghién cdu, hoc tap kinh nghiém ti cac qudc gia khac, ké
ca Singapore la can thiét. Bai bdo nay gidi thiéu hé théng
CORENET cua Singapore theo cac ndi dung chinh, bao gom
qua trinh phat trién ctia hé théng CORENET tai Singapore, hé
thong CORENET cho cac du an xdy dung ting dung BIM, gidi
thiéu chic nang va hoat dong clia hé théng déng thai chira
cac lgiich r6 rét ma hé théng nay mang lai.

2. QUA TRINH PHAT TRIEN CUA HE THONG CORENET
TAI SINGAPORE

Qua trinh phat trién cta hé thdng CORENET tai Singapore
cho dén nay trdi qua 3 giai doan (Hinh 1), d6 la CORENET
(CORENET 1.0), sau d6 dugc nang cap dé xt ly mé hinh BIM,
CORENET 2.0 va CORENET X.

Tu dau ndm 1991, Hoi dong May tinh Quéc gia Singapore
da cong b6 sang kién IT 2000 vé (ing dung cong nghé thong
tin dé thuc ddy chat lugng cudc séng tai quéc ddo nay. Trén
€d sG d6, nhom nghién cliu Mang lugi Xay dung va Bat dong
san CORENET dugc thanh 1ap vao ndm 1993 va céng dién tu
CORENET chinh thuic di vao hoat ddng tu thang 11/2001. Muc
dich CORENET hudng téi la “tai thiét ké quy trinh trong nganh
xdy dung nham dat dugc budc nhay vot vé thai gian, nang
suat va chat lugng”. K& tir d6 tGi nay, CORENET da c6 nhiing
budc tién dang ké dé trg thanh sang kién IT trong diém duoc
B6 Phat trién quéc gia Singapore cha tri, do Cuc Xay dung va
Cong trinh (BCA) va cac dan vi phoi hop thuc hién. CORENET
tap trung vao viéc phat trién hé théng IT va cac ha tang thiét
yéu dé tich hop vao tat ca céac giai doan trong vong ddi mét
céng trinh tai Singapore: Thiét k&, Dau thau/Mua sam, Thi
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Hinh 2. Cac chirc nang chinh cua CORENET.

céng va Van hanh [2]. H& théng CORENET bat dau chip nhan
mo hinh BIM tir thang 10/2016.

Hé thong CORENET 2.0 la phién ban ti€ép theo cla
CORENET, dugc dua vao s dung tU ngay 22/8/2022 [3]
(tai dia chi https://www.corenet2-ess.gov.sg/document/#/
home). Mot s6 di€ém nang cdp dang chd y ctia CORENET 2.0
bao gom [4]:

- Cai thién giao dién ngudi dung;

- Tang tinh bdo mat va thuan tién cla qua trinh dang
nhap;

- H6 trg qua trinh ndp ho so qué don vi chuan bi du an;

- Nang cao céc tinh nang cla chuc nang tim kiém;

- Nang cao chat lugng hé so théng qua viéc tu dong xac
thuc théng tin dau vao trong cac biéu mau.

CORENET X la phién ban nang cap toan dién tiép theo clia
CORENET, sau cac phién ban CORENET va CORENET 2.0 dang
dugc trién khai hién nay. Dy an CORENET X dugc cong bd
vao thang 9/2021, véi Cuc Xay dung va Coéng trinh (BCA) va
Co quan Phét trién D6 thi Singapore (URA) déng vai trd dan
dat [5].

Néu nhu hé théng CORENET hién hanh 1a c6ng théng tin
dua trén nén tang internet dé cac té chiic va ca nhan c6 thé
truy cap, thi CORENET X dugc xay dung dua trén nén tang
dam may. & CORENET X, cac don vi chudn bi du an sé nop
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Hinh 3. CORENET X: Gian hang tich hop dién tir mét cira ddu tién trén thé gidi [6].

moét méd hinh BIM phéi hgp (coordinated BIM model) duy
nhat [én c6ng mot clia va cac co quan sé trich xuat cac dir
liéu can thiét t& mé hinh tich hgp dé€ phuc vu cdng tac thim
dinh va phé duyét [6].

Hai thay d&i quan trong cla CORENET X so vGi CORENET 2
la su thay ddi trong quy trinh phé duyét cac du an xay dung
céng trinh va viéc ndp hé so clia cac du an ap dung BIM theo
khuén dang IFC-SG (IFC - Industry Foundation Classes) [7].

Qua trinh chuyén ti€p cla cac du &n gilta hai hé théng
CORENET 2.0 va CORENET X clng da dugc Chinh phu
Singapore céng bé véi bén giai doan. Tu 18/12/2023,
CORENET X sé van hanh thir nghiém t&i thang 5/2024. Sau
do, ti thang 6/2024 téi hét thang 3/2025, hé théng méi sé
ti€p nhan cac ho so clia cac du an trén nguyén tac tu nguyén:
Cac du én mdai dugc khuyén khich ndp hé so qua CORENET X
dé lam quen vdi hé théng va quy trinh méi. T6i thang 4/2025,
cac du an xay dung méi sé bat budc phai nép ho so qua
CORENET X; sau d0, hé thong sé chinh thirc bat budc ap dung
cho tat ca cac du an trong nira dau nam 2026 [71.

3.HE THONG CORENET CHO CAC DU AN XAY DUNG
UNG DUNG BIM

Hé thong CORENET da bat dau chap nhan ho sa dé trinh
duéi dang moé hinh BIM tir thang 10/2016 cho bd mén kién
trdc va tur thang 10/2017 cho cac bo moén két cdu va MEP [8].
Mé hinh BIM ndp vao céng théng tin dién ti phai tuan tha
cac B tiéu chudn thuc hanh (Code of Practice) trong dé quy
dinh cac yéu cau chung va yéu cau cu thé déi véi tiing bo
mén, nhu kién trac, ha tang va két cau, cg, dién va nuéc. Toi

thai diém hién tai, hé théng chat nhan mé hinh BIM dugc tao
lap b&i cac phan mém ctia Autodesk Revit (kién truc, két cau,
MEP), ARCHICAD (kién truc, két cau, MEP) va Bentley (MEP).
Hé thoéng cung cap cac Template cho cac phién ban phan
mém khac nhau dé ddm bao su cap nhat vai thi trudng.

Viéc ap dung BIM la yéu cau bat budc tai Singapore déi
véi cac du an xay dung mdi hoac du an cai tao stia chla
(Addition and Alteration - A&A) c6 téng dién tich san tir 5.000
m2 tr& én [7]. Quy dinh nay da dugc ap dung trén hé théng
CORENET 2 va sé ti€ép tuc dugc duy tri trén CORENET X. H6 so
cUa cac du an xay dung mdi trén CORENET X sé can tuan thu
theo khuén dang IFC-SG, 1a mét tiéu chudn openBIM quéc té
va dugc quy dinh cu thé trong tiéu chudn 1SO 16739-1:2018.

Yéu cau chung ctia Bé tiéu chudn thuc hanh danh cho viéc
noép Mo hinh BIM dién ti bao gém 11 yéu cau téng quat ma
mot mo hinh BIM can dap tng, dé la: Yéu ciu vé san pham
(Deliverables), Cai dat mé hinh hién truong, Ty 1, Dat tén tép
tin, Bat tén gdc nhin (View Naming), Chu thich va kich thuéc,
Tiéu chudn vé mau, Cac goc nhin cudi dugc luu lai (Last saved
views), Trang bia, Trang tinh va Thong tin c6t 16i [9]. Ngoai ra,
moi template theo tirng bé mon sé co kém theo cac Huéng
dan (Template Guide) tuong (ing vdi tiing phién ban phan
mém.

Cac co quan quan ly khac nhau c6 thé c6 nhiing yéu cau
cu thé khac nhau d6i véi mé hinh BIM, dé phuc vu néi dung
tham dinh, quan ly ho phu trach. Ngoai trir bd mon Két cau
chi bao gém céc yéu cau cta Cuc Xay dung va Cong trinh
(BCA), hai bé6 mon Kién tric va MEP déu c6 nhing yéu cau
riéng [8]. B6 Tiéu chudn thuc hanh danh cho bé mén MEP
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bao gdm cac nhém yéu cau theo tiing co quan: Bé Céng trinh
va Xay dung, Cong ty Nang lugng CityGas, Co quan Phat trién
Thong tin truyén thong (IDA), Ca quan Moi trudng Qudc Gia
Singapore (NEA), Co quan Quan ly Nguén nudc (PUB) va Co
quan An toan chay né (FSSD) [10]. Khi CORENET X dugc dua
vao van hanh, méi co quan quan ly sé ty trich xuat dir liéu
can ¢6 ti mé hinh BIM da phéi hgp [6] d€ tién hanh xem xét,
danh gia.

4, MUC TIEU, CHUC NANG VA HOAT DONG CUA HE
THONG CORENET

Cac muc tiéu cu thé ma CORENET hudng t&i bao gom:

- Cung cap cac dich vu théng tin cho phép cac doanh
nghiép ddy nhanh qua trinh [én ké hoach va ra quyét dinh;

- Cung cap co s6 ha tang két néi Chinh pha va doanh
nghiép nhdm tao diéu kién thuan Igi cho qua trinh ndp, kiém
tra va phé duyét cac ban vé cong trinh dugi dang dién tu;

- Hinh thanh cac tiéu chudn dé cai thién giao ti€p chuyén
mon nghiép vu.

CORENET cung cap nén tang cho viéc ndp hé so cla cac
dy an xay dung t6i Cuc Xay dung va Cong trinh (BCA) hodc
mot trong 15 ca quan chinh phl khac [11] (xem danh sach &
https://corenet.gov.sg/general/about-us.aspx). Bay la mét bo
phén cung cap dich vu do, minh bach, mét clra, hoat déng
subt ngay dém phuc vu viéc ndp dién ti hd so du an. Cu thé,
cac chiic nang chinh ctia CORENET bao gém (Hinh 2):

- K&t ndi thuan tién gita ngudi dan/té chuc va co quan
quan ly nha nudc;

- La cdng théng tin mot clia dé€ cac chuyén gia du diéu
kién (Qualified Person - QP) nop ban vé dén cac co quan quan
ly nha nuéc ti moi nai, moi luc;

- Cung cap quyén truy cap mot clra cho cac chuyén gia
du diéu kién kiém tra trang théi hé so truc tuyén trong qua
trinh x{ ly;

- Cung cap bang tin mot clia dé€ cac co quan phé duyét
dang tai trang thai cla hé so gli truc tuyén sau khi tham
dinh, xét duyét.

CORENET ciing déng thdi la c6ng théng tin dang tai cac
van ban dién td, bao gém céac quy dinh, tiéu chuan lién quan
t&i linh vuc xay dung. VGi hé thdng nay, ngusi dan cé thé gui
cac ban vé va tai liéu dién ti t nha va van phong cda ho téi
16 co quan quén ly khac nhau va cé thé theo déi trang thai
gui tryc tuyén mot cach thuan tién. Hé théng xur ly cac ban vé
va tai liéu lién quan dé phuc vu viéc ban hanh cac quyét dinh
vé: Phé duyét quy hoach, Phé duyét mat bang cong trinh,
Phé duyét thiét ké két cau, Gidy phép sir dung céng trinh tam
thai, Gidy chiing nhan an toan chay né va Gidy ching nhan
hoan thanh tuan thu quy dinh phap luat.

Hé théng CORENET X dugc md rong tir CORENET véi viéc
chap nhan cac mé hinh BIM, tir d6 tao ra méi trudng hgp tac
cho cac bén. CORENET X thay d6i cach lam viéc truyén théng
khi cac chuyén gia da diéu kién phai lam viéc véi nhiéu co
quan riéng biét, c6 thé phai st dung cac phién ban hé sa khac
nhau, sang cach lam mdi véi mét cdng thong tin dién ti mot
clia, d€ cac chuyén gia cong tac chit ché nham hoan thién cac
san pham thiét ké va tao ra mdt mé hinh BIM phdi hop.
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Hinh 3 mé ta chuc nang ctia CORENET X nhu la mét gian
hang tich hgp dién td mot cra dau tién trén thé gidi.

5.L01iCH HE THONG CORENET MANG LAI

Mot sé lgi ich chinh hé théng CORENET mang lai dugc
nhan dang nhu sau:

- Giup qua trinh ndp ho so nhanh va thuan tién, c6 thé su
dung mét cdng théng tin dé nép hé so dién td tsi nhiéu co
quan khac nhau, theo déi dugc tinh trang ho so truc tuyén.
Thai gian xt ly hé so cling dugc rut ngan va khong yéu cau
in ho sa, tai liéu.

- Hé théng hé trg cac ca quan quan ly va don vi chuan bj
hé s trong viéc chuan bi, danh gia va phan tich hé sa truéc
va trong khi xét duyét.

- Tich hgp dugc cac gidi phap tu dong hda qua trinh phé
duyét hé s thiét ké cong trinh.

- La nguodn di liéu duy nhat va ding dan vé cac du an dau
tu xay dung.

Hé théng CORENET da gitp chuyén d&i tir quy trinh ndp
mat bang cong trinh va gidy phép xay dung vén tén nhiéu
thdi gian sang quy trinh méi cé tinh hiéu qud cao. Ngoai ra,
hé théng tra cltu thong tin clia cac du &n va cac tiéu chuén,
quy dinh hién hanh cling dugc cap nhatlién tuc, giup viéc tra
clru thong tin trd nén nhanh chéng va minh bach (Hinh 4).

K& tur khi ra mat, nganh cong nghiép xay dung da ghi
nhan 3,54 triéu lugt ndp hé s, véi trung binh 500 nghin
lugt méi ndm trong 3 nam gan nhat. Hé théng da ghi nhan
han 13 nghin tai khoan tdi thai diém hién tai. Theo udc tinh,
CORENET da giup tiét kiém dugc han 30 triéu d6 la Singapore
(hon 5.300 ty d6ng) tu viéc cdt gidm in dn va guii ho so ké tu
khi ra mat t&i nay [11].

Phién ban CORENET X dugc ky vong hé trg nganh céng
nghiép xay dung chuyén déi thong qua viéc thic day phdi
hop thiét k€ va lam viéc hgp tac, thac day viéc chuyén doi
s6 clia nganh, va hé trg cac sang kién va yéu cau bat budc
st dung cdng nghé s6 cho cac du an xay dung trong suét
vong dsi, thuc day thiét ké dinh hudng ché tao va Idp dung
(DfMA). D6i véi cac co quan quan ly nha nudc, hé théng gitp
gidm thiéu su tdc nghén théng tin, cac vong lap cdng viéc va
cac c6ng kiém soat. Hé théng gilp tang cudng su hop tac
va nang cao nang suat phu hgp véi nhu cau ngay cang tang,
cai thién kha nang truy cap va tap trung héa thoéng tin theo
dinh hudng mét nguén di liéu duy nhat va ding dan (single
source of truth) [6].

CORENET con déng gép chung vao qua trinh chuyén ddi
s0 tai quéc dao nay. Hé théng nay gép phan gilp Singapore
dugc x€p hang la nudc co toc do cap gidy phép xay dung
nhanh nhat thé gisi va dugc Ngan hang Thé giéi xép hang
la nén kinh té than thién véi doanh nghiép nhat trong 7 nam
lién tiép tir 2006 tGi 2012.

6. KET LUAN

Hé théng CORENET cda Singapore khéng chi a céng
théng tin mét clra don thuan dé ndp hé so du an phuc vu
tham dinh, phé duyét, cdp phép ma con nham tao diéu kién
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Hinh 4. Cdc dit liéu cé thé truy cdp trén Hé thong CORENET [2].

cho cac don vi chuén bi thuc hién du an phéi hop tét hon,
thuc ddy ap dung BIM théng qua hé théng Tiéu chuin thuc
hanh va cac huéng dan, tir dé tiét kiem dugc thai gian, chi phi
cling nhu dé dang cap nhat néu cé yéu cau. Viéc xay dung hé
théng céng théng tin mot clia da gilp Singapore dat dugc
nhiéu Igi ich thiét thuc, tir d6 tiép tuc ddy manh viéc ap dung
cdng nghé théng tin vao qua trinh quan ly. Kinh nghiém clia
Singapore c6 thé la bai hoc hitu ich cho cac quéc gia trong
khu vuc dang thuc hién qua trinh chuyén déi s trong cong
tac quan ly nha nudc déi vdi linh vuc xay dung, trong do6 cé
Viét Nam.
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> NGUYEN QUOC TOAN*, TRAN QUANG PUC*

Nganh Xay dung dang cé nhiing budc dét pha trong ting dung cong nghé mai su dung
VR/AR/MR dé tao ra nhiing thay dé&i toan dién vé cach thuc thi céng céng trinh cting

nhu hiéu qua, nang sudt cong viec.

1.TONG QUAN

Trong nhiing ndm gan day, su phat trién manh mé clia cong
nghé thong tin, Al (Artificial Intelligence - Al), loT (Internet of
Things - loT), cdng nghé thuc té do (Virtual Reality - VR)"... da
dan dén nhiing thay d6i c6 thé xem la mot cudc cach mang
trong nhiéu nganh nghé san xut cong nghiép, néng nghiép
cing nhu dich vu. Nganh Xay dung cling khdng nam ngoai xu
thé dé, dac biét trong bdi canh luc lugng lao déng trong nganh
Xay dung suy gidm & nhiéu quéc gia c6 dan sé gia dién hinh nhu
Nhat Ban. Bong thdi, nganh Xay dung cling la mét trong nhiing
nganh cé ty lé tai nan lao dong cao nhat, do dé, viéc dua vao
Ung dung nhiing giai phap thay thé cho stic lao dong truc ti€p
clia con ngudi trong mét sé hoan canh thi cong dac thu la vo
cling can thiét dé gidm thiéu nhiing thiét hai vé ngudi.

& mét khia canh khac, nganh Xay dung vén duoc biét dén
la mét nganh lao dong vat va, & nhiém va nguy hiém nhung
thu nhap lai khéng cao so vai nhiéu nganh nghé khac. Trong
nhirng ndm gan day s6 lugng sinh vién clia nganh tai céc
trudng dai hoc, cao dang dang gidam dang ké. Biéu nay dan
dén su thiéu hut luc lugng lao déng ctia nganh Xay dung trong
tuong lai gan, ngay ca d6i véi cac nudc dang phat trién chua
d6i mat vai su gia héa dan s6 nhu Viét Nam. Do dd, viéc dua
dén mot cai nhin mai vé nganh Xay dung la vo cling can thiét,
dac biét trong thai dai cong nghé 4.0, khi khoa hoc cong nghé
da va dang thay d6i manh mé dién mao cda rat nhiéu nganh
nghé.Viéc dp dung nhirng khoa hoc ky thuat méi, hién dai nhu
loT, Al hay VR/AR/MR sé gitip nganh xay dung thay déi ti “vat
v3, 6 nhiém, nguy hiém” sang “thu nhap, nghi nggi, hi vong”
dé c6 thé canh tranh véi cadc nganh nghé khac trong viéc thu
hat nguén nhan luc, déc biét la nhan luc chat luong cao.

2. BOI CANH CUA VIEC UNG DUNG KHCN TRONG
NGANH XAY DUNG

™ Khoa Kinh té va QLXD, Truong Dai hoc Xdy dung Ha Noi.
™ Vietnam construction society in Japan (VCJ).
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Gia hoa dan s6 13 van dé néi cdm ma nhiéu nudc phat trién
dang phai d8i mat, ma trudng hop dién hinh 1a Nhat Ban véi hon
30 triéu ngudi tU 65 tudi trd 1én. Téc d6 gia hoa nhanh chéng
khién Nhat Ban roi vao tinh trang thi€u hut lao dong nghiém
trong trong nhiéu nganh nghé, trong dé c6 nganh Xay dung.
Su thiéu hut luc lugng lao dong dat ra yéu cau vé viéc phai tang
nang sudt lao dong dé bu dép lai su thiéu hut nay.

Xay dung cling la mot trong nhiing nganh cé ty & s6 vu
tai nan lao dong cao nhat. Hinh 1 so sanh giira téng s6 ngudi
bi thuong va t&f vong do tai nan lao doéng trong nganh Xay
dung so vdi téng s6 vu trong tat ca cadc nganh nghé dugc
thong ké tir nam 1953 dén nam 2019. Trong giai doan théng
ké, téng s6 ngudi bi thuang va t vong do tai nan lao dong
trong nganh Xay dung luén chiém hon mét phan ba téng s6
vu. Day cling la mot nguyén nhan dan dén sé lugng ngudi lao
dong muén tham gia vao nganh Xay dung ngay cang giam.
Viéc ting dung KHCN dé& c6 thé thay thé stic lao déng truc
tiép cla con ngudi trong nhirng hoan canh lao déng nguy
hiém va khic nghiét nhu sir dung r6-bét hay thiét bi khong
ngudi lai la mot giai phap hang dau cho van dé nay.

Vé phuong dién thu nhap clia ngudi lao déng, thu nhap trong
nganh Xay dung con thap so véi nhiéu nganh khac. Cong viéc vat
vé, nguy hiém nhung thu nhap lai chua tuong xtng la nguyén
nhan hang dau dan dén su kém hap dan ctia Nganh déi véi ngudi
lao déng, dac biét la véi luong lao dong tré thai dai 4.0, khi ma
€6 rat nhiéu nhiing nganh nghé méi co tinh dét pha vé phong
cach lam viéc, moi trudng lam viéc va thu nhap. Do d6, viéc ting
dung khoa hoc c6ng nghé cao sé gitp tang nang suat lao dong,
déng thai tang thu nhap clia ngudi lao dong, cling nhu gidm thai
gian lao déng ngoai gid, giup ngudi lao dong cé thém thai gian
nghi ngai, phuc héi stic khoe. Mat khac, viéc dp dung khoa hoc
cong nghé cling giup thay déi cach nhin vé nganh Xay dung,
dua Nganh vugt ra khdi nhiing khai niém truyén théng nhu bé
tong, sat thép kho khan, ndng né dé dén véi mét nganh Xay dung
thong minh, hién dai va nhe nhang hon.
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Hinh 1. So sanh s6 nguoi thieong vong do tai nan lao déng
trong nganh Xdy dung véi tong sé thirong vong trong tdt cd
cdc nganh (Theo s6 liéu thong ké ciia Hiép hoi Phong chong
tai ngn lao dong nganh Xay dung Nhdt Ban).

3. MOT SO UNG DUNG MG1 NHAT CUA KHCN TRONG
NGANH XAY DUNG

3.1. Ung dung r6-bét trong viéc Iap dat cot thép

Trong xay dung, thi céng cét thép doi hoi nhiéu nhan luc
va thai gian, déng thai cling la cdng doan ma thudng xay ra 16i
thi cong vi day 1a cong viéc doi hdi su ti mi va can than. Viéc st
dung ro-b6t dé tu ddng hda cong doan nay sé gidi quyét dugc
tat ca nhing van dé néi trén. Hé théng RobotarasTM (ROBOT
Arm Rebar Assembly System) dugc phat trién va gigi thiéu bai
Cong ty Sumitomo Mitsui Construction Co., Ltd. la mét vi du.
Day la hé théng ty déng thuc hién viéc 1ap rap cot thép bang
viéc st dung “thiét gitr va dit c6t thép” (Hinh 2()) dé dat cét
thép vao vi tri thiét ké va “thiét bi budc thép” (Hinh 2(b)), hai thiét
bi nay dugc gan vao dau clia canh tay ré-bét. Hé théng nay lan
dau tién dugc ap dung cho cac két cau dudng st cé bo trithanh
tuong doi don gian va dugc san xuat hang loat tai cac nha may.

Véi viéc st dung hé théng nay, cdng viéc sap xép cac thanh
c6t thép va budc thép dugc thuc hién bang may, do do 16i cla
con ngudi ¢ thé dugc loai bé va cong viéc duge dam bao. Vé
tiét kiém suic lao dong, trong cong viéc lap rap cot thép clia
cac tam dudng ray, théng thudng, can khoang 20 cong nhan
va nang suat trung binh la 1,55 tdm/ngay/ngudi. Bang cach st

Hinh 2. H¢ thong tw dng lap ddt cot thép RobotarasT:
(ROBOT Arm Rebar Assembly System)

(a) Thiét bi gitk va ddt cot thép va b) Thiét b budc thép. (Hinh
anh dwoc tham khdo trong tai liéu giGi thiéu san pham cung
cap boi Cong ty Sumitomo Mitsui Construction Co., Ltd.).

dung hé théng nay, chi can 2 céng nhan lam viéc va nang suat
trung binh 1a 2,40 tdm/ngay/ngudi (Hinh 3). Nho do, tiét kiém
dugc khoang 50% stic lao dong va tiét kiem nhan cong so vai
viéc cong nhan lap rap c6t thép théng thudng. Thém vao do,
hé théng nay c6 thé tu dong cung cap, sdp x€p va lién két céc
thanh c6t thép chi bang cach nhan céng tac, nang cao nang
suat trong cong viéc lap rap thanh cot thép.

C6 thé thdy, phuong phép thi cong c6t thép st dung ro-bét
da mang lai lgi ich vé nhiéu mat so véi phuong phap truyén
théng. Tuy nhién, & thai diém hién tai, phuong phap nay méi
chi phu hgp véi viéc san xuat cac cau kién bé téng cot thép
duc san, c6 cau tao c6t thép khéng qua phc tap va dugc san
xuat hang loat trong nha may.

3.2. Ung dung ctia cdng nghé thuc t€ hén hgp va kinh
HoloLens

Trong nhirng nam gan day, cdng nghé thuc té€ do (VR), thuc
té tang cudng (AR), va thuc té hoén hop (MR) da thuc su tao ra
nhiing thay d6i manh mé trong rat nhiéu nganh nghé, néi bat
nhat la trong nén céng nghiép giai tri, phim, trd choi dién tu,
ban l&... Tuy c6 phan mudn hon so vé6i nhitng nganh khac trong
viéc ting dung VR/AR/MR, nhung nganh Xay dung dang dan c6
nhing budc dot pha véi nhitng cong nghé méi st dung VR/AR/
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Hinh 3. So sanh vé nang sudt lao dong giita phwong phadp ldp
dat cot thép truyén thong va sir dung hé thong RobotarasTM
(Hinh anh dwoc tham khdo trong tai lidu giGi thiéu san pham
cung cdp boi Cong ty Sumitomo Mitsui Construction Co., Ltd).

kinh HoloLens trong thi cong cot thép.

a) M6 hinh bé tri cét thép 3D va b) Mé hinh bé tri cot thép
3D dwoc dia ra ngodi thuc té nho sir dung céng nghé MR va
kinh HoloLens. (Hinh anh tham khao ti tai li¢u gioi thiéu san
phdm ciia Cong ty Informatix Inc.).

: R T
Hinh 4. Cong nghé MR giup dwa mo hinh 3D cua cong
trinh ra ngoai thuc té. (https://ken-it.world/success/2019/11/
kuzuryu-river-bridge.html)

Hinh 7. Chia sé hinh dnh kiém
tra thuec 16 tai hién truong nhin
qua kinh HoloLens voi mgt bén
khong co mdt tai cong trueong
thi cong thong qua két ndi
Internet (Hinh anh tham khao
tir tai liéu gicGi thiéu san pham
cua Cong ty Informatix Inc.).

kinh Hololens dé kiém tra do
chinh xdc ciia viée dit cét
thép (Hinh anh tham khao tir
tai liéu gidi thiéu san pham
cua Cong ty Informatix Inc.).

MR, tao ra nhiing thay déi toan dién vé cach thic thi cong cling
nhu hiéu qua, nang suat cong viéc. Trong phan nay, mét s6 vidu
vé viéc Uing dung két hgp cdng nghé VR/AR/MR véi cong cu la
kinh HoloLens (mét sdn pham clia Microsoft) trong nganh Xay
dung @& lam r han viéc ting dung cong nghé da thuc su thay
d6i nganh Xay dung nhu thé nao.

Mot vi du vé iing dung cltia cdng nghé thuc t& hén hop (MR)
trong nganh Xay dung la GyroEye Holo, mét Ung dung dugc
phét trién va gidi thiéu bai cong ty Informatix Inc.

a) Bua mé hinh 3D cda céng trinh ti BIM/CIM ra ngoai thuc té

Cong nghé thuc t& hén hap (MR) c6 thé gilp dua nhiitng md
hinh BIM/CIM 3D cla cong trinh tU mdy tinh ra thyc dia & ty Ié
thuc véi dé xac thuc va truc quan rat cao (Hinh 4).

Cong cu nay giup ich rat nhiéu trong cac hoat dong nhu
lap du &n, thiét ké so bo, giai doan chudn bi mat bang thi
cong cho téi kiém tra vi tri cong trinh sau khi da thi cong.
Mat khac, cung véi cac théng tin dugc tich hgp trong mo
hinh BIM/CIM, viéc kiém tra gidm sat qua trinh thi céng cling
sé truc quan, nhanh chéng va dé nam bt thong tin hon rat
nhiéu so vai viéc chi st dung ban veé gidy.

b) Ung dung céng nghé thuc té hén hop va kinh HoloLens
trong thi céng cét thép

Viéc stt dung két hgp gilta cong nghé thuc t& hdn hgp MR va
kinh HoloLens gitp chung ta c6 thé dua mé hinh bé tri cét thép
tu BIM/CIM (Hinh 5(@)) ra thuc t€ (Hinh 5(b)), phuc vu cho viéc thi
cdng cot thép.

Bang viéc c6 thé viia nhin theo mé hinh bé tri c6t thép 3D
ngay trong thuc té cong trudng thi cdng, ky su va cong nhan
6 thé dé dang xac dinh vi tri b tri cac thanh thép trong luc
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dat thép, cing nhu déi chiéu vi tri dat thép sau khi thi cong
VvGi vi tri thiét ké trong giai doan kiém tra giam sat. So vdi viéc
phai téi tiing vi tri va dung thudc do dac, kiém tra theo cach
truyén thong thi day thuc su la mét budc ngodt trong cong
nghé thi cong xay dung. Cong nghé nay gilp cho viéc thi
cdng cot thép trén cong trudng tén it cdng stic, nhe nhang
va cling ¢6 phan thu vi han (Hinh 6).

M3t khac, cac hinh dnh kiém tra thuc té tai hién trudng
nhin qua kinh HoloLens c6 thé dugc chia sé theo thoi gian
thuc v6i mét thiét bi khac thong qua két néi Internet (Hinh 7).
Nhu vay, ky su giam sat thi thong, tham tra hodc chl dau tu
hoan toan c6 thé theo d6i va nam bét thong tin vé giai doan
thi cong c6t thép theo thai gian thuc du khéng truc tiép ¢
mat tai cong truong thi cong.

¢) Ung dung céng nghé thuc t& hén hop va kinh HoloLens trong
viéc kiém tra kich thuéc vdn khuén

Trudc khi d6 bé tong, viéc kiém tra bé tri c6t thép va do dac
cac kich thudc ca van khuén la can thiét. T trudc dén nay, dé
thuc hién viéc nay, thong thudng sé can hai ngudi cling lam
viéc, dung thudc day hodc thudc ty 1€ do kich thudc van khuon,
ghi két qua vao phiéu hién trudng va sau d6 tao bién ban bao
céo kiém tra chdt lugng van khuén khi tré vé van phong. Tuy
nhién, trong nhiing tinh huéng nhu van khuén & nhiing noi cao
hodc nhiing noi khong chéc chan, hoac khi kich thudc can do
clia van khudn dai va c6 kha nang thudc day sé bi vong & gilia,
phai can thém ngudi hé trg. Véi cach lam truyén thong nay doi
hoi kha nhiéu thdi gian va cong stic. Mot trong nhing ting dung
c6ng nghé dé gitp ddy nhanh qua trinh kiém tra kich thudc van
khuén d6 la viéc su dung két hop phan mém GyroEye Holo két
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Hinh 8. Ung dung ciia GyroEye Holo va thiét bi MR
HoloLens trong viéc do kich thuoc van khuon.

a) Dir ligu CIM cua van khuon dwoc duwa lén két cau thue, ky

sw thuee hién viée do kich thuée bang cdc thao téc di chuyén tay
trong méi trieong thuee té hon hop va b) Kich thuée dwge do hién
thi trong méi trueong thue té hon hop. (Hinh anh tham khdao tir
tai liu gidi thiéu san pham ciia Cong ty Informatix Inc.).

Hinh 9. Cac kich thuoc da do  Hinh 10. M6 hinh 3D cua
dwroc tw dong xudt ra dudi thiét bi duoc dua vao thuc té
dang m¢t ban bao cdo o mot  nho cong nghé MR

thiét bi khdc dwoc két néi qua  (Hinh anh tham khdo tir tai
Internet (Hinh anh tham khao liéu gidi thiéu san pham

1k tai liéu gidi thiéu san pham cia Cong ty Visual Live 3D
cua Cong ty Informatix Inc.). LLC).

Hinh 12. Ung dung ciia céng
nghé thuec té hon hop va kinh
HoloLens trong viéc danh ddu
vi tri thiét bi khi lap dat

(Hinh anh tham khao tir
Bentley Systems, Incorporated)

Hinh 11. Ung dung ciia
cong nghé thuc té hon hop
trong viéc kiém tra, danh
gid chat lwong ldp dat
thiét bi (Hinh anh tham
khao tur tai liéu gioi thiéu
san phdam ciia Cong ty
Visual Live 3D LLC).

Hinh 13. Ung dung két hop giita
MR, GIS, va BIM gitip hién thi dé chup danh cot thép sau
vi tri mang luGi cac dwong ong  khi thi cong. (https://ken-
theo thoi gian thuc, ¢ khong gian it.world/success/2019/11/
thwe (Hinh anh tham khdo tw kuzuryu-river-bridge.
vGlIS Inc.). html)

Hinh 4. Drone dwoc dung

hagp véi thiét bi MR HoloLens. Trong phuang phép nay, di liéu
CIM ctia van khuon dugc dat chinh xac trén két cdu thuc ngoai
hién truong (Hinh 8(a)). Sau d6, ky su st dung kinh HoloLens va
6 thé do kich thudc gilia cac diém tuy y chi bing cac cit dong
ngoén tay nhu "cham nhe" (“air tap”-hanh dong dat ngon tay cai
va ngon tréd lai véi nhau) (Hinh 8(b)). Khdng nhiing thé, két qua
do dugc tu dong xudt ra dudi dang bién ban kiém tra tai mot
thiét bi di kém dugc két n6i qua Internet (Hinh 9). Diéu nay thuc
hién dugc nhg su t6i uu trong viéc dat cac dit liéu CIM c6 do
chinh xac cao vao két cau thuc.

Trén thuc té, HoloLens dugc st dung dé do kich thudc bén
trong cda vén khuén trudc khi bo tri cot thép va kich thudc
ting phan clia mat cit ngang cta ddm cau sau khi dé bé
téng. Thong thudng, cong viéc do dugc thuc hién bai nhiéu
céng nhan, nhung lan nay chi dugc do bai moét ky thuat vién
deo HoloLens. Phuong phap nay dac biét phu hgp véi nhiing
van khuén dugc bé tri & vi cao, nai ¢ thé nguy hiém cho
cédng nhan néu can phai leo tréo.

d) Ung dung céng nghé thuc t€ hén hop va kinh HoloLens
trong viéc hé tro ldp ddt thiét bj

Mét ting dung néi bat khac ctia cdng nghé thuc té hén
hop (MR) két hgp véi kinh HoloLens d6 la trong viéc kiém
tra sy tuong thich clia cac vi tri 16 chd, bé mong... so véi vi tri
thiét bi tai hién truong trudc khi lap dat (Hinh 10).

Phuaong phap nay ciing gitp ky su, cong nhan co ci nhin

truc quan hon vé t8ng thé cong trinh khi I3p thiét bi, giup
ho dé dang hinh dung vi tri ctia tiing thiét bi trong qua trinh
lap dat. Day cling la mot ing dung rat hiéu qua trong viéc
tiét kiém thdi gian va cong suic khi kiém tra, so sanh vi tri
cUa cac thiét bi sau khi lap dat vai vi tri dugc thiét ké (Install
Verification - QA/QC) (Hinh 11).

e) Ung dung céng nghé thuc t€ hén hop va kinh HoloLens
trong viéc ddnh ddu vi tri cdu kién hodc thiét bi

Mot iing dung khac clia cdng nghé thuc t€ hén hgp (MR)
dd 1a ho trg trong viéc danh dau vi tri cau kién nhing vi tri
coc trong thi cdng mong, hay vi tri dudng 6ng, thiét bi khi lap
dat, vv. (Hinh 12). Phuong phép nay giup tiét kiém dugc rat
nhiéu nhan luc va thai gian vi khdng can phai dung cac thiét
bi dinh vi va do dac truc tiép.

Ngoai ra, bang viéc két hgp gilra cdbng nghé MR, GIS, va
BIM, ching ta con ¢é thé dinh vi dugc vi tri cia cac thiét bi ha
tang nhu hé ga, hop ky thuat, dudng 6ng, v.v. dugc chén dudi
Idbng dat, trong mét khéng gian rong (Hinh 13). Ung dung nay
dac biét hiéu qua trong viéc bao tri, slta chita cac hé théng
thiét bi ha tang dugc chon ngam dudgi long dat.

3.3. Ung dung ctia Al trong viéc kiém tra cét thép sau
khi thi cong

Nh{ng ndm gan day, cdng nghé tri tué nhan tao (Al) da dugc
Uing dung rdng rai trong nhiéu nganh nghé ti gido duc, y hoc,
cho dén san xuat cong nghiép, dich vu. Déi véi nganh Xay dung,
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Hinh 15. Phan mém ti dong phin
tich dwong kinh va khoang cach dat
thép sau dé tw dong xudt két qua
duwoi dang file Excel. (https://ken-it.
world/success/2019/11/kuzuryu-
river-bridge.html)

tuy muodn han cac nganh nghé khéac, nhung nhiing gan day
mot s6 Ung dung clia Al da dugc phat trién va gidi thiéu.

Véi mét s6 lugng 16n cac thanh c6t thép dugc bé tri day
d3c trén dién tich rong, sé la mot nhiém vu kho khan dé kiém
tra tat ca cac thanh c6t thép vé duding kinh, khodng cach, s
lugng khi kiém tra tai cong trudng. Cong nghé st dung may
bay khéng ngudi lai (drone) da dugc st dung dé tiét kiém suic
lao d6ng va rat ngan thai gian lam viéc. Hang loat buc anh
cla cbt thép sau khi dugc thi cdng dugc chup bang drone tir
trén cao (Hinh 14).

D( liéu &nh nay dugc dung dé€ 1ap mé hinh 3D bang
iWitnessPRO (phan mém dugc phat trién bai ITT), va dudng
kinh cac thanh c6t thép va khodng cach sdp xép cac thanh
dugc do tu déng bang PhotoCalc (cling dugc phat trién bai
ITT). K& qua phan tich dudng kinh va khodng cach dat c6t
thép dugc trich xuat tu déng dudi dang file Excel (Hinh 15).
Sau d6, cdng nghé Al (machine learning) dugc ap dung dé tu
déng danh gia viéc b6 tri cot thép la dat hay khong dat va thé
hién két qua danh gia trén mo hinh BIM/CIM. Phuang phap
nay da gidp gidm dang k& nhan céng va thdi gian can thiét
cho viéc kiém tra c6t thép sau khi thi cong. Mat khac, do st
dung drone va phan mém phan tich trén may tinh nén viéc
kiém tra vi tri c6t thép co thé dugc thuc hién thodi mai trong
mot van phong ¢ may lanh trong mua hé néng buc, diéu
nay cé thé gép phan cai thién nang suat.

3.4. Ung dung ctia internet két ngi van vat (loT)

Véi viéc dua 5G vao st dung, da cho phép viéc két néi va
diéu khién cac thiét bi tir xa dugc 4p dung trong nhiéu céng
viéc. Viéc két néi va diéu khién tir xa cling da budc dau dugc ap
dung trong nganh Xay dung. Thang 12/2018, 3 tap doan KDDI,
NEC va Obayashi clia Nhat Ban da thi diém thanh cong mé hinh
diéu khién tir xa thiét bi thi cong st dung hé théng théng tin di
déng thé hé 5G (Hinh 16).

Vao thdi diém xay ra thdm hoa nhu sat 1§ dat bai dong
dat, l0 quét, mua I6n... viéc can phai nhanh chong phuc hoi
co s6 ha tang nhu dudng giao théng, cau céng la vo cling cap
thiét. Nhirng khu vuc nay ludn tiém an rat nhiéu rdi ro, nguy
hiém clia nhitng thdm hoa thit cap (do nén dat bi mat én
dinh nén sat 18 c6 thé con tiép tuc xay ra). Viéc dua con ngudi
vao nhiing khu vuc nay dé truc tiép thi cdng phuc hoi sat 1&
1a vé cling nguy hiém. Do dé, cac hé théng diéu khién tur xa

24| XAYDUNG 10.2023 | ISSN 2734-9888

cho may méc xay dung dugc xem xét st dung dé€ dam bao an
toan. Tuy nhién, cac hé théng diéu khién ti xa si dung Wi-Fi
hién nay c6 d tré thdi gian giia viéc diéu khién may maéc xay
dung t xa va truyén hinh anh, diéu nay gay rat nhiéu khé
khan cho ngudi nguai van hanh va gidm hiéu qua cong viéc.
Th{ nghiém thuc dia nay da dp dung cac tinh nang chinh
clia 5G, chdng han nhutéc dé truyén cao, dung lugng cao va dé
tré thap, dé diéu khién tir xa 2 may xay dung khac nhau, 1 may
xUc 1at va 1 xe chd, va ti€n hanh van chuyén cat thanh cong.
Téng cbng 8 camera da dugc I3p dat trén 2 may xay dung dé
truyén hinh anh va dit liéu am thanh theo thai gian thuc bang
céach st dung 5G. Thit nghiém da chiing minh rang diéu khién
turxa c6 thé dugc thuc hién tuong ducng vdi cac hoat ddng tai
hién trudng. Hon nita, xem xét trudng hop khéng thé strdung
dudng truyén cap quang vao thdi diém xay ra tham hoa, cac
tram phat 5G dung truc tiép tai hién trudng c6 thé két néi véi
phong diéu khién ti xa dat cach dé khodng 750 m théng qua
mang dau vao khong day (wireless entrance network). Ngoai
ra, mot tram phét 5G dat trong xe da duogc sit dung dé xay
dung mét phong diéu khién tir xa di ddng. Diéu nay chiing té
mot moéi trudng diéu khién tir xa c6 thé dugce xay dung ngay
1ap tuc tai cac khu vuc bi anh hudng béi tham hoa va sau dé
céc cdng viéc phuc héi ¢ thé dugc tién hanh nhanh chéng
va an toan. Trong khi d6, hé théng diéu khién bang giong néi
tuong tac lan dau tién dugc gidi thiéu trong linh vuc xay dung
ICT & Nhat Ban va may moc xay dung st dung hé théng 5G da
dugc van hanh thanh cong tir xa chi bang hé théng diéu khién
bang giong ndi. Thir nghiém nay khdng dinh rang hé théng
cho phép 1 ngudi van hanh c6 thé van hanh déng thai 2 may
xay dung, di€u nay gitip bu dap cho viéc thi€u cdng nhan xay
dung lanh nghé va gop phan nang cao hiéu qua cong viéc.

4.PHUONG HUGNG UNG DUNG CONG NGHE CAO VAO
NGANH XAY DUNG G VIET NAM

Dé& c6 thé dua nhiing ting dung KHCN mdi vao nganh Xay
dung, bén canh viéc s& hitu nhiing cdng nghé va thiét bi hién
dai phuc vu truc tiép cho cac du an, viéc ddm béo c6 thé cung
cap mdt “méi trudng” tuang thich véi nhiing cong nghé hién
dai nay sé déng vai trd then chot. Mot s diém can luu y dé ¢
thé xay dung mot “méi trudng” phu hop giup thuc day viéc
Ung dung khoa hoc ky thuat cao trong nganh Xay dung dé la:
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Tranumil contral signals
from the remote controd room
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Hinh 16. Cdc thiét b thi cong trén
cong truong dwoc diéu khién tir
xa thong qua mang 5G. (https://
www.nec.com/en/press/201901/
global 20190128 01.html)

Théng nhat, déng bd hoa t6i da: PE c6 thé iing dung
nhiing thiét bi tu dong hda nhu robot, loT, su théng nhat,
déng bo l1a mot yéu t6 quyét dinh. Do vay, can téi da suthong
nhat va dong bo trong tat ca cac giai doan thi cong.

Tiéu chudn héa & cap d6 qudc gia, qudc té: Trong viéc
tng dung nhing ky thuat va thiét bi may maéc hién dai, viéc
chia s&, xuat nhap khiu cédng nghé, thiét bi gilta cadc quéc
gia la rat phé bién. Mat khac, trong thé gidi hién nay, viéc
cac cong ty xay dung & nhiéu nudc cing tham gia thiét ké,
thi cdng mot cong trinh cling thudng xuyén dién ra. Do do,
dé tao diéu kién thuan lgi nhat cho viéc trao d6i va hap tac
qudc té, tieu chudn héa trong xay dung & cap do qudc té Ia
can thiét. T6 chic quéc té Building SMART Ia moét vi du cho
nhirng né luc thic ddy qua trinh chuyén déi ky thuat sé cda
nganh Xay dung, va mang dén su cai tién bang céach tao ra
va &p dung cac giadi phap, tiéu chuin qudc té ma cho viéc
xay dung cac cong trinh dan dung cing nhu co s& ha tang.
Dac biét, su théng nhét trong cac tiéu chuan, quy chuén, quy
cach san pham trong cling mét quéc gia con can thiét hon
nita. Vi du, su tuong thich giira cdc phan mém, cac san pham
két néi thiét bi cdng nghé...

BIM/CIM: Mot trong nhitng budc dau tién trong qua trinh
nang cao hiéu qua san xuat trong nganh Xay dung ciing nhu
gidm thiéu nhiing 16i trong qua trinh thiét ké, thi cdng dé
la xdy dung mo hinh BIM/CIM. Bay la budc nén mong cho
ung dung clia nhiéu cong nghé nhu thuc té o, thuc té tang
cudng, thuc té hén hop. Viéc dua BIM/CIM trd nén phé bién
va bat budc trong thiét ké, thi cdng va quan ly van hanh, bao
tri dang tré thanh xu huéng & nhiéu quéc gia.

D3i mdi tu duy, nang cao trinh dé clia nang luc lao dong
trong nganh Xay dung: V&i nhiing Ung dung ctia KHCN, gi&
day, nguai ky su xay dung khéng chi don thuan lam viéc vai
nhing vat liéu, thiét bi thi cong truyén théng. Viéc ap dung
cac cong nghé nhu VR/AR/MR, loT, Al, hay kinh HoloLens da
giup ngudi lao ddng cai thién dang ké nang suat va diéu kién
lam viéc. Tuy nhién, nhitng Ung dung cong nghé nay cling
thay déi toan dién cach thuc lam viéc, doi héi ngudi lao déng
phai ¢ su hiéu biét vé KHCN, tham chi, can dén nhiing kién
thiic vé cong nghé théng tin, 1ap trinh, mé hinh hoa... Do
dé, nhiing ky su, cdng nhan lam viéc trong nganh Xay dung
cling can thay dé&i tu duy, trau déi thém ky nang va kién thuc

vé nhiting cong nghé, ky thuat maéi dé cé thé theo kip véi su
phat trién nay.

5.LOIKET

Qua cac vi du vé nhitng (ing dung clia KHCN trong nganh
Xay dung dugc gidi thiéu trong bai viét, chiing ta cé thé thay,
cach mang cdng nghiép 4.0 da thay déi manh mé dién mao
cta nhiéu nganh nghé, trong d6 c6 nganh Xay dung. Nhiing
tng dung KHCN nay khéng nhiing gilip nang cao nang suat
lao d6ng, cai thién diéu kién lam viéc ciia ngudi lao dong, ma
con thay déi toan dién phuong phap thi cong, thay déi hinh
anh nganh Xay dung tu “vat va, & nhiém, nguy hiém” sang
“thu nhap, nghi ngai, hy vong”. Viéc s& dung nhiing thiét bi
ky thuat cao trong nganh Xay dung nhu ré-bét, drone, kinh
HoloLens... ciing giip nganh Xay dung tr& nén tha vi hon. §
mot khia canh khac, tat ca nhiing yéu t6 nay cling gilp tang
thém su hdp dan ctia Nganh trong cudéc dua thu hat ngugi
lao ddng gitia béi canh luc lugng lao ddng dang cé xu huéng
gidm dan. Mat khac, chling ta cing cé thé thay rang, gi day
ranh gigi gilta nganh Xay dung va nhiing nganh nghé khac
nhu cdng nghé théng tin dang dan bi pha v&. Trong nén
c6ng nghiép 4.0, mét ky su xay dung hoan toan cé thé déng
thai la moét ky su cdng nghé théng tin. Vi thé, ngudi lao dong
trong nganh Xay dung cling can thay déi tu duy, trau déi ky
nang, kién thic dé bat kip vai su phat trién va déi méi nay.

@ (la mot moi truwong 3D mé phdng, cho phép nguoi ditng kham pha
va tirong tdc voi moi truong do xung quanh theo cach gan dung voi
thiee t6. M6i treong nay dwgce cam nhdn bang cdc gide quan cua
nguoi dung, théng qua cdc thiét bi nhie mil, tai nghe, kinh thyc té
do), thiec té tang cuong (Augmented Reality - AR) (la s két ho’p gitta
nhitng ngi dung do va thé gici thdt thong qua camera ciia thiét bi di
dong nhu dién thoqi, may tlnh bang. Hiéu mét cdch khdc, cong nghé
AR 6 b6 sung nhitng yéu té do vao méi trieong thit dé ting cu"ong
sw trdi nghiém va twong tdc ciia nguwdoi dimg. Ho ¢6 thé vira nhin thdy
khéng gian thiee xung quanh, ho vira thdy dwoc nhitng hinh anh, néi
dung Go va dé dang thao tdc véi chung nhi cham, bdt...), thuc té hon
hop (szed Reality - MR) (1d sw két hop ciia cdc thé glm thuce va do
dé san xudt méi tm'o'ng méi va cac hinh dung, noi cac doi twong vit
Iy va ky thudt s6 cing ton tai, va tirong tdc trong thoi gian thirc).
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Cac chién lugc thuc hién cong trinh LEED
xay dung mdi tai Viet Nam

> TS.KTS PHAM DUY HOANG*

Bai viét trinh bay két qua phan tich dd lieu tu cac du an da nhan dugc chung chi LEED
trudc day, tu do dua ra hudng dan trong viéc danh gia sa bo va lua chon cac tiéu chi
LEED dugc dua ra tu két qua phan tich cac sé lieu nay.

1. DAT VAN DE

LEED la hé théng danh gid cong trinh xanh (CTX) Ién
nhat trén thé gidi va ngay cang phé bién & thi trudng Viét
Nam. Tuy nhién, do phan I&n cac ch dau tu va ca doi du an
thiéu cac kién thirc, kinh nghiém LEED dé c6 thé Iua chon
cac chién lugc xanh phu hgp, khién cho cac khoan dau tu
xanh du an thiéu hiéu qua.

LEED (Leadership in Energy and Environmental Design)
la mot hé théng chiing nhan CTX phd bién nhat thé gidi,
dugc phat trién Hoi déng CTX Hoa Ky (USGBC). Hé théng
danh gid LEED bao gém céc tiéu chudn danh gia vé muc
do than thién véi méi trudng va suic khé ngudi dung xuyén
sudt qua trinh thiét ké, xay dung, van hanh va bao tri cac
cong trinh.

LEED hodc céc hé théng tiéu chuin xanh khac la yéu t6
quan trong trong bao cdo ESG (xem thém vé ESG tai day);
bang cach hé trg cac toa nha dugc chiing nhan, cac cong ty
c6 thé tiét kiém tién, nang cao hiéu qua, gidm luong khi thai
carbon va tao ra nhitng noi trong lanh hon cho nguci dan.
Cac cong trinh LEED rat quan trong trong viéc giai quyét
BDKH va dap ung cac muc tiéu clia ESG, nang cao kha nang
phuc héi va hé trg cac cong déng binh déng haon.

Linh vuc CTX bat dau dugc cha y ¢ Viét Nam vao khoang
nam 2010, mudn hon so véi cac quéc gia khac trong khu
vuc BPong Nam A nhu Thaéi Lan, Singapore. Nhitng ndm

™ ARDOR Green duyhoang@ardorgreen.com
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2012-2018 la thai gian phét trién manh mé cta du én LEED
@ thi trudng xay dung nudc ta vai nhiéu CTX dugc xdy mai
va mé rdng.

Mac du ty Ié cac du an dat chiing nhan LEED tai Viét Nam
da va dang gia tang manh mé&, nhung van chiém ty 1&é nho
5o véi s6 lugng cong trinh dugc dau tu va xdy dung hang
nam va phan tan khong déng déu gitia cac phan khuc thi
trudng. Ngoai viéc thyc hién cac giai doan nhu cac du an
théng thudng, du an LEED doi héi cha dau tu va déi du an
phai thuc hién thém nhiéu céng doan ngay tu khi bat dau
du an d@é dinh hudng va chirng minh su tuan thu, can cé
kién thic chuyén moén hodc sy hé trg ti LEED AP dé thuc
hién.

Do d6, s6 lugng du &n va loai du an nhan dugc chiing chi
LEED con han ché. Hon niia, viéc thuc hién cac yéu cau dé
dat chiing chi LEED c6 thé lam gia tang cac rui ro vé chi phi
clng nhu tién d6 cta du an. Cac doi du an tai Viét Nam nhin
chung van con thiéu kinh nghiém déi véi viéc thuc hién cac
yéu cau cla ching chi LEED. Vi vay, viéc cung cap théng tin
va hudng dan nham giam bét rui ro, khuyén khich thuc hién
cac CTX la can thiét & thai diém hién tai.

2. CAC CHIEN LUGC XANH TRONG DU AN THEO
PUGI CHUNG CHIi LEED/SO LUGC VE HE THONG PANH
GIA LEED

Cac du &n theo dudi chiing chi LEED phai dap ting tat ca
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cac diéu kién tién quyét va dat dugc diém theo hang muc
dugc quy dinh trong méi tin chi. Cu thé, diéu kién tién quyét
la céc yéu cau téi thi€u ma du an phai dat dugc va khong
dugc thudng diém; tin chi cho phép d6i du an Iua chon thuc
hién hodc khéng va thudng diém theo tiing cdp dé ma du
an ching minh su tuan thi. Diém dat dugc cang cao cho
thay céng trinh cang than thién véi méi trudng va suc khoé
ngudi dung hon. LEED v4 danh gia cac du an theo thang do
4 c4p bao gém:

- Certified: 40 - 49 diém

- Silver: 50 - 59 diém

- Gold: 60 - 79 diém

- Platinum: > 80 diém

LEED c6 5 hé théng danh gia khac nhau cho ting loai du
an bao gém: LEED BD+C, LEED ID+C, LEED O+M, LEED ND
va LEED Homes. Trong d6, LEED BD+C phd bién nhat tai thi
trudng xay dung Viét Nam, bao gém cac danh muc tin chi
co ban sau:

- Location and Transportation: Khuyén khich cac du &n
phat trién tai cac vi tri thuan tién cho ngudi dung va it tac
dong dén moi trudng.

- Sustainable Sites: Khuyén khich cac du an phat trién va
duy tri cdc khu vuc ngoai cdnh than thién ngudi dung véi
maoi trudng.

- Water Efficiency: Khuyén khich viéc sit dung nudc tiét
kiém, tai ché va tan dung nguén nudc phu.

- Energy and Atmosphere: Khuyén khich viéc st dung
nang lugng hiéu qua, cadc ngudn nang luong sach.

- Materials and Resources: Khuyén khich viéc giam phat
thai do hoat déng xdy dung. st dung cac vat liéu than thién
vGi moi truong, khéng gay anh hudng dén siic khoe.

- Indoor Environmental Quality: Tap trung vé chat lugng
khong khi, tién nghi nhiét, cdnh quan va am hoc céng trinh.

- Innovation in Design and Regional Priority: La muc
diém thudng thém & LEED v4, cong nhan cac du an vé cac
tinh nang sdng tao cla toa nha va cac cong trinh & cac vung
uu tién.

3. CHIEN LUGC LUA CHON CAC TiN CHi LEED TAI
CACDU AN G VIET NAM GIAI DPOAN TU 2010-2022

Nhu da dé cap, ching nhan CTX LEED xuat hién tai thi
trudng xay dung Viét Nam vao ndm 2010 va nhin chung sé
lugng du &n c6 xu huéng tang (Hinh 2). Diém trung binh
clia cac du an & giai doan 2010-2013 tang va dot ngo6t giam
vao nam 2014, Su bién déng nay dugc cho la LEED v4 bat
budc ap dung thay cho LEED 2009 d6i vSi moi du an vao
nam 2014, dan dén viéc cac doi du an chua thich nghi véi
phién ban mai ctia hé théng danh gia va giam hiéu qua thuc
hién.

Dén nay, USGBC da ban hanh LEED v4.1 v8i mot s6 thay
déi va bé sung trong yéu cau nhung khong bat budc s
dung thay thé LEED v4. Diém s8 clia cac du an tiép tuc bién
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Hinh I: Mét sé dw an LEED & Viét Nam.

S8 lugng dy an va diém trung binh dat duoc
qua cdc ndm

22
21

2010 2011

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

50 dy dn s Difm thutmg

Hinh 2: Phé diém ciia dy dn LEED qua cdc nam.

1

Hinh 3: Ty I¢ loai céng trinh cua cac dy an LEED.

dong trong khoang tir 50 dén 70 va s6 luong du an tang &
cac nam tiép theo. Nhin chung cac yéu cau ctia LEED v4 khé
hon so vai cac phién ban trudc va can c6 thai gian dé thich
nghi vdi su thay déi nay.

Hinh 3 cho biéu dién ty lé cac loai cong trinh da dat ching
chi LEED & nudc ta. Trong do, cong trinh cong nghiép va van
phong chiém dén 58%, 30% trong khi cac loai cong trinh
khac nhu trudng hoc, phong thi nghiém chi chiém 1%. Diéu
nay thé hién ré su tdc dong ctia EGS dén chinh sach phat trién
cta cac doanh nghiép trong viéc phat trién BDS cda ho.

Cap ching nhan muc tiéu clia cac du an & Viét Nam chu
yéu la Gold (56%) va Silver (26%) (Hinh 4). Cac cap chiing
nhan nay mang lai hiéu qua kinh té cho cac du an va co tinh
kha thi cao han cap Platinum.

Nghién cltu nay phan tich diém dat dugc trung binh
& méi tin chi cda cac du an nham chi ra céac tin chi duoc
thuc hién nhiéu va mang tinh kha thi cao d6i vai thuc tién
nganh céng nghiép xay dung Viét Nam. Két qua phan
tich c6 y nghia hon d6i véi nhém dy an LEED BD+C: New
construction va BD+C: Core and Shell dat muc tiéu dat cap
Gold va Silver.
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Piém dat dugc va ngudng diém téi da cia méi tin chi dugc
lam ré & Hinh 5. Theo d4, LTc7 va INc2 1a cac tin chi ma bat ki
duy an nao dat dugc chiing nhan LEED ciling thuc hién va dugc
diém thudng téi da (ty lé diém thudng la 100%). Tuong tu, s6
liéu phan tich & bang 2 cho thdy cac tin chixép hang ti 1 dén
12 dugc thuc hién nhiéu bai cac doi du an va diém thuéng
nhén dugc trén 80% diém t6i da, 1an lugt |a LTc7, Inc2, Wec2,
SScl, Ipcl, SSc5, EQc3, WEc, RPc1, SSc6, WEcT va MRc5.

Ngugc lai, tin chi LTc1, MRc2, MRc4 va EQc9 hoan toan
khéng dugc thuc hién, hodc khéng dugc thudng diém.
Nguyén nhan la do su bat kha thi hoac khong cé hiéu qua
trong cac khodn dau tu nay. Nhom tin chi c6 ty 1& diém
thudng dudi 10% khac (nhu EAc7, LTc5, EAc4, WEc3) dugc
thuc hién nhung chiém ty 1é rat thip so véi diém t6i da.

4.CAC DU AN MGI

Nhu da dé cap, viéc co dugc cac chién lugc phu hop la
diéu can thiét dé c6 thé hoan thanh mét du an LEED hiéu
qua. Dua trén két qua tur viéc téng hap cac tai liéu va sé liéu
phan tich, nghién ctru nay dé xuit mot sé diém céan thiét
trong giai doan ban dau cda du an.
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Hinh 4: Ty I¢ cdc cdp chirng nhdn LEED — Hinh 5: Diém dat dwegc trung binhh ciia cac dw dn va diém t6i da ciia tirng tin chi
o Viét Nam. (LEED BD+C: New construction).

1. Giai doan 1: Xac dinh viéc dy 4n c6 thda man cac yéu
cau téi thi€u ctia 1 du an LEED hay khéng. Day la cac yéu cau
vé vi tri va phuong thiic xdy dung cia tda nha ma tat ca cac
du an LEED phai cé.

2. Giai doan 2: Xem xét kha nang thuc hién cac tiéu chi
tién quyét. Day la cac tiéu chi bat budc ma tat ca cac dy an
phai thuc hién. Doi du an can danh gia tac ddng cla viéc thuc
hién cac yéu cau nay, va ddm bao c6 thé hoan thanh toan bo
yéu cau da dat ra.

3. Giai doan 3: Dua trén dac diém, muc dich, ngan sach
cla du an, doi du an can dua ra muc ching nhan LEED phu
hop. Viéc chon muc chiing nhan phu hgp gitp du an dat
dugc cac muc dich véi chi phi gia tang mét cach phu hop.

4. Giai doan 4: Xac dinh céc tin chi pht hgp cho du an. Moi
du &n déu c6 dac diém riéng biét va can cac danh gia chi tiét
su phu hgp cho tung tiéu chi. Trong nghién ctu nay, ching
t6i dé xuat cac tiéu chi phé bién, tir d6 ddi du an co thé can
nhac ung tién danh gia va thuc hién nhu tiéu chi LTc7, Inc2,
Wec2, SScl, Ipc1, SSc5, EQc3, WEc, RPc1, SSc6, WECT va MRc5.

5.KET LUAN

K&t qua cla trinh bay nay dem lai mot céi nhin téng quan
cho du an khi can nhc viéc trién khai thuc hién ching chi
LEED. Céac du an nha may va van phong cé nhiéu lgi thé hon
trong viéc trién khai LEED, diéu nay dén tu viéc chu dau tu co
thé thu héi von dé dang trong qua trinh van hanh. Trong khi
dd, cac du an LEED nha & hién chua phd bién, va can c6 cac
chinh sach dé thac day phat trién xanh trong cac du an nay.

Ngoai ra, phan 16n cac du an c6 thé nhan dugc muc
chiing nhan Vang. Diéu nay cho thay véi cac chién luge phu
hgp thi viéc tuadn tha cac yéu cau clia LEED khéng phai la
mét viéc bat kha thi & cac du an Viét Nam. Tai giai doan dau

Xéc nhan viéc dap tng cac yéu cau toi
thiéu clia dy an LEED
Panh gia kha nang thyc hién cac tiéu chi
tién quyét ctia LEED

Xac dinh muc tiéu chirng nhan ctia dy an
(Certificate, Silver, Gold, Platium)

Xac dinh cac tin chi phu hop dé dwoc muc
tiéu LEED
v

Thwe hién, va thu thdp cac ho so chirng
minh viéc thye hién céc yéu cau
Hinh 6: Céc budc co ban dé danh gia viéc thue hién LEED.

cla du an, nhém du an cé thé can nhéc cac tiéu chi phé bién
nhu LTc2, SSc7, WEc4, INc2... Sau d6, can nhac dén nhiing tin
chi it phé bién hon cho dén khi dat dugc muc tiéu dat ra.

TAI LIEU THAM KHAO:
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%?20Rating,n0%20larger%20than%201500%20acres.

3.Pham, D. H., Kim, B., Lee, J., Ahn, A. C,, & Ahn, Y. (2020). A comprehensive
analysis: Sustainable trends and awarded LEED 2009 credits in Vietnam.
Sustainability, 12(3), 852.

4.Awadh, 0. (2017). Sustainability and green building rating systems: LEED,
BREEAM, GSAS and Estidama critical analysis. Journal of Building Engineering, 11, 25-29.
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> NGOC KHANH

Viéc ban hanh rieng mot quy chudn cho céng trinh xanh tai thai diém hién nay dang
dugc cac chuyen gia can nhac ky lusng vé tinh phu hgp. Y kién chuyen gia Bo Xay dung
cho rang, trudc mat nén tap trung vao cac giai phap giam phat thai carbon van hanh

cong trinh...

NEN TAP TRUNG GIAM CARBON VAN HANH

Theo cac chuyén gia, & nhiéu nudc trén thé gidi, viéc phat
trién cong trinh xanh (CTX) thudng dua trén tinh kha thi theo
diéu kién phat trién ctia méi nudc.  mot nudc dang phat trién
nhu Viét Nam, cac chuyén gia khuyén nghi, viéc phat trién CTX
theo hudng céng trinh sit dung nang luong tiét kiém va hiéu
qua sé la gidi phap kha thi.

Nhiéu cong bé trén thé gidi da chi rd, viéc tiéu thu nang
luong clia cac cong trinh xay dung chiém 40% téng tiéu thu
nang lugng toan cau, trong d6 c6 khodng 36% phat thai khi nha
kinh, mét con s6 rat I6n. Nhu vay, viéc gidm thiéu carbon trong
linh vuc xay dung la van dé phai dugc dat 1én hang dau trong
b6i canh nhiéu nudc trén thé gidi va Viét Nam cam két dua phat
thai rong vé 0 vao nam 2050.

Ly giai mét s6 van dé lién quan dén CTX, 6ng Nguyén Hong
Hai - Vién trudng Vién Khoa hoc cdng nghé xay dung (IBST)
cho biét, trong xay dung tda nha c6 2 loai carbon ¢6 thé phat
thai gém: Carbon ham chua trong qua trinh san xuat VLXD va
carbon van hanh trong khi van hanh cong trinh.

V6i diéu kién & Viet Nam hién nay, thay déi carbon trong san
xudt VLXD la viéc lam lau dai, tiing budc, khéng thé thay doi
ngay. Ong Nguyén Hong Hai néu quan diém: “Nén tap trung
vao giam carbon van hanh”.

Clng vi ly do nay, thai gian vua qua, B6 Xay dung da giao
nhiém vu cho IBST slfa d8i, b6 sung mét s6 ndi dung lién quan
dén CTX trong Quy chuan ky thuat qudc gia QCVN 09:2013/BXD
Vé cac cong trinh sir dung nang lugng hiéu qua, Quy chuén ky
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thuat qudc gia QCVN 04:2021/BXD vé nha chung cu...

“Viéc ban hanh quy chudn méi ngay thai diém nay dé
mang tinh ap dung bat budc doi véi CTX la rat khé khan. Vi,
néu khéng can than, ching ta lai bat budc tat ca cac cong trinh
déu phai 4p dung quy chudn sé rat vudng. Nén chi co thé stra
d6i, b6 sung mét phan cac quy chuan lién quan dén CTX”, éng
Nguyén Hong Hai néi.

Theo d6, du thao phan 3 ctia QCVN 04:2021/BXD vé nha
chung cu da bé sung 3 ndi dung lién quan dén CTX nhu: Tiéu
thu nang lugng toa nha, danh gia mdc dé tiéu thu nang lugng va
chiing nhan danh gia hiéu qua céng trinh tiét kiém nang lugng.

Vé tiéu chudn cho CTX, ti ndm 2020 - 2022, Bd Xay dung da
ban hanh khoéng 6 tiéu chuén lién quan dén van dé tiét kiém
nang lugng...

Péc biét, vé tiéu chuan cho VLXD xanh, mac du chua cé tiéu
chuén riéng nhung thi trudng VLXD da xudt hién nhiéu san
pham VLXD théng thudng nhung déap ting duoc tiéu chi cdia vat
liéu xanh. Vi du nhu xi mang xanh, néu trudc day st dung clinker
khoang 80 - 90%, nay chi s&r dung 60% clinker, tham chi la 50%
clinker cong thém st dung nhiéu vat liéu tai ché.

Hodc nhu kinh xay dung, xuat hién nhiéu loai kinh low-e c6
hé s6 dan nhiét, hap thu nhiét thap hon rat nhiéu so vai cac loai
kinh trudc day, bdo dam céc cong trinh st dung nang lugng tiét
kiém, hiéu qua.

Ciing xuat hién cac loai tam thach cao ngan che hay vat liéu
bao che cong trinh lam cho céng trinh st dung nang lugng rat
thap, c6 thé gidm di hon 2 nhu cau st dung nang luang. ..
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Ong Nguyén Hong Hai -
Vién trudng Vién Khoa hoc
cdng nghé xay dung (IBST)
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“Viéc ban hanh quy chudn méi ngay thoi
diém nay d€ mang tinh dp dung bdt buéc
doi voi CTX la rét khé khdn. Vi, néu khéng
cdn thdn, chung ta lgi bét buéc tdt ca cdc
cbng trinh déu phai dp dung quy chudn sé rat
vuéng. Nén chi cé thé sia déi, b6 sung mét
phdn cdc quy chudn lién quan dén CTX”

CAN NHAC GIAI PHAP KHA THI, PHU HOP DIEU KIEN

Lién quan dén van dé quy chuan, tiéu chudn cho CTX, dng
Lé Trung Thanh - Vién trudng Vién VLXD (VIBM) cho biét, hé
théng cac quy chudn, tiéu chuan cda Viét Nam da bao trum toan
b6 cac linh vuc hoat déng clia nganh Xay dung. Mac du chua ¢
quy chuan, tiéu chuan riéng cho CTX nhung da c6 nhiing quy
dinh dap Ung cac tiéu chi CTX ndm trong cac quy chuén, tiéu
chudn vé quy hoach - kién trdc, méi trudng...

Trudc nhiing y kién cia BO, nganh, doanh nghiép dat ra van
dé phai c6 quy chudn, tiéu chudn cho CTX, vat liéu xanh, 6ng Lé
Trung Thanh cho biét, nhin rdng ra cac nudc trén thé gidi, trong
dé c6 My la nuéc di dau vé CTX véi chiing nhan LEED cho thay,
hé théng quy chuan, tiéu chuan déi véi CTX cling khéng day
du, ma dua trén hé théng tiéu chi vé CTX do cac té chiic tu nhan
bién soan va ban hanh...

Nham dia phuong hoa, néi dia héa nhiing yéu cau lién
quan dén CTX, 6ng D6 Hiu Nhat Quang, déng sang lap Cong
ty Tu van Céng trinh xanh GreenViet dé xuat moét sé giai phap
nhu st dung céc tiéu chuén clia co quan doc lap trén thé gidi
dé dua ra cac yéu cau phu hgp vdi Viét Nam, c6 gidi phap
dé tranh hoac gidm bét viéc cing mét loai vat liéu dugc san
xudt & cac nuéc khac nhau phai tra rat nhiéu tién cho mot
bén thi ba cap chiing chi lam d6i thém chi phi.

Hoac cling c6 thé dat ra van dé lam hgp chuan cho mét
tiéu chuén san pham tuong déng vai moét tiéu chuan da dugc
ban hanh trén thé gidi, trong d6 c6 su tinh toan, chiing minh
tiéu chudn cla nudc sé tai tuong duang tiéu chudn da dugc
ban hanh trén thé gidi.

g
Ong Lé Trung Thanh - ham
Vién trudng Vién VLXD :
(VIBM)

%

;-lf.r |
o’

“Hé théng cdc quy chudn, tiéu chudn cda Viét
Nam da bao tram toan b cdc linh vuc hoat
dong cua nganh Xay dung. Mdc du chua cé
quy chudn, tiéu chudn riéng cho CTX nhung
da cdé nhiing quy dinh ddp ung cdc tiéu chi
CTX ndm trong cdc quy chudn, tiéu chudn vé
quy hoach - kién tric, méi trudng...”

DPé lam dugc diéu nay, co quan quan ly nha nudc phai
nhanh tay ban hanh cac quy dinh, chinh sach theo nhém ma
khéng nhat thiét phai chd ban hanh déng b ca nhém chinh
sach d6 s, trong khi thé gidi thay d6i rat nhanh, néu mat qua
nhiéu thai gian tap trung nghién ctu dé€ ban hanh mot chinh
sach |6n thi thé gidi da di thém nhung budc ti€n mdi, luc d6
chinh sach c6 thé bj tut hau...

Tuy nhién, trong qua trinh tham khao, hoc hoi cac tiéu
chuén, quy chuén clia cac nudc trén thé giGi ciing phai tham
khdo tinh hinh cla Viét Nam dé bao dam viéc dua ra cac yéu
cau, chinh sach phu hgp, di vao thuc chat, giai quyét dugc
van dé. Néu dat ra yéu cau qua cao hoac qua thap thi cling
khong hiéu qua, lang phi...

NGi cach khéc, & mot dat nudc dang phat trién nhu Viét
Nam, mudn phat trién CTX, can can nhic cac giadi phap kha
thi, phu hop véi diéu kién phat trién ctia nén kinh té.

Dac biét, dé huy déng nguén luc tai chinh cho phét trién
CTX trong béi canh hién nay, can can nhac léng ghép céc
ndi dung lién quan dén giam phat thai carbon, st dung nang
lugng tiét kiém, hiéu qua trong qua trinh phé duyét danh muc
du an xanh, cap tin dung uu dai cho phét trién xanh, cho du an
st dung giai phap tiét kiém nang lugng, trén co s& sir dung cac
tiéu chi danh gié ctia cac té chic chiing nhan xanh trong nudc
va quéc té da dugc thita nhan trén thi truong CTX...

Viéc dat ra van dé phai c6 quy chuan, tiéu chuén riéng
cho CTX mdi du co s& dé CTX, vat liéu xanh tiép can dugc
nguén vén uu dai sé lam cham qua trinh tién tdi trung hoa
carbon vao nam 2050 cla Viét Nam.
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Xu huéng xanh héa trong nganh VLXD

tai Viet Nam

> THS.KTS NGUYEN TRUNG KIEN*

Tai Viet Nam, song hanh vdi viéc phat trién nhanh vé Céng trinh xanh thi Green Label
(Nhan xanh) va EPD (Environmental Product Declaration - Tuyén bg San phdm veé Moi
truang) dang tra nén ngay cang phd bién va dugdc chu y hon trong viec danh gia, xac
dinh tinh bén viing cting nhu su minh bach cua san pham va dich vu.

ién c6 mét s6 t6 chiic va co quan tai Viét Nam da va

dang tham gia vao viéc theo dudi Green Label va

EPD. Cac san pham va dich vu dugc chiing nhan cé

xu hudng tang ca vé sé lugng va su nhan dién trén

thi trudng. Diéu nay dong gép vao viéc nang cao nhan thic
vé bén viing va bao vé méi trudng tai Viét Nam.

Mot s6 doanh nghiép tién phong trong dinh huéng phat

trién bén viing co thé k& dén nhu: Siam City Viét Nam, Vicem
Ha Tién, Saint-Gobain Viét Nam, Sika Viét Nam...

GREEN LABEL LA GI?
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Green label (Nhdn xanh) thudng dugc st dung dé dé cap
dén mét nhan hiéu, biéu nglt hoac hé théng danh gia san
pham, dich vu hodc hoat déng nao d6 cé lién quan dén céac
tiéu chi vé bao vé moi trudng va bén viing.

Nhan xanh thudng dugc st dung dé danh dau va phan
biét nhitng sdn phdm hoac dich vu dugc san xuat va quan
ly theo cac tiéu chudn méi trudng nghiém ngat hon hoac c6
tac dong maéi trudng thap hon so vdi cac san pham, dich vu
tuong tu.

Tai Viét Nam c6 2 loai phé bién dugc cac doanh nghiép
dang ky la Green label cta Singapore Environment Council
va Singapore Green Building Council.

™ GP Céng ty CP Tu vin PT&XD Ddt Viét (VILANDCO)
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EPD LA GI?

THE INTERNATIONAL EPD® SYSTEM

EPD la viét tat cla "Environmental Product Declaration”
hay con goi la "Tuyén bé San pham vé Méi trudng". Pay la
mot tai liéu chudn héa dugc st dung dé cung cap thong tin
vé cac tac ddng moi trudng clia mot san phdm hodc dich vu
cu thé. Muc tiéu chinh ctia EPD 13 cung cap théng tin chi tiét
va dang tin cay vé cac tdc ddng mai trudng clia sdn pham tu
qua trinh san xuat dén st dung va loai bo.

EPD thudng bao gém cac théng tin sau:

- Théng tin vé san phadm: Bao gém tén san pham, mo t3,
va théng tin vé nha san xuat hodc nha cung cap.

- Chu ky vong ddi sdn phdm: M6 ta chi tiét vé qua trinh
san xuéat, van chuyén, st dung va loai bé san pham.

- Ban danh gia moi trudng: Bao gom cac théng so vé tiéu
thu nang lugng, phat thai khi nha kinh (GHG), tang ozén, tiéu
thu nguén nuédc, tac ddng dén nguodn dat, hé sinh thai va cac
yéu t6 tdc ddng méi trudng khac.

- Théng tin vé tai liéu tham khao: Liét ké cac nguén va di
liéu ma tuyén bé dua trén.

EPD c6 thé dugc sit dung d€ so sanh céc san pham khéc
nhau dua trén tac dong moi trudng clia ching, gitup nguoi
tiéu dung va doanh nghiép thuc hién lua chon mua sém va
san xudt sadn pham co it tdc ddng maéi trudng hon. N6 ciing
gilp céc doanh nghiép c6 cac giai phap t6i uu hda qua trinh
san xuat va giam thiéu tdc déng moi trudng.



VILANDC O

Environmental
Product Declaration

GREEN LABEL

GREEN LABEL VA EPD MANG LAl LOI iCH Gl CHO
CONG TRINH XANH VA XUAT KHAU HANG HOA?

San phdm c6 chiing nhan Green Label (Nhdn xanh) va
Chuing nhan EPD - Environmental Product Declaration mang
lai nhiéu Igi ich quan trong cho viéc xuat khiu va chiing nhan
céng trinh xanh. Dudi day la mét s6 lgi ich chinh:

- Tiép can thi trudng quoc té: Chiing nhan Green Label va
EPD la mot phan quan trong dé san pham dé c6 thé tién vao
thi truding qudc té. Cac quéc gia va té chuc quéc té dodi hoi
céc tiéu chuan bén virng cao cdp cho cac sdn phdm va du én
xay dung. C6 chling nhan Green Label va EPD gitip san phdm
dap Uing cac tiéu chudn nay, tao diéu kién thuan lgi cho xuat
kh&u va tham nhap vao thi trudng quéc té.

- Tang kha ndng canh tranh: Chiing nhan Green Label va
EPD giup tao ra Igi thé canh tranh cho san pham. Khach hang
qudc té va cac chiing nhan cong trinh xanh thudng tim kiém
cac san phdm va vat liéu c6 tinh bén virng cao, va su minh
bach vé nguén g6c va tac ddong moi trudng. C6 chiing nhan
nay c6 thé gitip doanh nghiép tao ra mét su khac biét trong
thi truong.

- Tich hgp cong trinh xanh: D3i vdi viéc chiing nhan céng
trinh xanh, s&r dung san pham co6 chiing nhan Green Label va
EPD c6 thé gitip tich hgp vao du an xanh mét cach dé dang
hon. Cac du én xanh thudng yéu cau st dung cac san pham
va vat liéu c¢é tinh bén viing d€ dam bao tuan tha cac tiéu
chuén bén viing va hiéu sudt nang lugng.

- Tao uy tin va tin tudng: Chiing nhan Green Label va EPD
giup tao ra uy tin va tin tuéng trong mat khach hang va dgi
tac kinh doanh. Diéu nay la két qua cla viéc minh bach vé
nguén gic va tadc ddng mai trudng clia san pham, dong thoi
thé hién cam két clia doanh nghiép déi véi viéc phét trién

Chirng nhan EPD va Green label cua Siam City Viét Nam.

bén viing va bao vé moi trudng.

- Tuan tha quy dinh va tiéu chudn: Cé ching nhan Green
Label va EPD giup doanh nghiép tuan tha cac quy dinh va
tiéu chudn vé bén viing clia cac t6 chic va chinh pha, gidam
thiéu rai ro phap ly va ddm bao su minh bach. Ching chi
EPD sé giup cho doanh nghiép hoan chinh theo ISO 14064-1:
kiém ké khi nha kinh (GHG); va ISO 14067: dau vét CO2 cla
san phdm mot cach dé dang.

Ngoai ra EPD con la cng cu hitu ich gilip cho céac té chic
hodc doanh nghiép dap (ing cac yéu cau ctia CBAM (Carbon
Border Adjustment Mechanism) theo Nghi dinh EU 2023/956
cho cadc mat hang nhap khiu vao khéi EU.

Xu hudng san xuat va st dung vét liéu c6 nhéan "Green
label" va EPD tai Viét Nam la di€u tat yéu gilp tang co hoi thi
trudng cho san pham va ddng gép su thay déi tich cuc trong
y thiic cia nguai tiéu dung, doanh nghiép va chinh pha déi
vGi muc tiéu toan cau vé phét trién bén viing va bao vé moi
trudng.
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Dinh hudng tién trinh phat trién
chung cu cao tang xanh - sinh thai néi dé

> THS.KTS PHAM HOANG PHUONG*

Trong khoang 10 nam gan day, mét trong nhiing diém ndi bat nhat trong khu vuc néi
d6 chinh La su xudt hién ngay cang nhiéu cac céng trinh chung cu cao tang vai dién tich
cay xanh lén, dat dugc cac tieu chi kién trac xanh, sinh thai va tiét kiem nang lugng.

I. NHUNG YEU CAU PAT RA

Cudc séng trong cac khu nha cao tang noi dé véi day
dac gach, kinh va bé téng trong béi canh dién tich dat dé
thi luén han hep da dugc nhiéu nghién cdu xa hoi hoc thai
gian qua chi ré la nguyén nhan cuta su suy giam chat lugng
moi trudng va tién nghi séng d6 thi. Nhiing khéng gian nha
chung cu cao tang ndi dé bé tdng ngdt ngat, thi€u hdn cac
yéu t6 thién nhién, chiu 6 nhiém &nh sang va 6 nhiém tiéng
on, thi€u cac khéng gian vui choi va giao luu cdng déng duoc
xem la nguyén nhan chinh cta sy dit gay van héa 16i séng
cling nhu suy gidm nghiém trong stic khée thé chat va tinh
than cda cu dan. Cung vaéi d6, ¢d toc do tang trudng xay dung
nong khoang 15%/nam tai cac do thi Viét Nam, cac toa nha
chung cu cao tang néi dé tap trung dong déng dan cu, kem
theo nhiéu hoat déng dich vu thuong mai séi déng cling tré
thanh nhiing “H6 den nang lugng” tiéu thu khoang tu 15 -
30% téng nang lugng tiéu dung cta dé thi, 1a nguén phat
thai gay 6 nhiém méi trudng lam tram trong thém tinh trang
tiéu cuc dao nhiét d6 thi, bién déi khi hau.

Nhan thic dugc van dé trén, trong khoang 10 nam gan
day, mét trong nhitng diém ndi bat nhat trong khu vuc néi dé
chinh la su xuat hién ngay cang nhiéu cac céng trinh chung
CU cao tang vai dién tich cay xanh I6n, dat dugc cac tiéu chi
ki€n trdc xanh, sinh thai va tiét kiém nang lugng. Danh gia
trén ca tién trinh thé nghiém va nhan rong pha xanh chung
cu cao tang noi do, du ban dau cé nhiéu trd ngai, nhung dén
nay da mang lai nhiéu két qua cu thé, khong chi la vé dep
thdm my kién tric cdnh quan dé thi ma con tao dung mét
nép s6ng tién nghi xanh - sinh thai cho cu dan.

™ Vién Kién tric Quéc gia, B Xay dung
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2. NHAN DIEN PAC PIEM TIEN TRINH XANH HOA
CHUNG CU CAO TANG NOI DO THOI GIAN QUA

(1) La budc thé nghiém dau tién, ti€p thu cac trao luu kién
trac sinh thai don gian cda thé gidi, cac khu chung cu cao
tang ndi do6 da dugc t6 chic t6i uu khéng gian cay xanh tai
tang trét, mang dén hiéu qua ban dau mot vé dep sinh thai
hédp dan riéng cho cong trinh, ddc biét & cac vi tri can ké vai
cac khéng gian cong cdng d6 thi. Ti€p sau do, cac khdng gian
cay xanh nay dugc “ddy sau” khi té chuic két hgp dong thai la
khong gian di bo, thu gidn, vui chai luyén tap thé thao, giao
luu cong déng vdi su hién dién clia nhiéu hinh thic tugng,
tranh diéu khic, nghé thuat cong cdng ngoai trai. & muc cao
hon, cac khéng gian xanh don & nay tiép tuc dugc quy hoach
két ndi thanh khéng gian téng thé I6n cho phép phat huy t6i
da vai tro “sinh thai diéu hoa moi trudng s6ng bén virng” trén
pham vi réng han. Béng thai con 1a khéng gian giao luu, t6
chtic céc khong gian sinh hoat van hoa céng déng, vui choi,
kham pha thién nhién sinh dong, tha vi danh cho tré em. D&
dat dugc, quy hoach téng mat bang cac du an ngay trong cac
giai doan thiét ké ban dau da dugc nghién ctu bai ban vai
mat dé xay dung va tang cao cong trinh, két néi khong gian
téng thé t8i uu. T day, nhiing y niém co s& va thé nghiém
dau tién vé moi trudng séng chung cu xanh - sinh thai - nhan
van trong khu vuc ndi d6 da budc dau dugc trién khai thi
diém va hién hiru.

(2) Trong giai doan tiép theo, tiép tuc la cac thé nghiém
t6 chuc khéng gian cdy xanh trén tdng mai khdi dé chung
CU cao tang noi d6 véi cac vudn xanh, tiéu canh thién nhién
déc dao kém theo nhiéu tién ich tién nghi thiét yéu cao cap
cho cu dan nhu bé bai, phong Gym, vui chai, café... Vi vai trd
la khéng gian chuyén tiép gitta khéi dé€ cé chiic nang céng
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cdng vai phan khoéng gian can ho riéng tu trén cao, su hién
dién cta cac khéng gian cdy xanh tai tang mai khéi dé da
khéng chitao ra su ngan cach chung/riéng hiéu qua, bé sung
thém khéng gian vui chai, thé thao, sinh hoat cong déng van
con thiéu, ma con tao dung tinh vé dep sinh thai riéng cho
cobng trinh khi lam “mém hoa” bé téng, gach xay, kinh, bé
NnuaGc, cuc nong diéu hoa... "khé ciing” & kién trac phan than
cong trinh.

Dic biét, lan dau tién gidi phap nay cliing da cho thay hiéu
qua thuc té vé han ché hiéu qua buc xa nhiét va tiéng 6n cho
tdoa nha. D€ dat dugc két qua, ngoai c6 dugc thiét ké déng
b, ki€n tric cong trinh clng ap dung nhiéu tién bé méi thoi
diém d6 gém: hé két cau chiu luc tai trong I6n cho cu truc
mai khéi dé (dam bao chiu tai trong 16n khi c6 thém cay xanh
va thiét bi), cdc cong nghé va vat liéu chéng tham, thiét bi
chiéu sang va cham soc cay xanh tu dong hoa ky thuat sé...
Tu d0, vé dep theo mét nép séng xanh - sinh thai clia cu dan
cling dugc thiét lap theo mdt muc d6 chat lugng cao hon.

(3) Sau khi nhu cau s6ng tién nghi xanh, von va céng nghé
xay dung nha cao tang dugc phé bién, viéc té chiic khéng
gian cay xanh trén tdng mai cong trinh da dugc trién khai ap
dung tiép theo. Cac khéng gian mai chung cu néi do, trudc
kia vén chi d€ bé tri hé théng ky thuat, san bé téng don diéu
gi& da dugc bé tri thanh cac khéng gian cay xanh tiéu canh
doc dao theo cac cha dé, kém theo nhiéu trang thiét bi tién
ich. Bat dén budc nay déng nghia vai toan bo cac dién tich
cdng cong trong chung cu cao tang ndi d6 da dugc tan dung
t6i uu dé tao dung tién nghi séng xanh - sinh thai - nhan van
cho cong déng cu dan. Dac biét, khéng gian xanh nay két
hgp véi mot 6 tién ich mai nhu: bé boi vé cuc, Rooftop café
- bar... da mang dén nhiéu trai nghiém thu hat, tién ich séng

- = e S = - =
Hinh 1: Khéong gian cdy xanh va sdn choi tang trét chung
cw Vinhome Royal City, thiét ké nam 2011, khanh thanh nim
2013, la mét trong nhitng thé nghiém dau tién khu chung cie
noi do co dién tich cay xanh, san choi, san thé thao dién tich
I6n tai tang trét tai Ha Noi (nguon: tac gia)

hitu ich 1an d4u xuat hién. Day ciing la diém nhan thi giac
xanh - sinh thai trén cao cta kién tric toa chung cu, dong
thai gitp han ché t6i da buc xa nhiét mat troi truc ti€p bat
Igi thdm thau tur két cdu mai, gidm dang ké nang lugng nhan
tao cho théng gid va diéu hoa cho tdoa nha. D& lam dugc diéu
nay, ngoai ap dung cac giai phap két cau chiu tai trong 16n,
chéng thdm hiéu qua, mot thiét ké téng thé khéng gian toa
nha chung cu cao tang dong bo theo hudng sinh thai, t6i uu
vi khi hau, tién nghi, an toan... véi chat lugng khac biét I6n
so véi trudc day da dugc thuc hién, gitip nang chat t6i da tién
nghi s6ng xanh - sinh thai - nhan van.

(4) Trong giai doan hién nay, khi phi xanh t6i da cac
khong gian cong céng trong chung cu cao tang ndi do, cac
khéng gian can ho co nhiéu cay xanh sau cling cling da dugc
thé& nghiém. Theo nghién ctiu khoa hoc thi 30% lugng nhiét
khéng mong mudn dén ti clfa s6, cay xanh trong can ho sé
giup can dugc lugng nhiét ndng néng hat vao bén trong
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Hinh 2: Khong gian xanh tang trét cac can ho chung cu dwoc
két noi thanh khu céng vién I6n, noi luyén tap thé thao, nghi
dwong va kham pha thién nhién thu vi cho tré em tai chung
cw Phép Vin - Tir Hiép (Ha Noi) thiét ké nam 2010, gidi
thuong KTOG nam 2022 (anh: tac gia)

nha ban |én t&i 50%. Cac khéng gian chinh trong can hd nhu
phong khach, phong ngu, bép, vé sinh... ngoai t6i uu vé
thoéng gio va chiéu sang tu nhién con co nhiéu dién tich phu
trg nhu ban cong, logia c6 nhiéu cay xanh bong mat va trang
tri. Tuy co thai gian va chi phi cham séc tang hon, nhung chat
lugng tién nghi séng va vé dep clia can hé chung cu cao tang
nodi dé dugc chuyén hda Ién mét muc tién nghi chat lugng
s6ng khac biét. Cao hon nia, cac chung cu néi dé hién nay
con dugc thiét ké theo xu hudng mai “Thiét ké ua sinh thai
- Biophilic Design”, khi tap trung téi hién tat ca cac cung bac
xuc cdm gan véi thién nhién (thi giac, khiu giac, xdc giac) cho
can hé. Cung nhiéu hé théng thiét bi tiét kiém nang lugng
nhu: diéu hoa dén/chiéu sang tiét kiém dién, hé théng nudc
néng/pin quang dién nang lugng mat trdi, thiét bi vé sinh
ti€t kiém nudc... chat lugng cudc séng xanh - sinh thai - nhan
van trong can ho chung cu cao tang da dugc chuyén héa dén
mot muc do rat cao. Quy gia hon, cong trinh nha chung cu voi
su hién dién cda cay xanh & toan bo cac tang cao, trd thanh
nhing “dao xanh noi dé” gia tang tién nghi séng, di€u hoa
moi trudng vi khi hau, gidm tac déng 6 nhiém méi trudng,
cling nhu tao dung vé dep canh quan sinh thai cho khu vuc
noi d6 ndi riéng cling nhu toan doé thi néi chung.

3.DINH HUGNG VA TAM NHIN CHO TUONG LAI

Cho d@én thai diém hién tai, vSi cac két qud cu hién hiu,
viéc phat trién cac cong trinh chung cu xanh - sinh théi trong
khu vuc ndi d6 da trg thanh mét trong nhiing tiéu chi quan
trong va tat yéu, ludn dugc chu trong trién khai thuc hién
nham tiép tuc thiét 1ap va ddy manh tao dung nép séng
xanh - sinh thai - nhan van trong nha chung cu cao tang noi
d6. Khac véi cac giai doan trudc, khong gian xanh - sinh thai
trong chung cu cao tang noi do6 giai doan nay da co hién dién
hgp ly va hiéu qua & tat ca cac phan khéng gian chung va
riéng bén trong va ngoai toa nha. Tuong lai ti€p theo chinh
1d ndng chdt muic do tién nghi va thdm my séng xanh - sinh
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Hinh 3: Thiét ké quy hoach téng mdt bang chung cw xanh
Dolphin Plaza (Tran Binh, Ha Ngi) véi khéng gian cdy xanh
nghi ngoi thir gidn, bé boi, khu luyén tap thé thao nhe va vui
choi cho tré em, khanh thanh nam 2011, giai thwong KTQG

nam 2012 (nguén: internet)

Hinh 4: Toa nha chung cu cao tang Mulberry Lane (Ha N§i)
Vv6i khéong gian tang trét va tang mdi khoi dé cé dién tich bo
tri tiéu canh cdy xanh, khong gian vui choi, bé boi, luyén tip
thé thao, twong diéu khdc trang tri ddc sdc, dwoc Singapore
cap gidy chirng nhdn “Toa nha dat tiéu chudn than thién véi
méi trieong” BCA Green Mark nam 2014 (nguon: tic gid)

thaéi - nhan van & nhitng mdc d6 cao nhat.

Dé lam dugc diéu nay, cac chinh sach can di trudc mot
budc. Trén co s& cac bai hoc kinh nghiém ti nhiéu quéc gia
phat trién trén thé gidi va khu vuc, mét chinh sach déng bo
khuyén khich phat trién phi xanh cac c6ng trinh chung cu
cao tang noi d6 nhu cac chinh sach diém thudng, uu dai vé
thué/phi trong quéa trinh dau tu xady dung cong trinh... la
diéu can nghién ctru va sém dugc ban hanh.

Déng thai, viéc t6 chiic khdng gian xanh - sinh thai trén
tang cao cac céng trinh chung cu cao tang ndi d6 can dugc
ti€p tuc phat trién ca theo bé rong va chiéu sau vdi nhiéu
dong gop hiéu qua thuc chat, han ché tu duy chd nghia hinh
thiic lang phi. Trong d6, mot mat co su ti€p thu cac xu hudng,
trao luu tién bo cla thé gidi, nhung phai cé su lua chon “Viét
héa” theo cac diéu kién thuc tién tai Viét Nam. Viéc ing dung
cac cong nghé khoa hoc, ky thuat, co khi cling can dam bao



www.tapchixaydung.vn

Hinh 5: Thiét ké khu c¢ong vién trén mdi, két hop bé boi va
pin nang luwong mdt troi tai dw an D’. Le Pont Dor (Hoang
Cau, Pong Pa, Ha Néi) khanh thanh nam 2016 (nguon:
internet)

Hinh 6: Khong gian nghi ngoi, ngam canh, cafe check-in va
bé boi vé cuc tién nghi cao cdp 16 chirc trén tang mdi chung
cw cao 33 tang Cau Gidy Centerpoint (Cau Gidy, Ha Noi) tao
nén chat lwong tién nghi va ding cdp séng xanh, sinh thdi,
nhén van (nguén: internet)

Hinh 7: Khong gian tiéu canh cdy xanh bon sai, san choi, tdp
thé thao nhe thi, gian tai tang mdi chung cw Ecohome (Ha
Noi), khanh thanh nam 2019(ngu0n. tac gia)

viéc ¢6 thé nhan réng dai tra, c6 thé st dung rong rai va
lau dai trong diéu kién st dung dac thu & Viét Nam, uu tién
nhirng gidi phap ky thuat trong nudc dé tiét kiém nguén luc
trong dau tu va van hanh.

Nghién ctu déng bd dé c6 cac hudng dan cu thé cac giai
phap thiét ké tich hgp cay xanh trong kién tric cong trinh
(dac biét l1a phan khong gian mat ding, ban cong, logia...),
Iua chon quy mé kich thudc cay xanh, bé tri hé théng ha tang
ky thuat cham séc cay xanh déng bé véi téng thé ha tang ky

Hinh 8: Thiét ké chung cw cao tang xanh - sinh thdi Elysian
(0.9, TP.HCM) deoc thiét ké theo xu hmmg Blophlhc Design
voi khong gian cdy xanh tran ngdp tir tang trét, tang mdi
khoi d@é, tang mdi va trong tirng cdn hé, chinh thirc khoi cong
3/2023 di kién hoan thanh ndm 2025 (nguén: internet)

Hinh 9: Chung ci cao tang Bosco Vertical (TP Milan, Italia)
la hinh mdu ciia chung cuw chudn song xanh - sinh thdi méi
ciia thé ky 21 theo xu huéng Biophilic Design ma nhiéu dw én
chung cu sinh thai ndi dé tai Viét Nam dang tié}v thu hoc tap
kinh nghiém (nguon: www. Archdaily.com)

thuat cong trinh dé€ dam béo cay xanh phat trién bén viing,
han ché nhirng xung d6t vé mat ky thuat trong qua trinh dau
tu xay dung va van hanh.

Can ¢6 cac nghién ctu dong bo va hudng dan vé viéc lua
chon hé théng cay xanh ap dung cho cong trinh cao tang
noi d6 trén cd s& dam bao cac yéu té tham my va an toan,
da dugc chon lua, trong thir nghiém va nhan giéng dai tra,
uu tién cac loai cay ban dia c6 nhiéu uu thé vé vé dep, lgiich
dong gép, cling nhu sy phu hgp téi uu véi diéu kién ty nhién
cUa tiing d6 thi, gép phan tao dung vé dep, ban sac kién truc,
tinh dac trung t6i da cho cong trinh.

Viéc ng dung cac giai phap thiét ké cdng trinh xanh -
sinh thai can chud trong muc tiéu tinh nhan van “lay ngudi si
dung lam trung tam” trén co sG ¢é su tuong tac, két hgp véi
cac xu hudng va tiéu chi st dung khac nhu kién trdc nhiét
dai, kién trac bén vimng tng phdé hiéu qua vai thién tai va
bién d8i khi hau... dé cao cac gia tri tién nghi, dac biét 1a an
toan, phong chéng chéy né.

ISSN 2734-9888 | 10.2023 XAYiDUNG |37



TU CHINH SACH BEN CUOC SGNG

Gan két cong nghiép héa véi do thi hoa
theo hudng bén viing tinh Ninh Binh
trong xu huang lien két vung dén nam 2030,

tam nhin nam 2050

> GS.TS.KTS NGUYEN TO LANG"

1.MGPAU

Tinh Ninh Binh thuéc viing B6ng bang Séng Hong, la noi
ti€p ndi giao luu kinh té€ va van hoa gitia khu vuc chau thé séng
Ho6ng véi khu vuc Bac Trung bé va viing Tay Bac. Hién tai, ty 1&
dé thi héa, luc lugng lao dong ciing nhu sdn pham khu vuc
cong nghiép cuda tinh chua cao. Trong thdi gian t6i theo Quy
hoach tinh Ninh Binh, tinh phan dau dén nam 2050 tr& thanh
mot trong nhiing tinh kha, phat trién toan dién, nhanh va bén
viing clia vung Déng bang séng Hong. D& dén nam 2030, ty
|& d6 thi hoa dat 51,4% va kinh té d6 thi gilt vai tro trong tam,
dong luc va tang trudng chiém trén 70% GRDP cla toan tinh
[5], viéc thac ddy va gén két cong nghiép héa vai d6 thi héa
cUa tinh theo hudng bén viing la hét stic can thiét.

D6 thi hda va cong nghiép hda c6 méi quan hé mat thiét
véi nhau, qua trinh d6 thi hoéa la qua trinh céng nghiép héa
dat nudc. Thé gidi dén nay da trai qua 3 cudc cdch mang cong
nghiép (tir 1784 dén dau thé ky 21) va dang & trong thai ky
ctia Cach mang cong nghiép lan th Tu. Qua méi cudc cach
mang céng nghiép, ty 1é d6 thi hda tang |én nhanh chéng,
céc do thi phat trién manh mé va tién bo theo xu hudng cla
tién bod cdng nghiép. Tuy nhién, dé€ phuc vu t6t nhat cho con
ngudi, viéc phat trién cac do thi can theo xu hudng phat trién
cta nhan loai, d6 1a phét trién bén viing.

Trong thai ky dén nam 2030 va tdm nhin dén nam 2050,
tinh Ninh Binh sé thuc ddy phat trién khu vuc d6 thi, noi ¢é vai
trd déng gop phan I6n kinh té€ cho tinh cling nhu phat trién vé
moi linh vuc, moi nganh, trong d6 ¢6 nganh céng nghiép. Dé
phat huy cac lgi thé phat trién cta tinh, cing nhu khic phuc

) Nguyén Vu truéng, Chi nhiém Van phong thuong truc Ban Chi
dao quy hoach va dau tw xay dung vung Thu dé Ha Noi, Bé Xdy
dung; kiém Phé Hiéu truong Truong Pai hoc Kién triic Ha Noi.
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nhiing han ché con tén tai vé céng nghiép hoa va dé thi héa,
nhiing gidi phap hiu hiéu can dugc dé xuat bai cac cap, cac
nganh, cac dia ban trong tinh. Bai viét nay trinh bay 4 néi dung
chinh: i) T6ng quan vé mai lién két gitta cdng nghiép hoa va dé
thi hod; ii) Vai nét vé phat trién bén viing; iii) Tinh Ninh Binh va
mai lién két viing, so lugc thuc trang phat trién cong nghiép va
phat trién d6 thi; iv) Mot s6 giai phap gan két cdng nghiép héa
va dé thi hoa tinh Ninh Binh theo huéng bén viing.

2. TONG QUAN VE MOI LIEN KET GIUA CONG NGHIEP
HOA VA DO THIHOA

“P6 thi hoa la ngudi ban ddng hanh clia cdng nghiép hoa,
qua trinh d6 thi hoa la qua trinh cong nghiép héa dat nuéc”
la khai niém dugc nhiéu ngugdi xac dinh. Cong nghiép la dong
luc thuc ddy cac dé thi phat trién, cdng nghiép thay déi va phat
trién lam cho co cau thanh phan kinh té€ xa hoi va luc lugng
san xudt thay déi. Theo nha xa hoi hoc Phap Jean Fourastié,
su bién d6i clia ba khu vuc lao ddng trong cac giai doan phat
trién kinh t& xa hoi va qua trinh dé thi héa nhu sau [11:

- Lao dong khu vuc I: Thanh phan lao d6ng san xuat néng,
lam, ngu nghiép. Thanh phan nay chiém ty Ié cao & thai ki
tién cong nghiép (khodng 80% nam 1800) va giam dan vao
cac giai doan sau (con khoang 10% nam 2100).

- Lao déng khu vuc II: Bao gém luc lugng san xuat cong
nghiép, xy dung; phat trién rat nhanh & giai doan cdng nghiép
hod, chiém ty Ié cao nhat trong thai ki hau cong nghiép (khoang
45% nam 1950) va sau d6 gidm dan (con khoang 10% nam 2100)
do su thay thé trong lao déng cong nghiép bang tu dong hoa.

- Lao ddng khu vuc Ill: Bao gém céc thanh phan lao déng
khoa hoc va dich vu. Thanh phan nay tir ché chiém ty |& thap
nhat trong thai ki tién cdng nghiép (khoang 10% nam 1800)
da tang dan va cudi cling chiém ty & cao nhat trong thoi ky
van minh khoa hoc ki thuat (khoang 80% nam 2100).
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Cung véi qua trinh cong

100% —| nghiép hoda, dan s6 do thi
80 m L tang Ién nhanh chéng. Theo
£ Ngan hang Thé gidi, nam

AN L 1920 chi ¢6 266,4 triéu nguai

S0 1%' dan d6 thi, chiém 14,3% téng

LA s6 dan nhung dén ndm 1950
:w/‘bt da tang Ién khoang trén 760
10 1= triéu ngudi va chiém 29,4%
" téng dan sé6 [9, 11]. Cong
18001800 2000 2100 nghiep déng vai trd quan
Hinh 1. M6 hinh ly thuyét vé ~ trong, c6t yéu trong moi nén
ba thanh phan lao déng cia kinh té qudc dan, vi du vao

dau thé ky 20 & My: Vung

Fourastie.

Péng Bac, khu cong nghiép
Philadelphia va Chicago c6 téng dién tich chi 1a 14% cla ca
nudc nhung gia tri sdn pham céng nghiép lam ra chiém 75%
téng thu nhap qudc dan [1].

& Viet Nam va cac nudc dang phat trién, qua trinh phat
trién cong nghiép cham hon so véi cac nudc phéat trién. Theo
két qua diéu tra t Téng cuc Théng ké, dan s6 trung binh nam
2019 clia nudc ta udc tinh 96,48 triéu ngudi, trong do luc lugng
lao déng dang lam viéc & Khu vuc Il (cdng nghiép - xdy dung)
chi chiém 29,4% téng s6 lao déng trong khi Khu vuc | chiém
34,7%, Khu vuc lll chiém 35,9%. Mac du luc luong lao dong &
Khu vuc Il thap nhat trong 3 khu vuc nhung vai trd ctia Khu vuc
nay vé cd cau kinh té lai rat I6n, chi€ém 34,49% GDP trong khi
Khu vuc I va lll chi€ém ty trong lan lugt la 13,96% va 41,64% bén
canh 9,91% thué san pham tri trg cdp san pham [8].

Cung vdi phat trién cong nghiép, qua trinh dé thi hda & nudc
ta cling ngay cang phat trién. Theo s6 liéu clia B& Xay dung qua
tung giai doan, cac sé liéu vé ty 1& dé thi héa trudc Cach mang
thang 8, vao nam 1940 nudc ta chi c6 8,7% dan s6 s6ng trong

céc do thi; ti€ép theo lan lugt 1a: 1950 - 11,6%; 1960 - 15,0%; 1979
- 19,2%; 1999 - 23,7%; 2009 - 29,6%; 2019 - 39,2% [4]; dén hét
thang 6 ndm 2023, ty 1é d6 thi hda & Viét Nam udc dat 42%. Hién
tai chung ta dang thic ddy qua trinh cong nghiép hoa, phan
dau dé trg thanh nudc cdng nghiép theo hudng hién dai, déng
thai véi viéc phat trién cac nganh khoa hoc, cdng nghé, dich vu.

Tac déng clia cach mang céng nghiép la vé cung sau
rong, lam thay déi doi séng nhan loai va dan téi su thay déi
toan dién hinh thai kinh té - xa hoéi. Thé gidi dén nay da trai
qua 3 cudc cach mang céng nghiép va dang & trong thai ky
cta Cach mang cédng nghiép lan thia Tu.

Cachmang cong nghiép lan thiNhat (1784 - 1840) bat nguén
tai Anh tUr khi James Watt phat minh ra dong co hai nuéc, sau
d6 lan réng ra chau Au, My va cac nudc trén toan thé gidi. Diém
ndi bat ctia cudc cdch mang céng nghiép lan thi Nhat 1a viéc st
dung néng lugng nudc, hoi nudc va co gidi hoa san xuat. Day
la giai doan qua dé tir nén san xudt ndbng nghiép sang nén san
Xuat ca gidi dua trén ca s& khoa hoc co tinh thuc nghiém. Cudc
cach mang da mang lai nhiéu bién déi mdi; da ap dung duoc
mot hé thdng ky thuat tan tién véi nguén luc la may hoi nudc va
nguyén, nhién vat liéu. Nam 1814, chiéc dau may xe Ira dau tién
chay bang hai nudc ra doi, khdi dau cho hé théng dudng sét &
chau Au va chau My. Pay la tién dé cho su két néi, m& réng cac
dé thi gan vai cac khu cong nghiép, khu san xuat [3].

Theo Bao cao D6 thi hoéa cla Lién Hgp quéc nam 2010,
nam 1800 dan sé dé thi toan cau la 50 triéu ngudi, ty 1é do thi
hoéa khoang 5,1%. Cach mang céng nghiép ra ddi thuc day
sdn xuat phat trién, nhiéu nganh cdng nghiép 16n, nhiéu nha
may, xi nghiép dugc xay dung da thu hat nhiéu nhan luc vao
lam viéc; theo d6 nhiéu khu nha &, nhiéu dé thi phat trién
bén canh cac khu san xuat, nhat 1a & cac nudc phat trién nhu
Anh, Phap, Buc, My. Dan s6 dé thi & My nam 1801, dan s6 dé
thi & Anh vao dau thé ky 19 chi chi€ém 4% va 32% téng dan s&
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thi d@én ndm 1921 céc con s6 nay da la 51% va 80% [1].

Cach mang cong nghiép lan tha Hai (1871 - 1914) la giai
doan cong nghiép héa nhanh chéng. Pay la cuéc cach mang
vé khoa hoc va ky thuat. Dac trung chinh la viéc sirdung nang
lugng dién va su ra d&i clia cac day chuyén san xuat hang loat
trén quy mo 16n [3]. Nén kinh t€ chuyén sang san xudt trén
ca sé dién co khi va tu dong hoéa cuc b, str dung nang lugng
dién. Cudc cach mang lan nay tao dung tién dé va co sg dé
nén cong nghiép ngay cang phat trién; bién khoa hoc thanh
mot nganh dac biét; nhiéu sang ché dugc ra doi trong thai ky
nay va dinh cao nhat la nganh truyén théng va déng co. Vai
cudc Cach mang cong nghiép lan tha Hai, qué trinh bién ddi
cach mang tulinh vuc khoa hoc da nhanh chéng lan téa sang
linh vuyc ky thuat va cdng nghé.

Dan s6 d6 thi trén thé gidi tang nhanh; nam 1900 ty lé d6
thi héa toan cau chi cé khoadng 10% nhung dén nam 1950 ty
& nay da la 29,4% [9]. Cach mang cdng nghiép lan tha Hai tac
déng manh d&n mo hinh phat trién dé thi, nhiéu thanh phé
cong nghiép da ra dgi trong va sau dé. Nam 1879, Pullman va
lllinois thiét ké thanh phé cdng nghiép gém cac cum xi nghiép
va cac khu nha & cong nhan. Nam 1901, Tony Ganier dé xuat
phuang dn méi vé quy hoach thanh phé céng nghiép, trong
d6 cackhu cong nghiép, khu dan dung va hé théng giao théng
dugc bé tri ré rang, hgp ly (ing dung cho thanh phé coéng
nghiép Lyon, Phdp ndam 1904). Nam 1930, Milutin quy hoach
thanh phé theo dai Vongagrat, Lién X8, trong d6 cong nghiép
la mot trong 4 dai chinh cla cau trdc thanh phd. Nam 1942, Le
Courbusier @ mé hinh héa thanh phé cong nghiép trén co sé
ly luan quy hoach thanh phé chudi va thanh phé dai [1].

Cudc cach mang céng nghiép lan tha Ba (1950 - dau thé ky
21) hay con dugc goi Cach mang ky thuat s6, la ky nguyén cla
c6ng nghé thong tin véi su ap dung phd bién may tinh ky thuat
8. Tai cAc nudic phat trién, may tinh tré nén phd bién trong suét
thap nién 1980 cho hau hét moi hoat déng xa hdi, nhat la dé
tu dong héa san xuat [13]. Cach mang céng nghiép lan thi Ba
da mang lai nhiéu thay déi dac biét vé cdng nghé ky thuat sé,
mang dén nhiéu phéat minh vi dai nham thay déi nén kinh té.
Cudc cach mang nay tao diéu kién tiét kiem nguén tai nguyén
thién nhién va nguén luc xa hoi, gidm thiéu chi phi khi st dung
céc phuang tién san xuat dé tao ra mét khéi luong hang hoéa
tiéu dung, lam thay déi tan géc cac luc lugng san xuét.

Theo Lién Hgp qudc, ty lé d6 thi hoa toan cau nam 1960 la
33,6%; nam 2000 la 46,7%, nam 2010 1a 51,6% (nam cudi cla
cudc Cach mang céng nghiép lan thi Ba) [9]. Song hanh véi
Cach mang cong nghiép lan tha Ba, s6 lugng dé thi I6n trén
thé gidGi cung vai s6 dan d6 thi dugc tap trung cao do tang lén
nhanh chéng. Cau tric cac dé thi dugc thay déi, cac khu cong
nghiép khéng con bi bé tri qua xa so véi cac khu dan dung. Xu
hudng cong nghé sach dan dén mé hinh san xuat gan lién véi
& trong dé thi, nhiéu “Nha may thang ding” dugc xay dung
trong db thi, gidm bat su di chuyén gilra noi & va ndi lam viéc
cba dan cu. Vao cudi nhitng nam 1980, mé hinh d6 thi phat
trién theo dinh hudng giao théng céng cong (TOD) dugc Peter
Calthorpe d@é xuat, tap trung khu dan cu d6 thi vao cac dau
mai, tir d6 lién hé dé dang vai cac khu san xudat va cac khu vuc
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khac théng qua hé théng giao thong cong cong.

Cach mang cong nghiép lan thi Tu con dugc goi la Cach
mang cong nghiép 4.0 dugc gidi thiéu lan dau tién & CHLB
Buc nam 2011; cho phép cac nha méy théng minh, san pham
théng minh va chudi cung ting théng minh, va lam cho cac hé
théng san xuat va dich vu trd nén linh hoat, dap tGing nhu cau
hon. Nhiing yéu t6 c6t 16i clia ky thuat s6 trong Cach mang
céng nghiép lan tha Tu la: Tri tué nhan tao (Al), Van vat két noi -
Internet of Things (loT) va dir liéu 16n (Big Data). Hién nay, Cach
mang c6ng nghiép 4.0 dang dién ra tai cac nudc phat trién
nhu My, chau Au, mét phan chau A [13]. Cudc cach mang cong
nghiép 4.0 da va dang thac ddy moi khia canh va nhiéu cap do
khac nhau trong doi s6ng va san xuat, kinh té€ va xa hoi.

Cudc Cach mang cong nghiép lan thi Tu phat trién dua trén
€O sG cla ca ba cudc cach mang cong nghiép trudc day, nhat
la cudc Cach mang cédng nghiép lan thd Ba; tao nén nhiing hé
théng san xuat tu dong hoa, dua kinh t&€ budc vao ngudng clia
clia nén kinh té tri thic va nén cong nghiép théng minh véi
hé théng quan tri thong minh. Nén kinh t€ théng minh tao ra
nhing ngdi nha, dé thi va cac quéc gia, xa hdi théng minh [3].

S6 liéu cla Lién Hgp quoc cho thay, ty 1é dé thi héa toan
cau nam 2011 (bat dau cudc Cach mang cong nghiép lan tha
Tu) la 52%, hién nay 2023 khoang 58% va dén nam 2050, con
s6 nay dugc du bao sé la 68%. Vao dau thé ky 21, mo hinh dé
thi theo dinh huéng giao thong céng cdng van tiép tuc dugc
phat trién. Nhiéu xu hudng mdi vé phat trién dé thi xuat hién
trén khap toan cau nhu dé thi bén viing, dé thi théng minh,
do thi sinh thai, do thi sinh thai - kinh té, dé thi xanh, dé thi
nén. Cau tric clia dé thi c6 nhiéu thay d6i nhd hé théng cong
nghé théng tin, cdng nghé s6.

3. VAINET VE PHAT TRIEN BEN VUNG

Phat trién bén viing 1a muc tiéu va xu hudng phat trién
cGia nhan loai. Theo Uy ban
thé gigi vé Méi trudng va
Phat trién cda Lién Hogp
qudc, "Phat trién bén viing
la su phat trién nham dap
ung nhing nhu cau cda
hién tai ma khéng lam tén
hai dé€n kha nang théa man
nhu ciu cla cac thé hé MOI TRUONG
tuong lai”. Khai niém nay
dugc dua ra nam 1987 trong ,
béo céo Brundtland “Tuong Hf”h f MG hinh phat trién
lai cha chang ta” [12]; day bén viing
cling la khai niém co ban
nhat, dugc st dung rong rai nhat trén thé gidi mac du cé
nhiéu khai niém khac tuy theo ting linh vuc hodc tirng quéc
gia.Phat trién bén viing la mét qua trinh dugc thuc hién trén
€A s& bén ving cla su phat trién 6n dinh két hop véi tang
trudng, bao gém ba linh vuc: Kinh t&, Xa hoi va Méi trudng.

- Bén viing vé kinh té: Giai quyét cac van dé vé chinh sach
kinh t& quéc gia thich hgp. Tao ra su giau c6, nang cao muc
s6ng vat chat va lién tuc phat trién. T6 chiic ¢ hiéu qua, kinh
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té€ va st dung hgp ly nguén tai nguyén; giadi quyét cong an
viéc lam cho moi ngudi, dac biét quan tam va dau tu vao san
xudt cho ngudi nghéo d6 thi.

- Bén viing vé xa hoi dugc thé hién trudc hét & tdm nhin
chinh tri, dudng 16i, cht truong chinh sach va ké hoach phat
trién clla qudc gia. Xa hdi bén viing luén quan tam dén quyén
con ngudi, tu do chinh tri va khuyén khich viéc phat trién dan
chu véi su dong gép clia cong déng. Yéu cau su phan phdoi
c6ng bang vé thu nhap, binh ddng vé gidi tinh, tudi tac, trinh
dé van hoa, dao duc va tin nguéng; coi con ngudi la yéu té
trung tdm cla qua trinh phét trién. Van hoa ctia mét khu vuc
dugc xem xét trén ca s& gilr gin va phat trién ban sdc van hoa
dan tdc, dac biét la 16i séng, phong tuc tap quan.

- Bén virng vé mai trudng, ké cd mai trudng tu nhién va
moi trudng xay dung. Bén viing vé méi trudng tu nhién bao
g6ém nhiing van dé vé st dung hgp ly nguén tai nguyén thién
nhién, duy tri hé sinh thai va bao ton da dang sinh hoc. Duy
tri viéc si dung cac tai nguyén tai tao dugc va han ché su
dung céc tai nguyén khoéng tai tao dugc. VE moi trudng xay
dung la céac giai phap st dung dat, quy hoach xay dung cac
khu chiic ndng hgp ly, dac biét cac khu & (t6 chic khéng gian,
hé théng ha tang co s&, méi lién hé véi cac khu san xuat...)
phu hop véi diéu kién séng clia con ngudi.

Nam 1992, tai H6i nghi Thugng dinh Trai dat vé Moi trusng
va phat trién, Uy ban Phat trién bén viing cta Lién Hgp quéc
da xay dung moét tap hgp gém 58 tiéu chi phat trién bén viing
theo 15 cht dé. B6 tiéu chi nay dugc st dung cho cac qudc
gia trén co s& tu nguyén va muc do phu hgp vai cac diéu kién
riéng clia moi nudc, Lién Hgp qudc yéu cau cac quoc gia ty
xay dung cho minh nhing tiéu chi pht hgp. Cling nhu nhiéu
nudc trén thé gidi, Viét Nam da xay dung bo tiéu chi danh
gia phat trién d6 thi bén viing trén co s& clia Lién Hop quéc.
Nam 2005, B6 Xay dung da xac dinh xu hudng phat trién va
10 nhém véi 51 tiéu chi, trong d6 cé nhiing tiéu chi lién quan
truc tiép dén phat trién cong nghiép va dé thi bén viing.

Nam 2015 tai tru s& Lién Hgp qudc, Hoi nghi Thugng dinh
da thong qua Chuaong trinh nghi su 2030 vé phat trién bén
vitng nhdm dap ting giai doan phat trién mai. & Viét Nam, Tha
tuang Chinh pha ban hanh K& hoach hanh déng quéc gia thuc
hién Chuong trinh nghi su 2030 vi su phat trién bén viing theo
Quyét dinh s6 622/QD-TTg, ngay 10/5/2017 [6]. Lién quan truc
ti€p dén cong nghiép héa va dé thi héa, trong s6 17 muc tiéu
Phat trién bén viing c6 dén 3 muc tiéu can quan tam dac biét,
dé la: Muc tiéu 8. Dam bao day du viéc lam va kinh té phat
trién; Muc tiéu 11. Phat trién doé thi va néng thén bén ving;
Muc tiéu 12. Dam bao san xudt va tiéu dung co trach nhiém.

4. TINH NINH BINH VA MOI LIEN KET VUNG, SO LUGC
THUC TRANG PHAT TRIEN CONG NGHIEP VA PHAT TRIEN
PO THI

Ninh Binh thuéc viing Déng bang séng Hong, la noi tiép ndi
giao luu kinh té va van hoa gitta khu vuc chau thé séng Hong véi
khu vuc Bac Trung bo qua Thanh Hoa cling nhu véi viing riing ni
Tay Bac qua Hoa Binh. Giao théng qua Ninh Binh rat thuan lgi voi
3 trén 4 loai hinh. V& dudng bo, Ninh Binh c6 Cao t6c Bac - Nam;

8 tuyén quéc 16: Qudc 16 1,
Quéc 16 10, Quéc 16 12B, Quéc
16 21B, Qudc 16 38B, Quéc 16
45... va 19 tuyén dudng tinh.
Vé dudng sat, Ninh Binh co
tuyén dudng sat Bic - Nam
chay quavgibénnhagahanh
khach. Vé dudng thay, Ninh  EE=mmz
Binh c6 4 tuyén thay noi dia it ko e e e e
Qudc gia, hé théng dusng Hinh 3. Vi thé va vai tro cia
thay néi dia dia phuong; mac  tinh Nl:l’lh Binh’trong cac vung
du c6 bién nhung Tinh khéng  kinh té phia Bac [5].

€6 cang nudc sau va diéu kién

phat trién cang bién quy mé 16n kho khan [5].

Theo Nién giam Théng ké Viét Nam 2021, tinh Ninh Binh c6
dién tich 1.412 km? dan s6 trung binh 13 1.007.600 ngudi, mat
do dan sé dat 714 ngudi/km?; dan cu chli yéu séng 3 néng thén
(78,5%), chi c6 21,5% dan s6 séng & d6 thi (216.500 ngudi) vai 2
thanh phé (Ninh Binh va Tam Diép) va 7 thi tran tai 6 huyén [7].

GRDP binh quan dau ngudi ca Tinh dat 84,5 triéu déng
nam 2020. Ca cdu kinh té€ co6 su chuyén dich tich cuc, theo
hudng céng nghiép hoa, hién dai hoa, tang ty trong linh vuc
cdng nghiép, dich vu. Khu vuc cong nghiép - xay dung (Khu
vuc Il) dat 38,12% trong khi Khu vuc | giam con 10,89%. Dén
nam 2020, luc lugng lao déng Khu vuc Il chiém 37,8% (riéng
nganh céng nghiép 25,3%) trong khi Khu vuc | chi con 31,0%
va Khu vuc il 1a 31,2% [5].

Nhin chung, qua trinh cong nghiép hoéa cling nhu do thi
hda & Viét Nam, trong dé c6 tinh Ninh Binh, cham hon so véi
thé gidi; mét trong nhiing ly do ca ban la nudc ta phai duong
dau vai hai cudc chién tranh I6n véi Phap va My. Trong thdi ky
chién tranh, viéc xay dung d6 thi cling nhu cac nha may, cac khu
cong nghiép la hét stc khé khan. Nha may bién Ninh Binh (nay
la Cong ty CP Nhiét dién Ninh Binh) dugc khéi cong xay dung
ngay 05/3/1971 va dugc thanh lap, dua vao hoat déng ngay
17/01/1974. Tu d6 Nhiét dién Ninh Binh chinh thic hda nhap vao
mang ludi dién luc Viét Nam va tré thanh mét trong 3 nguén
dién cha yéu cla lugi dién mién Bac [10]. Bay la mét trong s6
nhiing nha may nhiét dién dau tién cda Viét Nam cling nhu moét
trong s6 nhiing nha may dau tién & tinh Ninh Binh.

Ninh Binh hién c¢6 7 KCN: KCN Gian Khu (& huyén Gia
Vién); KCN Khanh Phu (& ddng nam TP Ninh Binh); KCN Tam
Diép | (8 TP Tam Diép); KCN Tam Diép Il (& TP Tam Diép);
KCN Phuc Son (& TP Ninh Binh); KCN Khanh Cu (& huyén Yén
Khénh); KCN Kim Son (3 huyén Kim Son). Bén canh do, tinh
con cé 22 cum céng nghiép vai dién tich 880 ha. Cac KCN &
Ninh Binh cha yéu gan két véGi cac d6 thi I6n cla tinh.

Trong thai ky 10 ndm 2011 - 2020, nganh cong nghiép dong
g6p I6n nhat trong tang trudng kinh té ca tinh (3,63 diém %),
cao hon nhiéu so véi nganh dich vu (d6ng gép 2,3 diém %).
Dén nam 2020, cdng nghiép tinh Ninh Binh dugc déng gop
chd yéu tir 3 nhém nganh: i) Ca khi ché tao, 1ap rap; ii) Dién tu,
linh kién dién t( va iii) San xuat vat liéu xay dung (chi yéu xi
mang va gach). Ngoai ra la mét s6 nganh khac nhu: Dét may -
da giay; Hoa chat, phan bén; Ché bién thuc pham, d6 uéng [5].
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So véi viing Bong bang séng Hong gém 11 tinh va thanh
phd, cong nghiép cla tinh Ninh Binh c6 dong gép khéng cao,
hién chi chiém khoang 2,6% gia tri cong nghiép toan Vung. Tuy
nhién nhém nganh san xuat vat liéu xay dung cla tinh ti€p tuc
duy tri dong gop cao trong Vung. Hién chiém khoang 9,7% va
dung thu 3/11 dia phuong (sau TP Ha Néi va tinh Ha Nam).

V& xu hudng dé thi hoa, su di cu chuyén dich gitia khu vuc
ndng thén va thanh thi cda tinh Ninh Binh 1a khéng dang ké.
Murc dé d6 thi hoa clia tinh dang & muic trung binh thap, day
cling la mot trong nhiing ly do ma muic d6 cong nghiép héa clia
tinh chua cao. Ty 1é d6 thi héa cdia tinh ndm 2021 thap hon so véi
muc trung binh clia ca nudc (21,5% so vai 40,5%).

Khu vuc d6 thi & tinh Ninh Binh hién tai phat trién chd yéu
tai 2 thanh phé la Ninh Binh (d6 thi loai Il) va Tam Diép (d6 thi
loai I1l); 7 thi trdn cap huyén chua dugc cong nhan la d6 thi
loai V, trong d6 co 6 thi tran huyén ly (Yén Thinh, huyén Yén
Mé; Thién Tén huyén Hoa Lu; Nho Quan, huyén Nho Quan;
Phat Diém, huyén Kim Son; Me, huyén Gia Vién; Yén Ninh,
huyén Yén Khanh) va Binh Minh la thi tran chuyén nganh &
huyén Kim Son. Muic dé d6 thi hoa & cac huyén con thap;
cling vi vay, cac khu dich vu va du lich, cong trinh thuong
mai, cac khu dan cu mat dé cao va cac khu céng nghiép cha
yéu tap trung & khu vuc trung tam cla tinh doc theo QL1A
gan véi TP Ninh Binh, TP Tam Diép va thi tran Thién Tén [5].

5.MOT SO GIAI PHAP GAN KET CONG NGHIEP HOA VA
DO THIHOA TiNH NINH BiNH THEO HUGNG BEN VUNG

Vé quan diém, cong nghiép hoda va d6 thi héa tinh Ninh
Binh phai phat trién trén co s& phu hop véi Chién lugc phat
trién kinh té& - xa hoi clia ca nudc giai doan 2021 - 2030; Quy
hoach téng thé quéc gia; Quy hoach viung Péng bang séng
HO6ng; Quy hoach tinh Ninh Binh thai ky 2021 - 2030, tam nhin
dén nam 2050 va céac chi truang chinh sach cua tinh.

Theo Quy hoach tinh Ninh Binh, d€ dén nam 2050 tinh Ninh
Binh tr& thanh mét trong nhiing tinh kha, phat trién toan dién,
nhanh va bén viing ctia viing Dong bang séng Hong, gilr vai trd
la mét cuc tdng trudng tiém nang vé cong nghiép va dich vu
clia tu gidc Ha Noi - Hai Phong - Quang Ninh - Ninh Binh phdi
hap vai Thanh Hoa, tinh Ninh Binh can két néi, hop tac chat ché
vdi tinh Thanh Hoa, bién Ninh Binh - Thanh Hoéa trd thanh mét
dau maéi phat trién, mot cuc tang trudng mdi tao ra t giac tang
trudng tiém nang cta khu vuc mién Bac Viét Nam.

Trong méi quan hé vung, Ninh Binh c6 vi tri clia ngd cla
vling Béng bang séng Hong, la diém két néi gitta vung Déng
bang s6ng HoNg, viing Tay Bac va viing Bac Trung bo cling nhu
khéng gian bién qudc gia thdng qua cac hé théng giao thong
dudng bo, dudng sat va dudng thay. Ninh Binh c6 tiém nang
trd thanh diém giao théng trung chuyén, trung tam logistic clia
vling, quéc gia va trd thanh mét trung tam céng nghiép, du lich,
dich vu phia Nam Déng bidng séng Héng. Vé giao théng hang
khong, tir nay dén 2050, tinh tiép tuc st dung cac san bay & cac
dia phuong lan can (NG6i Bai, Ha Né6i; Cat Bi, Hai Phong; Tho Xuan,
Thanh Héa). Nam & vung giao thoa giita cac vung, la nai chiu
anh hudng gitta nén van héa Hoa Binh va van héa Béng Son,
Ninh Binh c6 mét nén van hoa tuong déi da dang mang dac
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trung khac biét so véi cac tinh trong Vung. Tinh can van dung
nhimng loi thé canh tranh d6 dé phat trién.

Theo du bao cia Quy hoach tinh, ty 1& d6 thi héa dén nam
2030 dat 51,4%, v6i quy mo dan s6 dé thi la 621.601 ngudi.
Kinh t&€ d6 thi giir vai trd trong tam, déng luc va tang truéng
chiém trén 70% GRDP cta toan tinh.

Giai doan tur nay dén nam 2030 toan tinh c6 14 d6 thi, gom:
mot d6 thi loai Il [a TP Ninh Binh; mét do thi loai lll [a TP Tam
Diép; hai d6 thiloai IV Ia huyén Kim Son va Nho Quan ma rong;
va 10 d6 thi loai V (Thién Tén, Yén Ninh, Me, Yén Thinh, Gian
Kh&u, Ria, Van Long, Gia Ldm, Khanh Thién va Khanh Thanh).
Bén canh d6, trong Quy hoach chung db thi Ninh Binh da dugc
Tha tudng Chinh pht phé duyét tai Quyét dinh sé 1266/QD-
TTg ngay 28/7/2014, d6 thi Ninh Binh da dugc mé rong thém,
bdng 15% dién tich tu nhién toan tinh.

Giai doan tr 2031 - 2050 toan tinh c6 15 d6 thi, gdbm: hai d6
thi loai Il la TP Ninh Binh va TP Tam Diép; 6 d6 thi loai IV gom
huyén Kim San va huyén Nho Quan (dugc mé rong tir 2030) va
4 d6 thi dugc md rong (Me, Yén Ninh, Yén Thinh, Thién Ton); 7
dé thi loai V (Gian Khiu, Van Long, Khanh Thién, Khanh Thanh,
But, Léng, Ninh Thang).

Cac d6 thi dugc hinh thanh, nang cap va phat trién 1a ca s&,
dia ban cho cac hoat déng cong nghiép cua tinh. Qua trinh dé
thi hda can tap trung vao quy hoach xay dung, quan ly va phat
trién bén viing cac dé thi théng minh, hién dai, khu dé thi xanh.
Quia trinh cong nghiép hoa can gan két véi qua trinh do thi hoa
va xu thé méi clia cudc Cach mang céng nghiép lan tha Tu
cling nhu nhiing tiéu chi ctia phat trién bén viing. Cong nghiép
la dong Iuc chinh thic ddy nén kinh té€ phat trién nhanh theo
huéng hién dai, trén co sG clia khoa hoc va cong nghé tién tién.
Mét s6 gidi phap cc ban vé phat trién cdng nghiép gém:

- Ban hanh cac cha truong, chinh sach theo hudng théng
thoang, thu hat dau tu vao céng nghiép, tao diéu kién thuan
loi vé thi tuc dau tu, dat dai, xay dung... d€ cac doanh nghiép
sdm trién khai du an, di vao hoat déng gop phan ddy manh
phat trién cong nghiép.

- Huy dong va khai thac hiéu qua cac ngudn von tir nhiéu
thanh phan kinh té€ hoat ddng cho linh vuc cdng nghiép nham
thuc ddy cong nghiép phat trién. Cac thanh phan kinh té déu
dugc tao co hdi va diéu kién phat trién. Tap trung thu hat dau
tu vao linh vuc cdng nghé cao, tién tién, cdng nghé sach, than
thién véi moi trudng va cdnh quan thién nhién bén canh viéc
thu hut nguén nhan luc chat lugng cao, ngudn lao déng cé
trinh d6 chuyén mon khoa hoc, ky thuat.

- Phat trién nganh cong nghiép san xuét, 13p rap 6 to, dién
trva nganh cong nghiép hé trg la nhiing mai nhon kinh té, c6
ham lugng cdng nghé cao da dugc tinh xac dinh. Phat trién
manh cac nganh cong nghiép ché bién, ché tao quy mé Ién;
theo hudng Ung dung cong nghé cao cé gia tri gia tang I6n,
c6ng nghé sach va san xuat hang cdng nghiép xuat khau.

- Khuyén khich thu hut cac dy én san xuat cong nghiép vao
cac KCN, cum cong nghiép trén dia ban dé phat trién cac du an
cébng nghé cao, cdng nghé sach, san xuat vat liéu xay dung sir
dung céng nghé hién dai trong giai doan dén nam 2030, nhat
la KCN Tam Diép Il (g&n vdi viéc phat trién TP Tam Diép), KCN
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Gian Khau Il (huyén Gia Vién), KCN Kim San (huyén Kim Son).

-Tan dung nhiing lgi thé, co héi ti€p can cac cong nghé hién
dai trong san xuat va doi séng xa hoi, ti d6 day manh chuyén
dich sang mé hinh tang trudng chd yéu dya vao khoa hoc, céng
nghé va d6i méi sang tao; phat trién manh chuyén déi sé véi
muc tiéu phét trién chinh quyén s, kinh té s6, xa hoi sé.

- Phét trién khu cédng nghiép trén dia ban tinh Ninh Binh
can gan vai d6i méi cdng nghé san xudt, phuang thic quan ly
hién dai va chuyén d&i thanh KCN sinh thai, gan két hai hoa vdi
cac hoat ddng khac nham dam bao méi trudng, quéc phong
va an ninh quéc gia. Dan dan loai b, thay thé cac khu céng
nghiép khong dap ting nhiing yéu cau mdi. Vi du vsi Nha may
Nhiét dién Ninh Binh da dugc xay dung va hoat ddng 49 nam,
cébng nghé cd, lac hau, cdng suat nhé, anh hudng dén moi
trudng, canh quan, kién tric, quy hoach dé thi Ninh Binh, can
€6 16 trinh sém diing hoat dong va tim du an khac thay thé
bang viéc sir dung nang lugng cong nghé sach & mét vi tri
khac dé thuc hién Quy hoach chung dé thi Ninh Binh.

- Xay dung day d0 co s& ha tang ky thuat phuc vu cho muc
tiéu phat trién cong nghiép nhu hé théng giao théng, nang
lugng, cap thoat nudc, x ly thu gom rac thai cho cac KCN,
cum cong nghiép. Tao dugc mai lién két, ho trg gitia cac KCN,
cum céng nghiép, gilta cdc nganh cdng nghiép dé cuing nhau
phat trién. Bén canh dé, can tao méi lién két gilta nganh cong
nghiép va cac nganh, linh vuc khac trong tinh.

- Xay dung, phat trién cong nghiép can luu y dén viéc su
dung va khai thac hgp ly, hiéu qua cac ngudn tai nguyén, nhu:
i) Tai nguyén dat véi 1.872 ha dat KCN theo Quyét dinh 326/
QD-TTg ngay 09/3/2022 clia Thu tudng Chinh phi vé Quy
hoach, ké hoach st dung dat quéc gia; ii) Tai nguyén nudc bao
gém tai nguyén nudc mat va nudc ngam (chd yéu & huyén
Nho Quan va TP Tam Biép); iii) Tai nguyén ruing (duy tri la tinh
c6 dién tich rirng 16n nhat vung Béng bang Séng Héng); iv) Tai
nguyén bién (vSi 18 km ba bién); v) Tai nguyén khoéang sén,
bao gom da voi, dat sét va moét s6 loai khac. Tai nguyén da voi
tap trung chu yéu & céc huyén Nho Quan, Gia Vién, Hoa Lu,
Yén M6 va TP Tam Diép; day la ngudn nguyén liéu 16n dé san
Xuat xi mang va vat liéu xay dung. Tai nguyén dat sét phan bé
rai rac & TP Tam Diép, huyén Gia Vién, Yén M6, dung dé san
xuat gach ngoi va nguyén liéu nganh duc.

- Phat trién cong nghiép gan két véi phét trién d6 thi trén
cd sé tinh hinh thuc té€ ctia tinh. Cac d6 thi cing nhu cac khu
c6ng nghiép khi phét trién can luu y dén quy mé, tiém nang
va khéng vugt qua ngudng cho phép. Cac KCN can dugc bo tri
hagp ly vé quy mé va c6 khoang cach thich hgp véi cac dé thiva
trung tam dé thi, tao diéu kién cho ngudi lao dong c6 nha 6 va
cac dich vu cdng cong lién hé t6t véi khu san xuét. Tranh tinh
trang qua tai cac KCN tai mot sé dé thi, nhu viéc dé xuat khéng
quy hoach phét trién thém KCN tai TP Ninh Binh va huyén Hoa
Lu dén ndm 2030 nham dam bao phat trién bén viing.

6. KET LUAN

Véi lgi thé |a nai ti€p néi giao luu kinh t& va van hod gilia ba
vung clia mién Bac Viét Nam, véi su nang dong sang tao cla
ngudi dan Ninh Binh cling nhu nhitng ngudn tai nguyén, tiém

nang san c6 phuc vu phat trién, tinh Ninh Binh sé trd thanh
mot trong nhiing tinh kha, phat trién toan dién, nhanh va bén
viing clia ving Bong bang séng Hong cling nhu clia ca nudc
vao nam 2050.

Viéc gan két cong nghiép héa vai dé thi hoa la hét suic can
thiét, va su phat trién cla tinh khdng ndm ngoai xu thé phat
trién bén viing clia nhan loai. Cach mang coéng nghiép lan thu
Tu dang mang dén cho ca nudc cing nhu Ninh Binh mét van
héi mai, ca hdi mdi ti€p can cac cong nghé mdi, hién dai, tién
tién va déi mai sang tao...

Bai viét da trinh bay mot vai nét vé téng quan cac cudc
cach mang cong nghiép, su gan két gilta cong nghiép héa
V@i d6 thi hda va phat trién bén vimng trén thé gidi; thuc trang
phat trién cdng nghiép ciing nhu d6 thi va dé xuat mot vai
gidi phap nham tao su gan két cdng nghiép hoa va dé thi héa
theo hudng bén viing tinh Ninh Binh trong méi lién két viing
dén nam 2030, tdm nhin d&n nam 2050. Nhing giai phap dé
Xuat tap trung vao viéc ban hanh céac ca ché, chinh sach; huy
déng ngudn von tir nhiéu thanh phan kinh t&; lua chon céac
nganh céng nghiép phat trién, nhat la cac du an cdng nghé
cao, cong nghé sach, cdng nghé hién dai gén véi d6i méi cong
nghé san xuat, phuong thiic quan ly hién dai; s dung va khai
thac hop ly, hiéu qua cac ngudn tai nguyén; gan két phét trién
cdng nghiép véi phat trién dé thi.

TAI LIEU THAM KHAO

1. Nguyén Thé B4, Tran Trong Hanh, L& Trong Binh, Nguyén T6 Lang. Quy hoach
xdy dung phat trién do thi. NXB Xay dung, Ha Noi 2008.

2. Ban phét trién kinh t€ cong nghiép, UBND tinh Ninh Binh. http:/www.
banptktcn-ninhbinh.vn/gioi-thieu/gioi-thieu-chung 17/6/2023.

3. An Chau. Nganh cdng nghiép hd trg nhin tir cac cudc cach mang cdng nghiép.
https://moit.gov.vn/tin-tuc/hoat-dong/nganh-cong-nghiep-ho-tro-nhin-tu-cac-
cuoc-cach-mang-cong-nghiep.html. 12/01/2022.

4. Nguyén T6 Lang. Nhan dién vén dé do thi va quan Iy phat trién d6 thi khi dat
nudc dan tré thanh nudc cong nghiép theo hudng hién dai. Tap chi (ong san, s 957
(ky 1) va s6 958 (ky 2). Ha Noi, 2021.

5. 56 KH&DT tinh Ninh Binh. Bdo cdo tong hop Quy hoach tinh Ninh Binh thai ky
2021 - 2030, tam nhin dén nam 2050. Ninh Binh, thang 5/2023.

6. Thl tuéng Chinh pht. Quyét dinh 622/QD-TTg ngay 10/5/2017 vé viéc ban
hanh Ké hoach hanh ddng qudc gia thuc hién chuang trinh nghi sy 2030 vi sy phét
trién bén viing.

7.T6ng cuc Thong ké. Nién giam Thong ké Viét Nam 2021. NXB Théng ké, Ha
NGi 2021.

8. Téng cuc Thdng ké. Thdng cdo béo chi vé tinh hinh kinh t€ - xa hdi quy IV va
ndm 2019. Ha N6i, 27/12/2019.

9. United Nations. Department of Economic and Social Affairs, Population
Division. World Urbanization Prospects: The 2014 Revision.

10. Hoang Viét. Ninh Binh mudn ditng Nha méy Nhiét dién da gan 50 tudi, cong
nghé ci, lac hau. https:/vneconomy.vn/ninh-binh-muon-dung-nha-may-nhiet-
dien-da-gan-50-tuoi-cong-nghe-cu-lachau. htm. 21/11/2022.

11. World Bank. World Development Indicators. 2019.

12. World Commission on Environment and Development. Our Common Future.
Oxford University Press, Oxford 1987.

13.https://andrews.edu.vn/4-cuoc-cdch-mang-cong-nghiép-trong-lich-su-
the-gioi. 20/9/ 2021.

ISSN 2734-9888 | 10.2023 XAYDUNG |43



d

Ban vé giai

i
t

phap bao tén va phat
ri lich cau Long Bién

> PGS.TS LUU PUC HAI, THS.KS PHAM VAN HAI

Cau Long Bien 120 tugi da hét nien han st dung nhung hang ngay van "oan minh" ganh
luu lugng phuang tién luu thong Lon ca dudng sat va bo. Vi cay cau dac biet mang
nhiéu gia tri di san quy gid, cau Long Bien can mot phuong an sua chia téng thé, dai
hoi, khéng thé keéa dai tinh trang duy tu nha giot, hong dau "va" do nhu hién nay.

I. SO LUOC VE CAU LONG BIEN

Cau Long Bién (tén ci la cau Paul Doumer) la cay cau bac
qua séng Hong két n6i quan Hoan Kiém, quan Ba Binh véi quan
Long Bién ctia Ha Néi. Chiéc cau dugc xay dung ti nam 1898
t6i nam 1902 bai Cong ty Daydé & Pillé; dugc st dung vao nam
1903. Hién trén dau cau van con tdm bién kim loai ¢ khic chit
ghi thai gian thi cong va nha thau xay dung: 1899 - 1902 - Daydé
& Pillé - Paris. Lic bay gid, nhan dan ta van quen goi la cau Séng
Cai hay cau B6 Dé vi n6 bac qua bén B6 Dé (huyén Gia Lam). Tén
cau Long Bién nhu hién tai dugc dat lai vao nam 1945,

Pé tién hanh xay dung ciu, ngudi ta phai tuyén mo hon
3.000 cdng nhan ban xu va mot déi ngl khoang 40 giam doc,
ky su, chuyén gia va d6c cong ngudi Phap dé diéu hanh cong
viéc. Ngudi ta da dung dén 30.000 m?® d3, 5.600 tan thép can,
137 tdn gang, 165 tan sat va 7 tan chi. Téng s6 tién thuc chi lén
1Gi 6,2 triéu franc Phap.

Cau dai 2.290 m qua séng va 896 m cau dan, gém 19 nhip
dam thép dat trén 20 tru cao han 40 m (k€ cd mong) va dudng
dan xay bang da. Cau danh cho dudng st don chay & gitia. Hai
bén la dudng danh céc loai xe la 2,6 m va ludng di bo la 0,4 m.
Ludng giao thong clia cau theo hudng di xudi & phia trai cau
chir khong phai & bén phai nhu cac cau thong thudng khac.
Vao thai diém khanh thanh, cau dugc vi von la thap Eiffel nam
ngang khi la cau dai thi hai thé gidi, chi sau cau Brooklyn & My.

Ban dau, cau Long Bién chi dugc thiét ké cho dudng sat don.
Tuy nhién, vao nam 1914, sau han 10 ndm dua vao sttdung, donhu
cau van tai dudng bd ngay cang gia tang nén chinh quyén thudc
dia da co y dinh mé réng thém lan dudng bo trén cau. Viéc thi
c6ng dudng 6 té hai bén cau dugc bat dau vao nam 1922 va dugc
khénh thanh lai vao nam 1924. Theo Nghi dinh ngay 26/4/1924
quy dinh viéc théng xe dudng b6 trén cau cling vai thé 1é giao
théng trén cau quy dinh hai lan dudng bd bén dudng xe Ita trén
cau Doumer (tén goi cii clia cau Long Bién) la dudng 1 chiéu:

- D3i vGi cac phuong tién va xe thé, xe kéo: Theo chiéu Gia
Lam - Ha Néi: Di lan dudng bén phia thugng nguén (Ian bén phai
50 vGi dudng sat); Theo chiéu Ha Noi - Gia Lam: Di lan dudng bén
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phia ha nguon (lan bén phai so véi dudng sat).

- Déi v6i ngudi di bo, chi dugc di trén via hé, hudng di
nguac lai so véi cac phuong tién.

Sau cudc hop ngay 07/10/1953, quy dinh vé chiéu di chuyén
ngugc lai so vdi trudc do, tuc la di vé phia bén tréi so véi dudng
ray tau hoda.

Cau Long Bién da cung dan téc Viét trai qua hai cudc khang
chién chéng Phap va My véi bao c6t moc hao hung cung
nhing sy kién dang nhé.

Vao ngay 02/9/1945, chiéc cau da dan 16i cho déng bao dén
Tha d6 ching kién thai khac Cha tich H6 Chi Minh doc ban
Tuyén ngén Doc lap tai Quang trudng Ba Dinh.

Cau Long Bién cling chiing kién hinh anh nhiing tén linh
Phap cudi cung rut khéi Ha Noi dé bo déi ta vao ti€p quan theo
Hiép dinh Genéve vao thang 10/1954.

Dén thai khang chién chéng My, cau dong vai trd quan
trong trong dudng chi vién cho chién trudng mién Nam. Dé
bao vé cau, bd déi cong binh va phong khéng Viét Nam xay
dung hai tran dia phao phong khéng cao 11,5 m trén bai cat
ndi gitta sdng HONg (con goi la bai gitra), dé van cé thé ban may
bay My khi c6 |G cao nhat. B d6i phong khéng Viét Nam dung
may bay truc thang ciu phao, khi tai chiém linh tran dia. Ngoai
ra con c6 luc lugng phong khéng hai quan gom: cac tau tuan
tiéu tham gia bao vé cau. Lich s st dung cau Long Bién da
chiing kién cac diém cao trén thanh cau tré thanh u phéo cao
xa ch6ng may bay My trong thai gian chién tranh.

Sang thdi binh, do giao théng ngay mét tang trong thap
ky 90, cau Long Bién dugc st dung chi cho tau hoa, xe dap va
ngudi di bo.

Il. QUA TRINH DAIBAN VE “SO PHAN" CAULONG BIEN

2.1 Hién trang cau Long Bién

Trong chién tranh pha hoai mién Bac Viét Nam lan tha 1 -
Chién dich S&m Rén (1965 -1968), cau Long Bién bi may bay My
ném bom 10 lan, hong 7 nhip va 4 tru I6n. Trong chién tranh
pha hoai mién Bac Viét Nam lan thit 1 - Chién dich Linebacker



www.tapchixaydung.vn

Il ctia khéng luc Hoa Ky (1972) cau Long Bién bi ném bom 4 lan,
pha héng 1.500 m ciu va hai tru I6n bi cat dit. Cac nhip clia cau
bi bom danh sap da dugc thay bang cac dam ban vinh cliu, co
kh&u d6 ngan dat trén cac tru mdi.

Viét Nam xay dung thém cau Chuong Duong nam trong
muc tiéu dap tng nhu cau di lai va dé phat trién kinh té, xa hoi
dé thi & hai ba séng Hong Ha Néi. Cudi nam 2005 xe may dugc
phép di qua cau Long Bién dé gidm viéc Un téc giao thong cho
cau Chuong Duong.

Nam 2002, B6 GTVT phé duyét thong qua du &n gia c6 stia
chita cau Long Bién véi téng von dau tu 94,66 ty dong, nham
muc tiéu dam bao an toan khai thac d&n nam 2010. Ti€p d6 nam
2016, B0 GTVT da c6 du an khéi phuc cau Long Bién vGi muc tiéu
gia c6 dam bao an toan cau Long Bién phuc vu van tai dudng
sat dén nam 2025, tdng muc dau tu hon 256 ty déng. Tuy nhién,
muc tiéu cht yéu ctia du an la stra chita cac hu héng Ién cla
két cdu dé€ duy tri trang thai ky thuat cdng trinh, ddm bao an
toan khai thac van tai dudng sat trong thdi gian chd cau riéng
cho dudng sat dugc quy hoach theo tuyén dudng sat dé thi Yén
Vién - Ngoc Héi. Do d6, phan dudng bo chua dugc dau tu nhiéu,
tinh trang xudng cap, nguy co mat an toan cao.

Chi phi danh cho hang muc duy tu, bao duéng cau Long
Bién (Ha Noi) nam 2022 14 9,3 ty dong, trong d6 phan danh riéng
cho mat dudng bo chila 252 triéu dong. Kinh phi duy tu qua it oi
chi dap ting 35 - 40% yéu cau.

2.2 Cac phuong an dé xuat cai tao cau Long Bién

a) Hau hét cdc phuong dn quy hoach déu dé xudt gir nguyén
cdu Long Bién:

TU nam 2005, phuong an xay dung dudng sat dé thi Yén
Vién - Ngoc Héi di qua ciu Long Bién da dugc B6 GTVT va TP
Ha No6i ban thao, khi d6 ha tdng dudng sat trén cau Long Bién
khéng dap Ung yéu cau clia tuyén tau dién do thi.

Nam 2008, B6 GTVT da phé duyét dau tu Dy an xay dung
dudng sat dé thi Ha Noi tuyén s6 1 (giai doan 1) vai vi tri cau dudng
sat vugt séng Hong cach cau Long Bién 30 m vé phia thugng luu.
Cay cau méi nay rong hon 11 m du dé hai lan dudng sat do thi di
qua. Xét dé nghi cia cac Bo: GTVT, KH&DT, Tai chinh, Xay dung vé
viéc cdi tao, khoi phuc cau Long Bién, Tha tudng Chinh pht da co
y kién: Cho phép thuc hién Dy én dudng sat trén cao, doan Ngoc
Hai - Yén Vién va Du én céi tao, khoi phuc cau Long Bién thanh hai
du an riéng biét (Van ban s6 368/TTg-CN ngay 13/3/2008 clia Thu
tudng Chinh phii vé viéc cai tao, khéi phuc cau Long Bién).

Thang 12/2009, UBND TP Ha Néi c6 van ban dé nghi can
nhac muc tiéu bao t6n cau Long Bién, ddm bao canh quan khu
vuc. B6 GTVT da nghién ctiu phuang én lam cau dusng sat cach
cau Long Bién 186 m vé phia thugng luu. Phuong an nay bam sat
muc tiéu theo dé nghi ctia TP Ha Ni; tuy nhién, diém han chéla
sé phai giai téa khodng 198 nha dan vai dién tich 9.800 m2 dat &
tai khu vuc phia Nam cau. Phan 16n cac co quan ¢6 thdm quyén
théng nhat véi phuong an nay va dén thang 7/2010, Van phong
Chinh ph( da théng bao y kién ctia Pho Thi tudng Hoang Trung
Hai dong Y, giao cac ca quan lién quan hoan thién phuang éan.

Tai phién hop Chinh pha thuong ky thang 02/2014, Thu
tudng yéu cau phai gilr nguyén cau Long Bién va chi dao cac Bo,
Nganh, TP Ha N&i sém théng nhat dugc quan diém déi véi du

an: “Toi thay ban vé bao tén gi ma d& di chd khac thi con gila
bao tén nlta. Téng théng, Thu tuéng Phap khi sang day ho cling
mong muén minh gilr nguyén cau Long Bién gitr nguyén roi co
gi ho sé tai trg. Chuing ta ché nao t6t nhat, hay nhat thi lam thoi,
gi¢ dirng ban d& cau Long Bién nira”.

Sau nhiéu nam nghién ctu quy hoach, dén nam 2021, tai
Quyét dinh s6 1769/QD-TTg ngay 19/10/2021 clia Thi tudng
Chinh phii phé duyét Quy hoach mang lugi dudng sat thai ky
2021 - 2030, tam nhin dén ndm 2050. C6 quy hoach: Budng
sat quéc gia qua Ha Noi di theo céc tuyén vanh dai phia Déng
két n6i Ngoc Héi - Lac Pao - Bac Hong - Thach Lbi va vanh dai
phia Tay két n6i Ngoc Héi - Thach L6i (khéng di vao trung tam
Thanh phé Ha Noi); cac doan Ngoc Hoi - Yén Vién va Gia Lam -
Lac Dao chuyén thanh dudng st doé thi sau khi tuyén vanh dai
phia Béng dua vao khai thac... Cac ga dau méi két néi dudng
sat quéc gia va dudng sat do thi khu vuc Ha Néi gém: Ngoc Hoi,
Lac Pao, Yén Vién, B4c Hong. Trong d6, t6 hop ga Ngoc Héi la
diém dau cla tuyén dudng sit quéc gia Ha Néi - TPHCM ¢6
chuic ndng ga lap tau clia dudng sat quéc gia, dudng sat doé thi
va khu dé-p6 clia dudng sét dé thi. Nhu vay da khang dinh rang,
theo quy hoach dén nam 2030, tam nhin dén nam 2050 khéng
st dung cau Long Bién lam dudng sat qudc gia.

b) Chi c6 mét phuong dn quy hoach dé xudt xdy dung cdu
mdi tai vi tri tim cdu Long Bién hién tai va di doi chin nhjp cau ci
vé phia thuong luu dé bdo tén:

Thang 02/2014, B6 GTVT dé xuat 3 phuong an xay mdi va
stfa cau Long Bién. Phuang an 1 la: Xay dung cau mdi tai vi tri
tim cau Long Bién hién tai, di d&i 9 nhip cau ci vé phia thugng
luu dé€ bao ton. Phuang an 2 la xay dung cdu mdi tai vi tri tim
cau hién tai ¢ két ciu nhip gian thép tuong tu ctia cau Long
Bién hién nay nhu thiét k& ban dau nam 1902. Phuong an 3 la
xay dung cau mdi c6 mét phan vi tri tai tim cau hién tai, gilr
nguyén cac nhip cau ci dé bao ton...

Theo phuong an B6 GTVT uu tién lua chon (Phuong én 1): Cau
mai sé co dudng sat doi chay gilia, hai bén la dudng danh cho
6t6, xe may va xe tho so. DE bao tén, cau cil sé dugc gia 8 stia
chiia theo nguyén ban nham khai thac dudng bé hai bén, phuc
vu du lich bai giia sébng Hong. 9 nhip cau dau trung tam Ha Noi sé
duoc di d&i vé phia thugng luu, cach tim cau ¢l 85 m. Phan dudng
sat & gilia sé trung bay dau tau hoda, lam bao tang Iuu gil nét cd
kinh clia cau Long Bién. Chi phi cho phuong an nay khoang 7.982
ty dong. Bén canh do, hai tran dia phao phong khéng cao 11,5 m
sé dugc dat trén bai cat ndi gitta sdng Hong, moé phdng tran "Dién
Bién Ph trén khong" 12 ngay dém nam 1972.

¢) Cdu Long Bién hién nay:

Hién cau Long Bién bac qua séng Hong van la 1 trong 3
tuyén huyét mach cia nganh dudng sat, gém tuyén Ha Noi
- Déng bBang, Ha No6i - Hai Phong va Ha Noi - Lao Cai. Vi vay,
trudc thuc trang cau yéu, Téng céng ty Budng sat Viét Nam
han ché téc d6 cho tau qua cau Long Bién la 15 km/h trong khi
trugc day la 25 - 30 km/h.

Rat nhiéu y kién dé xuat rang: Cau Long Bién hoan toan du
tiéu chuén la di tich quéc gia. Cling tai diém a, khoan 2, diéu 29
Luat Di san van héa s6 28/2001/QH10 ngay 29/6/2001, dugc sua
déi, bé sung bai Luat s6 32/2009/QH12 ngay 18/6/2009 stra déi,
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b6 sung mét s6 diéu ctia Luat Di san van héa: “Di tich quéc gia la
di tich ¢ gia tri tiéu biéu clia quéc gia, bao gém:

a) Cong trinh xay dung, dia diém ghi dau su kién, méc lich
st quan trong cta dan téc hodc gan véi anh hung dan toc,
danh nhan, nha hoat dong chinh tri, van héa, nghé thuat, khoa
hoc néi tiéng c6 dnh hudng quan trong ddi vdi tién trinh lich
sUf clla dan toc;...".

Ha N6i can phai khang dinh cau Long Bién la di san dé thi clia
Thanh phé cling nhu s6m hoan thanh cac thu tuc dé cau duoc
c6ng nhan la di san cap qudc gia. Hién, cau Long Bién chua nam
trong danh muc di sdn nhung déi vdi lich strva ngudi dan Tha do,
cay cau nay la mét di san dé thi, gén véi su phat trién ctia Thu dé.

lIl. CACY TUGNG VE QUY HOACH, SU DUNG, BAO TON
CAU LONG BIEN

Ngay tir nhitng ndm 2012, vao thang 11/2012, tai budi ti€p
Pai sir CH Phap tai Viét Nam Jean Noel Poirier nhan dip nhan
cong tac tai Ha Noi, Cha tich UBND TP Ha Noi da bay té: Cau
Long Bién da co ti lau dai, trg thanh hinh anh rat quen thudc
va gan lién vai ddi séng sinh hoat, van hoa, tinh than ctia ngusi
dan Tha dé. Vi tinh yéu dac biét danh cho cay cau, da nhiéu
nam qua nhan dan mong méi cau Long Bién dugc dau tu, ton
tao vé nguyén trang. Va huéng xtly cia TP Ha Noi la sé luu gid,
bao tén, tén tao cht yéu nham dap tng nhu cau tinh than cho
nhan dan; déng thdi lam diém dén phat trién du lich, van héa
Thu d6. Bén canh dé, sau khi cai tao du kién céc loai 6t6 nho,
xe may, xe dap van qua lai thong thudng. Dudi gam cau dam
béo cho tau thuyén qua lai.

Chiéu 03/11/2021 (gi& Paris), trong héi kién véi Cha tich
Thugng vién Phap Gérard Larcher, Thu tuéng Chinh phi Pham
Minh Chinh c6 néu mong phia Phap hé trg Viét Nam trong viéc
trung tu cac di san van hoa Phap - Viét nhu cau Long Bién. ..

Cac chuyén gia nhiéu lan dé xuat quy hoach xay dung cau
Long Bién thanh cay cau phuc vu du lich van hoa. Cau Long Bién
¢6 nhiing gia tri khac chitkhong phai chi dé di lai. Cau nén chuyén
thanh cau di b, vira phat huy gia tri di san, viia bao t6n dugc.
Khong nén dé cau phai chat tai do luu lugng giao théng qua ciu
nhiéu niia vi cang chat tai nhiéu thi kha nang héng cang nhanh.
Phai c6 lam sao dé gilt dugc cau khéng xudng cap thém. ..

Ngay 08/6/2022, tai toa dam "Ung xU thé nao véi cau Long
Bién?" duoc t6 chuic tai Ha Néi, cac chuyén gia va co quan quan ly
da néu: Cau Long Bién 120 tudi da hét nién han st dung nhung
hang ngay van "oan minh" ganh luu lugng phuang tién luu théng
I6n, khéng chi phuc vu dudng sat ma con hang chuc nghin luot
phuong tién thd sa qua lai gdm xe may, xe dap, ngudi di bo. Vai
cay cau ddc biét mang nhiéu gia tri di san quy gia, cau Long Bién
can mét phuong an stfa chita téng thé, dai hai, khdng thé kéo dai
tinh trang duy tu nho giot, hdng dau "va" dé nhu hién nay.

C6 chuyén gia dé xuat khéng dai tu cau Long Bién nhu mot
phuong tién giao thédng nita ma nén tu b theo khai niém bao
ton, bién cau thanh mét phan cla di san d6 thi Ha Néi, lam noi dé
ngudi dan tham quan, chup anh, di b, mua sadm dé luu niém. ..

Cling c6 dé xuét cai tao cau Long Bién c6 thé theo phuong
an thao doi, sau d6 nang cao dé thong thuyén nhung phai dap
Uing tiéu chi khoa hoc cong nghé cho phép, hodc c6 thé tra lai
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nguyén trang ban dau, gitt lai doan ga dé€ lam du lich va phat
trién hai lan cau danh cho xe dap, xe may, di bo.

Va cu thé hon, KTS Nguyén Nga, mét Viét kiéu séng gilia
Paris da 50 nam nhung luén dau dau hudng vé Ha Noi, vé qué
cha dat t6 da kién tri nhi€u nam vai dé xuat “Bién cdy cau thanh
bao tang ky Uc”: Cau Long Bién néu dugc phat trién thanh mot
hé théng bao tang ky Ui, bao tang nghé thuat duong dai nam
trén dong song sé la moét bao tang dac biét, c6 mot khong hai
trén thé gidi. N6 con co dai cau dan 816 m/131 nhip vom xuyén
qua phé cé va chg Déng Xuan, khi dugc gidi phong khai chiic
nang giao théng dudng sat, sé thiét ké thanh mét cong vién
trén cao cho thanh phé nhu kinh nghiém ctia cdng trinh Viaduc
Des Arts & Paris hay cong vién Hight Line & New York.

Bai giia sdbng HOong 6 dién tich khoang 310 ha da dugc
Chinh pht quyét dinh 1a khu sinh thai, I ph&i xanh ctia thanh
phd tuong tu nhu cdng vién trung tam Central Park & New York,
khi két hgp véi cau Long Bién tao thanh mét khéng gian mé dan
xen véi cac khong gian d6 thi hién hitu clia phé ¢6 sé lam nén
mot canh quan tuyét dep ctia Thu dé.

Ngoai ra, du an con xay dung tuyén xe dién banh hai vai
tiéng leng keeng goi nhg hinh anh cac tuyén xe dién nam xua,
két ndi cac tuyén du lich phé 6, hoang thanh Thing Long, lang
Bac. Tuyén ca n6 du lich trén séng Hong sé khai thong nhanh
s6ng chét, cai tao méi trudng xanh, sach, cung cédp dich vu du
lich cho du khach bén phuong...

Du an dugc chia thanh hai giai doan. Giai doan 1, cai tao |6i
[én xu6ng cau va nha don tiép khach, gia ¢ cai tao cau Long
Bién khi van con giao théng dudng sat. MG rong hé thong via hé
va mat cau dudng bé hai bén cac nhip dam Phap cii. Xay dung
khu vong lau hai bén cdu, khu vuc bai gitia dé 1dy ché lam viéc
cho BQLDA va lam nai diing chan cho du khach. Xay dung hé
théng xe dién két néi cac dia danh lich sirtrén cac tuyén phé cq,
phé cé va trung tdm thanh phé véi cau Long Bién.

Giai doan 2 la bao tén, khéi phuc va cai tao cau Long Bién
khi da d& bé giao thong dudng sit sang cau mai bao gom:
Khéi phuc lai toan bé cac nhip cau da mat theo hinh dang ban
dau va nang cao lén 3,2 m. Chuyén déi chiic ndng cac nhip nay
thanh hé théng bao tang ki Uc, bdo tang nghé thuat duang
dai, gallery, nha hang, quan café. Hé théng bao tang st dung
cac cdng nghé nang lugng sach nhu dién mat trdi, dién gid,
dién dong chay séng Héng, st dung céc vat liéu tién tién nhu
kinh chiu luc théng minh, dp dung hé théng diéu khién va
quan ly toa nha théng minh, cdng nghé thuc té o trong trung
bay cho khach tham quan bao tang...

IV. KET LUAN

Thar nhat, ching t6i cling cling y kién rang: trong long ngudi
dan Ha Noi, Viét Nam cau Long Bién la mot di san dé thi, gan véi
su phat trién lich st cGla Tha d6 va ca nudc.

Tuy nhién, dé cong nhan, duy tri, bao tén, phét huy gia tri
(dac biét 1a Du lich) di san d6 thi trudc hét phai quy hoach, dau
tu phuc haéi di san, day la mét di san c6 yéu t6 dac biét bai di
san phai gan vdi yéu cau su phat trién hién nay vé giao théng
thay, quy hoach giao thong chung cia TP Ha Néi, dac biét Ia khi
khanh thanh cau nam 1902 né tung la cay cau dai thu hai trén
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Hinh I: Cau Long Bién Ha Ngi diege khéi cong xdy dung vao nam 1898 va khdanh thanh vao thang 02/1902. Nguon: Anh tir liéu

Hinh 2: Pé hoa mé phong dw én cau Long Bién - “Bdo tang ky irc”.

thé gidi, mét cay cau co tam c& thé gidi hoi dau thé ky XX...

Thu hai, xét vé vé yéu t6 ky thuat: Cau Long Bién khong con
nguyén dang sau hau qua clia chién tranh va sau nhiéu nam
"odn minh" ganh nadng giao théng van tai qua cau. Véi yéu cau
phuc héi nguyén dang cau ci déng thai dap ting yéu cau théng
thay mai... thi day sé la mét du an rat 16n (d6i vai cac nhip cau
sat; cac tru cd, cac tru lam mai tam thai, cac tru chéng va dap. ..
xem Hinh 9-13: Hién trang cau Long Bién hién nay). Yéu t6 can
ban nhat di vai du an nay do la phai chdp nhan khé cé thé git
“nguyén dang” vai cao trinh clia toan cau hodc mét phan cda
cau vi can phai dap Uing khau dé théng thuyén hién nay - nghia
la phai nang cau ci lén (hodc mét phan cau cl), da cé du tinh
nang lén dén 3,2 m. Nhu vay, sau tinh toan, thiét ké ta sé phai
chap nhan nhiéu thi khong gitt “nguyén dang” toan bd céng
trinh; khéng phai dé dang dé c6 dugc su déng thuan.

Thu ba, d6 la thai gian: Chac rang Cau Long Bién con phai
ti€p tuc ganh vac st ménh ctia minh vai 3 tuyén huyét mach ctia
nganh dudng sat hién nay, gém tuyén Ha Noi - Déng Dang, Ha
No6i - Hai Phong va Ha Néi - Lao Cai, cho dén khi dau tu xay dung
xong cau mdi véi tuyén dudng sat mai (quy hoach dén 2030).
Do vay giai phap bao tén cau Long Bién khi tinh toan, quy hoach
phu thudc vao yéu té trén.

Thu tu, d6 la van dé kinh phi, tién vén va ngudn huy dong:
La mét du an I8n, sé rat tén kém vé kinh phi dau tu, co thé sé
phat sinh van dé giai phong mat bang; anh hudng nhiéu dén
cong trinh dé thi khac, can huy déng ca ngudn vn nudc ngoai.
Chung téi cho rang, budc quan trong nhat hién nay la huy déng,

tim nguén phuc vu cho cong tac khao sat, quy hoach, lap du an
kha thi vé viéc duy tri, bdo tén, phat huy gia tri cau Long Bién
dép Ung cho tiing giai doan theo cac d6 an quy hoach c6 lién
quan (QHC Ha Noi, QH nganh GTVT...).

Tha nam, lc nay vai tro GTVT d6i ngoai qua d6 thi clia cau
Long Bién da giam dan, can coi dé la mét trong nhing cau doé
thi va can dugc bao ton nhu mét di san db thi.

Thu sau, da dén ltc can dé cap dén viéc bao ton di san cac
cong trinh ha tang ky thuat dé thi c6 tudi doi trén 100 ndm nhu
cau Long Bién, thap nudc Hang Dau, thap nudc trén dudng Tran
Hung bao...

TAI LIEU THAM KHAO

1. Quyét dinh s6 1769/QD-TTg ngay 19/10/2021 cta Thd tuéng Chinh phi phé
duyét Quy hoach mang ludi dugng sat thai ky 2021 - 2030, tam nhin dén ndm 2050.

2. Quyét dinh s6 1829/QD-TTg ngay 31/10/2021 cia Thi tuéng Chinh pht phé duyét
Quy hoach két cdu ha tang dudng thiy ndi dia thoi ky 2021 - 2030, tam nhin dén ndm 2050.

3. Quyét dinh s6 313/QD-TTg ngay 07/3/2022 ctia Thi tudng Chinh ph phé duyét
Nhiém vu lap Quy hoach Th dd Ha Noi thai ky 2021 - 2030, tam nhin dén ndm 2050;
Nghi quyét s6 15-NQ/TW ngay 05/5/2022 clia B9 Chinh trj vé phugng hudng, nhiém vy
phat trién Thi do Ha Noi dén nam 2030, tam nhin d&n nam 2050.

4. Ngay 08/6/2022, tai toa dam "Ung xir thé nao véi cdu Long Bién?" dugc t6 chiic
tai Ha Noi.

5.Ngay 14/12/2022, Trung tdm Luu trif qudc gia | (Cuc Vén thuva Luu trif nha nudc,
B Noi vu) va Vién Vién dong Béc & Phap tai Ha Noi phdi hop t6 chiic khai mac Trién lam
"Cau Long Bién - Chiing nhan lich si" qua tai liéu luu trd.

6. Wikipedia - “Bach khoa toan thu mg” - 2023.
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GOC NHIN TU

> NGUYEN HOANG LINH

au chuyén Chua tich UBND TP Phu Quéc (Kién Giang)

bi thua kién vi da ban hanh quyét dinh cuéng ché

khoéng dung quy dinh, gay thiét hai tai sdn cta cong

dan da khién nhiéu ngudi thém canh canh néi lo
cho nang luc chinh quyén cap huyén hién nay.

NGi la “thém canh canh néi lo” bai la vi néi lo nay da co
tur lau, dac biét la nhing vu viéc lién quan dén linh vuc dat
dai, xay dung, dén dén bu, giai tda, dén cudng ché, thu hoi...
Nay thém cau chuyén thua kién nay thuc ra cing khéng c6
gi dang ban, nhung né lai dm anh badi nhiing cai sai cuc ky so
dang vé phap ly tai mot dé thi co trién vong phét trién vao
hang bac nhat cta Viét Nam hién nay.

Chuing ta hay theo déi thirxem dién bién cda vu kién tung
nay va thay nén rut ra bai hoc gi?

Theo tuong thuat cdia Vnexpres, sang 09/11/2022, co quan
chic nang da tién hanh thao d& 2 trong s6 79 can biét thu xay
trai phép trén dat cong tai xa Duong Ta, TP Pha Quéc.

N ) 2
% XI MANG CAM PHA

CONG NGHE NHAT BAN
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7 JEET—
May xuc cua doan cudng che ~thao do"

xdy trdi phép, sdag

Hai can biét thu trén cla éng Vi Dinh Khanh (52 tudi) va
Lé Xuan Hong (49 tudi), xay trai phép trén dién tich hon 1.000
m2. Qua trinh thao d&, mét s6 ngudi chong d6i, song bi luc
lugng chiic ndng khéng ché.

Ong Huynh Van Nhan - Chi tich UBND xa Duong To cho
biét, chinh quyén dia phuong da thuc hién day du cac buéc:
xac minh nguén géc, xt phat hanh chinh 7,5 triéu déng, yéu
cau thao d& hoan tra hién trang ban dau d6i véi hai can biét
thy nay.

"Da qua thai han nhung chd biét thu khéng chap hanh
nén cd quan chdc nang thuc hién cuéng ché&", 6ng Nhan noi
va cho biét 77 can con lai dang trong qua trinh xac minh, x
phat. Du kién trong nam nay viéc thao d& sé hoan thanh dé
tra lai hién trang ban dau.

Ong ciling cho biét, sau khi hoan thanh thao d& céng
trinh, ca quan chuic nang sé do dac, xac dinh vi tri, dién tich,
lap bién ban kiém ké... va ban giao thita dat cho UBND xa
Ducng To quan ly. D8i vdi cac trang thiét bi, tai san da kiém
ké, néu chu biét thu ti chéi nhan, chinh quyén dia phuong sé

-
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quan ly, bdo vé va xtr ly theo quy dinh.

Dén day, ai cling nghi viéc td chiic cudng ché cla chinh
quyén s& tai la chudn chi vé phap ly, thé nhung tai sao ra dén
tda ma van thua kién?

Theo dan khéi kién, nam 2019, 6ng Vi Binh Khanh, 6ng
Lé Xuan Hong cung nhiéu anh chi em hun tién mua 0,5 ha
dat ctia 6ng Dao Van Quy. Hién trang khi dy, khu dat "bung,
tring" khéng bang phéng, dang tréng tram tu nhién, phai
phat quang, san 1ap mai st dung dugc. Khi mua, cac 6ng chi
viét gidy tay véi ngudi ban vi dat chua dugc cap s6 do. Nam
sau, hai 6ng xay nha, khong bi chinh quyén dia phuong nhac
nhd& hay lap bién ban.

Dén ngay 25/8/2022, chii biét thy bi cdng chic dia chinh
xa Duong To lap bién ban vi pham hanh chinh véi hanh vi
chiém dat néng nghiép. Ntia thang sau, hai 6ng bi x(r phat 7,5
triéu dong, budc hoan tra dat cho UBND xa Duang To (Quyét
dinh s6 4325). Ngay 31/10/2022, UBND TP Phu Quéc ra quyét
dinh cudng ché (s6 5224), budc hai 6ng phai tu thao dé trong
10 ngay. Tuy nhién, dén sang 09/11/2022, can biét thy cda hai
6ng bi luc lugng chiic nang déap bo.

Ong Khanh khang dinh phan dat xay biét thu khéng thudc
xa Duong To quan ly, quyét dinh cudng ché budc éng phai
thao d& trong 10 ngay nhung chua dén han thi biét thu bi thao
ds, gay thiét hai tai san. Ong cho réng cac quyét dinh 4325 va
5224 ctia Chui tich UBND TP Pha Quéc da sai nén khai kién, yéu
cau toa huy; dong thai tuyén bé hanh vi cudng ché la trai quy
dinh, budc thanh phé boi thudng thiét hai hon 1ty déng.

Tai phién toa ngay 21/8/2023, TAND tinh Kién Giang nhan
dinh: Vi tri dat hai nguyén don xay cat nam ngoai phan dat
tinh giao xa Duang To quan ly (cén ci van ban phuc dap cua
Van phong Dang ky dat dai). Do d6, TP Phi Quéc da xac dinh
sai cht thé quan ly, dan dén quyét dinh x{r phat s6 4324, 4325
chua dung quy dinh.

Toa cling cho rang, viéc Phi Quéc tién hanh cuéng ché trong
10 ngay ké tir ngay chi biét thy nhan quyét dinh 1a khéng dang,
vi theo quy dinh tai khoan 3 Biéu 5 Nghi dinh s6 166/2013/ND-
CP (Quy dinh vé cudng ché thi hanh Quyét dinh x( phat vi pham
hanh chinh) thi thai han téi thidu phai la 15 ngay.

Tai san trén dat thudc sé hitu hgp phap cua chu biét thy,
ho dugc quyén thao da, di dai trudc khi bi cudng ché. Tuy
nhién, chinh quyén da tién hanh cudng ché sém han 1 ngay
5o vé&i thai han trong quyét dinh, khién nhiéu tai san dang ly
c6 thé di doi da bi pha huy. Ban cudng ché khéng tién hanh
thao d& ma dung xe co gi6i dé pha huy la khéng phu hgp
quy dinh, gay thiét hai dén tai san hgp phap ctia nguyén don.

Tu d6, HDXX tuyén huy cac quyét dinh x phat, quyét
dinh cudng ché d6i véi 6ng Khanh, 6ng Héng; tuyén hanh
vi cudng ché cta chinh quyén Phi Quéc déi véi hai nguyén
don la tréi quy dinh.

Ngay 28/9/2023, khéng déng y vai ban én trén, Chu tich
UBND TP Phu Quéc da khang cao, dé nghi TAND Cap cao tai
TP.HCM bac toan bo don kién clia 6ng Hong va Khanh.

Cau chuyén han la sé con kéo dai va chdc chan sé gay
nhiéu phién toai va tén nhiéu céng stic cho cac co quan cong
quyén clia Phi Quéc ma ca cha tinh Kién Giang.

Vay bai hoc qua vu viéc nay la gi?

Dau tién, day co thé coi la mét trong nhiing vu viéc dién
hinh dé buéng l1dng quén ly dat dai va quan ly trat tu xay dung
& chinh quyén cap huyén. Ca 79 can biét thu xay trai phép
trén dat cong ti 3 nam trudc ma chinh quyén dia phuong
khong ngan can ngay tur dau. Moéi can dugc xay dung trén
dién tich 200 - 350 m? téng dién tich 1an chiém gan 19 ha.
Khu biét thy dugc quy hoach kha chinh chu véi dudng bé
téng rong 6 - 8 m, két néi truc dudng lon; day da hé théng
dién, nudc. Mét s6 can nha da cé ngudi vao sinh séng. Trong
khu vuc nay con 140 nén tréng chua xay dung.

Né&u nhin & goc d6 coi tai sdn ctia mi ngudi dan ciing la
mat phan tai san clia quéc gia, vay dé cho vi pham phép luat
Xay ra, viéc cudng ché sé gay ra lang phi dén muc nao?

Thu hai, d6 1a su am hiéu phap luat cda nhiing ngudi ra
quyét dinh cudng ché trong vu viéc nay con han hep. Toi
hoan toan Ging hé quan diém phan quyét cia HDXX tai phién
toa, phan quyét viéc nao ra viéc d6. Theo biéu 5 Khoan 3 clia
Nghi dinh Quy dinh vé cudng ché thi hanh quyét dinh xu
phat vi pham hanh chinh: “Thai han thi hanh quyét dinh cuéng
ché la 15 ngay, k€ tir ngay nhan quyét dinh cuéng ché; truong
hap quyét dinh cuéng ché c6 ghi thoi han thi hanh nhiéu hon 15
ngay thi thuc hién theo thoi han dé”. Vay ma chinh quyén dia
phuaong lai tuy y bét clia ngudi dan, chi cho c6 10 ngay, sau
dé mai ¢6 9 ngay da tién hanh cudng ché. L6i so dang nhu
thé that khé chap nhan.

Thi ba, 16i nham 1an dia ban clng la viéc “cusi ra nudc
mat”. Vi tri dat 2 nguyén don xay cat ndm ngoai phan dat tinh
giao xa Duong To quan ly (cdn cd van ban phuic dap cta Van
phong Dang ky dat dai). Vay ly gi ma éng Cha tich UBND xa
Duong To duiing ra chi dao viéc cuéng ché?

Tha tu, 16i nay kha phé bién chirkhéng chi riéng Pha Quéc,
tdc la “thao d&” rat khac vai “pha d&”. Mot bén la bao vé tai san
va mot bén la hdy hoai tai san. Néu ngudi dan kién vé hanh vi
nay thi chinh quyén dia phuong hén sé gap khong it rac réi.

Ai cling tiing biét ngay 23/6/2022, Thu tuéng Chinh phu
da ban hanh Quyét dinh 767/QD-TTg phé duyét Nhiém vu Quy
hoach chung TP Phu Quéc, tinh Kién Giang dén nam 2040.

Muc tiéu quy hoach la phat trién TP Phi Qudc trd thanh
mot d6 thi bién dao dic sdc; mot trung tdm du lich, nghi
duéng va dich vu c6 ban sac, chat lugng cao, co stic hap dan
déi véi du khach trong nudc va quéc té; trung tdm thuong
mai, dich vu va trung tam cham sdc suc khoé, diéu duéng
tng dung céng nghé cao & tam c& khu vuc va qudc té; trung
tam chinh tri - van héa; mot khong gian séng co chat lugng
va gan bo clia ngudi dan trén dao; quan ly phat trién dé thi
theo huéng tang trudng xanh, thong minh, tiét kiém nang
lugng va thich (ng véi bién d8i khi hau, tao nguén luc cho
dau tu phat trién.

VGi stt mang I6n nhu thé, tdm véc qudc gia va quéc té nhu
thé, linh vuc bao quat nhu thé thi moi ngusi déu hy vong
chinh quyén ctia Phu Quéc can phai giodi giang nhu thé nao
dé c6 thé ganh vac ndi.

Su viéc trén day khién cho nhiéu ngudi canh canh con
la nhe!
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> MINH THU

Thai Nguyeén dat muc tieu dén nam 2025 sé trd thanh mot trong nhiing trung tam
kinh té cong nghiép theo hudng hién dai, théng minh cua vung trung du, mién nui Bac

boé va Vung Thu dé Ha Nai.

QUY HOACH TiNH - NEN TANG CHO SU PHAT TRIEN

Ngay 15/4/2023, Thai Nguyén da t6 chiic cong bé Quy hoach
clia tinh thai ky 2021 - 2030, tam nhin dén ndam 2050.

Theo d6, muc tiéu téng quat ctia Quy hoach nham phat huy
moi tiém nang, Igi th& ngudn luc d€ dua Thai Nguyén phat trién
nhanh, bén v(iing, toan dién trén moi linh vuc; chuyén dich co
cau kinh t&€ gan véi d6i mai mé hinh ting trudng; ddy manh lién
két vung, chuyén d&i s6 nham dua Thai Nguyén tré thanh mot
trong nhiing tinh phat trién & mién Bic.

Cu thé&, dén nam 2025, Thai Nguyén sé la mét trong nhiing
trung tam kinh t€ céng nghiép theo hudng hién dai, théng
minh ctia viing Trung du va mién nui Bic bo va Vung Thua dé
Ha Néi. D&n nam 2030, Thai Nguyén trd thanh mét trong nhiing
trung tam san xuat dién, dién tl, co khi ché tao trinh dé cao;
trung tam gido duc - dao tao ngudn nhan luc chat lugng cao,
nghién cuu, ing dung cdng nghé cao trong san xuat; trung tam
y t&, cham sdc stc khde; trung tadm du lich; trung tam chuyén déi
s6 ctia khu vuc Trung du va mién nui Bac bé.

Theo Quy hoach, TP Thai Nguyén sé dugc xay dung trg thanh
cuic tdng trudng hat nhan quan trong trong phat trién kinh té clia
vung Trung du va mién nui Bac bo va Vung Tha d6 Ha Noi.

VEé kinh t€, tinh Thai Nguyén phan dau téc do tang trudng
kinh t€ (GRDP) dat khoang 8 - 8,5%/nam; quy mé kinh té dat
khodng 13,5 ty USD; téng vén dau tu toan xa hoi giai doan 2021 -
2030 khoang 45 ty USD. Ca cau kinh té: Cong nghiép - xay dung
chiém khoang 60%; dich vu chiém khoang 32,8%; ndng, lam
nghiép va thly san chiém khoang 7,2%.

GRDP binh quéan/ nguai dat khodng 8.900 USD (gid hién
hanh). Ty 1& lao ddng theo nganh kinh té: Nganh céng nghiép,
xay dung chiém 37%; nganh ndng lam nghiép - thly san chiém
27%; nganh dich vu chiém 36%.

Muc tiéu dén nam 2050, phan dau xay dung TP Thai
Nguyén dat tiéu chudn dé tré thanh thanh phé truc thuéc
Trung uong, xanh, thong minh, cé ban sac ré rang va la mét
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trong nhiing trung tam céng nghiép hién dai clia Vung Thu
d6 Ha Néi va ca nuéc.

TAN DUNG TIEM NANG, LGOI THE THU HUT PAU TU

Sau Héi nghi cong bé quy hoach tinh thai ky 2021 - 2030,
tam nhin dén nam 2050, lanh dao tinh Thai Nguyén da xac dinh
rd nhiing nhiém vu cu thé. Trong d6, hoach dinh chinh séch, xay
dung ké hoach dau tu va kién tao dong luc phét trién san xuat,
kinh doanh, an sinh xa hai...

Bi thu Tinh Gy Thai Nguyén Nguyén Thanh Hai nhin nhan:
Quy hoach tinh la ca s& quan trong, "kim chi nam" dé cac cap
Gy Bang lanh dao, chi dao va quan ly toan dién, théng nhat qua
trinh phat trién kinh té - xa hoi, quéc phong, an ninh, hdi nhap,
déi ngoai trén dia ban tinh.

DE& Quy hoach tinh sém di vao cudc séng, tinh Thai Nguyén
da yéu cau cac don vi, dia phuong té chuc trién khai ké hoach
thuc hién Quy hoach tinh dam bao tinh thong nhat, dong b,
nhip nhang gitia cac cap, nganh.

DBong thdi, ra soat, diéu chinh cac quy hoach chuyén nganh
vé dat dai, xay dung bao dam phu hop vai Quy hoach tinh va
theo dung cac quy dinh cla phap luat.
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Theo S& KH&DT Thai Nguyén, liy
ké dén nay, trén dia ban tinh c6 191
du an FDI cén hiéu luc, véi téng vén

dang ky dat 10,5 ty USD. Trong d6,
du an tiéu biéu nhit 1a nha may cha
Tap doan Samsung.

Tap trung thuc hién t6t cdng tac cai cach hanh chinh, cai
thién méi trudng dau tu, hé trg doanh nghiép; ti€p tuc day manh
chuyén déi s6 va tang cudng cong tac bao vé méi trudng. ..

Trong thang 5/2023, tinh Thai Nguyén da thuc hién cong b6
c6ng khai Quy hoach tinh thai ky 2021 - 2030, tam nhin dén nam
2050, cong khai cac ban do6, dé an quy hoach tat ca linh vuc dé
cac t6 chuic, ca nhan cd nhu cau déu cé thé tra clu, tim hiéu mot
cach thuan tién.

Viéc cong khai réng rai Quy hoach, ban d6, d6 an quy hoach
giup ngudi dan, doanh nghiép nam bat va giam séat qua trinh
trién khai thuc hién. Doanh nghiép ciing c6 diéu kién tim hiéu
day du hon tiém nang, Igi thé ciing nhu dinh hudng phat trién
1au dai cta tinh, dé€ tir d6 cé nhiing quyét dinh dau tu.

Theo danh gia ctia Giam d6c S6 KH&DT Thai Nguyén Ha Van
Buong, v6i chién lugc phat trién toan dién, 6 trong diém, Quy
hoach tinh Thai Nguyén la nén tang dé kién tao ca hdi, dua kinh
té tinh tang toc toan dién, nhat la trong thu hat cac dong von
dau tu nudc ngoai co chat luong.

Thuc hién muc tiéu dén nam 2025, Thai Nguyén la mét trong
nhirng trung tam kinh t€ c6ng nghiép theo hudng hién dai, théng
minh ctia ving Trung du va mién nui phia Bac va Vung Tha dé Ha

N&i, tinh Thai Nguyén da quy hoach 12 khu céng nghiép vaéi téng
dién tich 4.245 ha. Trong d6, c6 1 khu cong nghé thong tin tap
trung; quy hoach 41 cum cong nghiép véi téng dién tich 2.067 ha
dé “don dau” nhu cau dau tu clia cdc doanh nghiép.

Bén canh d6, Thai Nguyén clng chu trong phat trién céng
nghiép ché bién, ché tao v&i cac nhém nganh chuyén mén héa
cao. Phat trién cac cum nganh céng nghiép ca khi ché tao, dién
tlr va san xuat kim loai, uu tién ng dung cong nghé cao co gia
tri gia tang 16n, than thién véi maoi trudng.

Nhimng dinh hudng va gidi phap lién quan dén phat trién
c6ng nghiép va thu hat dau tu dugc néu trong Quy hoach, sé
gdp phan ciing ¢6 nang luc canh tranh va nang cao chat lugng
moi trudng dau tu cda Thai Nguyén.

Dac biét, viéc trién khai c trong tam, trong diém cac ndi dung
clia quy hoach sé gitp Thai Nguyén phat huy duoc Igi thé vi tri
trung tdm ving Trung du va mién nui phia Bac trong thu hat FDI.

Thai Nguyén dugc biét dén la khu vuc co tiém nang, thé manh
I6n vé vi tri dia ly, ti€p giap Tha d6 Ha Noi, ha tang giao théng két
n6i déng bd, ngudn nhan luc déi dao, chat lugng cao, do d6, day
cling la mét trong nhiing lgi thé hap dan cac nha dau tu trong va
ngoai nudc, dac biét la cac nha dau tu I6n nudc ngoai.

Theo danh gia ctia PGS.TS Tran Dinh Thién, vi thé Vung da
giup Thai Nguyén dinh vi rd hon, bién Igi thé tiém nang thanh
lgi thé hién thuc, thanh mét trung tdm céng nghiép cong
nghé cao, ma nén tang c6t 16i chinh la khoa hoc céng nghé,
déi méi sang tao.

Véi dinh hudng va gidi phép lién quan dén phat trién cong
nghiép va thu hit dau tu dugc néu trong Quy hoach sé gop
phan cliing ¢6 nang luc canh tranh va nang cao chat lugng moi
trudng dau tu cda tinh Thai Nguyén.

Tinh Thai Nguyén dang s& hiiu day du céc yéu té can thiét dé
dap Uing yéu cau clia nha dau tu. Tiém nang, lgi thé va chinh sach
thu hut dau tu'la ré rang. Tat ca dang réng mé don chao cac dong
v6n d6 vé, dé tir dé hién thuc hda cac muc tiéu ma tinh da dé ra.
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Nghién cuu thuc nghiém anh hudng cuaa
cap do6 béen dén bién dang co ngét trong

bé tong 6 doé tubi sém

Experimental research on the effect of strength grade on early-age concrete shrinkage
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3Khoa Doanh trai, Hoc vién Hau can, B6 Quéc phong

TGM TAT

Rai bao khao sat anh hwéng cia cdp da bén dén bién dang co
ngat trong bé tong & giai doan tudi sém. Cac thi nghiem do co
ngdt trén mau lang try va Ring test dugc tign hanh vai hai cap
phdi bé tong Bl (cuang da chiu nén 33.0 Mpa) va B2 (crang do
chiu nén 6.7 Mpa). Cac k&t qua thi nghiém cho théy, trong thai
diém 0-3 ngay tudi va 3-28 ngay tudi, mau cdp phdi Bl déu ca
bign dang co ngat lan hon mAu cép phdi B2, Ddi vai thi nghigm
Ring test, gid tri bign dang vanh thép cuc dai ciia mau cép phdi
B2 lan hon méu cép phdi Bl thari diém vanh thép bign dang cuc
dai va thri diém bign dang vanh thep trd vé 0 cia mau cép phii
R? déu dai hon m&u cép phdi Bl. Bai bao da cung cap ba sd ligu
vé bién dang co ngat bé tong & tudi sem. lam co sé dé tim giai
phap cho phép han ché tinh trang nirt trén ket cdu bé tang va
bé tong cdt thép.

Tir khaa: Be tong tudi sam; co ngat; cép bén

ABSTRACT

This article investigates the influence of strength grade on the
shrinkage of concrete at an early age. Shrinkage tests on prismatic
samples and restrained shrinkage ring tests were conducted with
two concrete grades, Bl (compressive strength 33.0 MPa) and BZ
(compressive strength 63.7 MPa). Experimental results showed that,
at 0-3 days and 3-8 days, the Bl sample had a greater shrinkage
strain than the B2 sample. For the ring test, the maximum strain
value of the steel rim of the BZ sample is greater than that of the Bl
sample; the time when the steel rim has the maximum deformation
and the time when the steel rim deformation returns to 0 of the
grade B2 sample are both more prolonged than the Bl sample. The
article has provided a data set on the shrinkage and deformation of
concrete at an early age as a basis for finding solutions to limit
cracking in concrete and reinforced concrete structures.

Keywords: Early-age concrete; shrinkage; strength Grade

1. GIGI THIEU

Bién dang co ngdt trong bé téng c6 thé dugc chia thanh cac
loai khac nhau theo cac yéu té anh hudng: thanh phan héa hoc
cta hén hgp bé téng, su thay déi dé am va thay déi nhiét (Acker va
Ulm, 2001) [1]. Bén canh viéc gdy co ngdt ba thanh phan nay cling
sé& dan dén truong nd bé téng trong diéu kién tham nhap cua hoi
nudGc vao bé tdng. Dudi anh hudng ctia ba nguén géc co ban, co
thé tiép tuc phan loai co ngét thanh: co ngét khé, co ngét mao
dan, co ngoét tu sinh, co ngot cacbonat va co ngoét nhiét. Nam loai
co ngét nay thudng dugc biét dén 1a nhiing nguyén nhan chu yéu
gay ra bién dang bé tong. Cac yéu t6 co ngot thudng dugc phan
loai thanh cac yéu t6 bén trong va cac yéu t6 bén ngoai. Cac yéu to
bén trong la nhiing déc trung cla vat liéu ché tao bé tong, bao
gém: thanh phan hén hgp, tinh chat va chat lugng vat liéu
(Karagdler, Yatagan, 2018) [2]. Tac doéng bén ngoai dé cap dén cac
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yéu t8 c6 thé thay déi sau khi duc bé téng nhu dnh hudng clia moi
truding dén két cau bé téng (Safiuddin, Kaish, Woon, Raman, 2018)
]

Cac nha khoa hoc trén thé gidi va Viét Nam da c6 nhiéu nghién
clru bién dang co ngot trong bé tdng va dat dugc nhiéu két qua
quan trong. Yéu t6 dé dm tuong ddi ctia moi trudng (RH) la yéu té
anh hudng 16n nhat. Khi chénh léch nhiét dé khong 16n thi anh
huéng cta yéu té bién dang nhiét khéng dang ké va hau nhu
khéng anh huéng dén két qua do bién dang co ngot. Trong pham
vi nghién ctu, cac thi nghiém dugc tién hanh trong phong thi
nghiém chudn (c6 nhiét d6 gan nhu khéng déi) nén bién dang
nhiét dugc bo qua.

Qua phan tich bién dang co ngét cé thé nhan thdy cac théng
s6 chinh &nh hudng dén bién dang co ngot cda vat liéu bé téng
bao gém: cdp phéi clia vat liéu bé tdng (loai xi mang, ty 1& hat min,
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ty 1& nudc trén xi mang...), hinh dang kich thudc ca két cau, do6 4m
tuong d6i ctia méi trudng. Viéc lua chon mot thanh phan cap phéi
vat liéu hgp ly sé cé vai trd quan trong trong viéc han ché bién
dang co ngét clia vat liéu bé tong. Cung véi d6 la cap dé bén ciing
€6 anh hudng nhat dinh dén bién dang co ng6t, nhat 1a & do tudi
sdm. Hién nay c6 rat it nghién cliu vé co ngét & do tudi sém, vi vay
bai bao nay nghién ctu vé anh hudng cltia cap dé bén dén bién
dang co ng6t bé téng & d6 tudi sém.

2. CHUONG TRINH THi NGHIEM

2.1. V4t liéu va cap phdi

Vat liéu dung ché tao bé tdng: xi mang, da dam, cat vang, nudc
va phu gia. Xi mang do cong ty Vissai Ninh Binh san xuat khoi
lugng riéng 3.1 g/cm?. C6t liéu nhé st dung la cat vang song L6 va
da dam Kién Khé (Viét Nam) dugc st dung lam c6t liéu 16n. Nudc
st dung trén vat liéu théda man tiéu chuin nudc dung trong bé
tong TCVN 4506:1987 [4]. Phu gia siéu déo (SP) st dung ROADCON
- SSA 3000 géc Polyethylene Glycol Methacrylate hoat tinh dam
bao theo tiéu chudn ASTM 494 D&G.

Cac cap phéi ché tao B1 va B2 dugc trinh bay trong Bang 1.

Bang 2. Cac mau thi nghiém.

Bang 1. Cap phdi ché tao B1 va B2.

Mix | Ximang | Cat ba Nuéc SF Siéu déo
(kg) kg) | (kg) U (kg) (%)

B1 450 650 1120 | 190 0 0

B2 520 620 1120 | 185 50 3

2.2. Phuong phap thi nghiém

Thi nghiém do bién dang dugc tién hanh trén 01 cdp phéi B1
cb cudng dd chiu nén 30MPa va 01 cdp phdi B2 c6 cudng dé chiu
nén 60 MPa. Mbi cip phdi tién hanh ché tao 03 t6 mau lang tru
kich thudc 10x10x40 cm dé do co ngét vdi céc loai thi nghiém nhu
i) Co ngét t8ng (TS); ii) Co ngdt tu sinh (AS); iii) Co ngét kiém ché c6
c6t thép (TS-R); iv) co ng6t kiém ché véi Ring test (RT). Cac t6 mau
dugc luu giti trong td khi hau khéng ché & nhiét dd 27 + 2 °C va do
am 80 + 5% tai Phong thi nghiém va kiém dinh - Trudng Pai hoc
Xay dung Ha Noi. Déng thdi tién hanh thi nghiém Ring test dé xac
dinh thai diém hinh thanh vét nit do co ngét ddi véi cap phdi trén.
Céc thi nghiém dac trung co hoc nhu cudng do chiu nén (CBCN),
mo dun dan héi (MPH) cling dugc déng thai thuc hién.

Chi tiét cdc mau thi nghiém dugc trinh bay trong Bang 2.

STT Loai thi nghiém Ki hiéu Kich thuéc mau (mm) SS lugng mau Ngay tudi
mau /01 Cap phéi
1 [Thi nghiém co ngét téng khéng cét thép [TS - 100x100x400 03 Lién tuc tir 0 ngay tudi dén 28 ngay
2 [Thi nghiém co ngét tu sinh khong c6tAS - 100x100x400 03 Lién tuc tir 0 ngay tudi dén 28 ngay
thép

3 [Thi nghiém co ngét c6 c6t thép TS-R- [100x100x400 C6t thép gai (312) |03 Lién tuc tor 0 ngay tudi dén 28 ngay
4 [Thi nghiém cudng do6 chju nén C- Tru 150x300 03 28

5 [Thi nghiém mé dun dan héi Eb - [Tru 150x300 03 28

6 [Thinghiém Ring test RT 02

uoc thé hién trong Hinh 1.

Hinh anh cdc mau thi nghiém d

1

¢. Mdu thi nghiém co ngdt kiém ché c6 c6t  d. Mdu Ring test
thép (TS-R....)

Hinh 1. Mot 56 hinh anh ché tao mau thi nghiém.

2.3.Thi nghiém xac dinh gia tri cuéng d6 chiu nén va mé
dun dan héi ctia bé tong

Thi nghiém xac dinh gia tri cudng doé chiju nén va moé dun dan
héi clia bé téng theo thdi gian dugc xac dinh & 28 ngay tudi.

Thi nghiém & 2 loai cdp phdi. Mbi cap phdi tuang (ng moét té
mau. M6i t8 mau bao gém 03 mau co ban. Mau thi nghiém xéc

dinh gid tri cudng dé chiu nén va moé dun dan hoéi theo thai gian la
mau hinh tru tron cé kich thuéc 15x30 cm va dugc xac dinh theo
Tiéu chudn TCVYN 5276:1993 [5].

2.4. Thi nghiém do bién dang co ngét trén mau ling tru

2.4.1. Thiét bi thi nghiém

Ta khi hdu (khéng ché nhiét do va dé dm theo yéu ciu thi
nghiém). Théng s6é ky thuat TG khi hau: Hang san xuat: Matest.
Model: LHS - 250 SC (H). Dung tich tu: ~ 250 lit.Trong lugng: 140 kg.
Thang nhiét d6 lam viéc: 5+2°C dén 50+2°C. Thang d6 am: 50%
dén 95%. Cong suat néng: 150 W. Céng suat nén: 180 W. Ngudn
dién: 220V. Kich thudc trong: 600x500x830 mm.

Thiét bi do bién dang co ngét cia bé téng. Bién dang tu do
cGa mau dugc do bang thiét bi do Comparator do hang MATEST
(Italia) ché tao; Model: C363 KIT. P& tao chuan do bién dang, cac
ch6t bang thép khéng gi duge dat c6 dinh vao khuén tao mau bé
téng trudc khi tién hanh d8 sao cho khoang cach gilia cac chét
bang 300mm (la chiéu dai chuin do). Cac chét nay dugc dat & hai
mat déi dién cla mau thi nghiém, cho phép do dugc 02 két qua do
ung v6i méi mau thi nghiém. Bong hé do co ngot chinh xac toi
0.001T mm (1/1000). Trong qué trinh do déng thai xac dinh khoi
lugng mau bang can do trong lugng tai moi thai diém do.

2.4.2. Quy trinh thi nghiém

Cac mau thi nghiém sau khi duc bé téng dugc bao dudng theo
Tiéu chudn TCVN 3117:1993 va TCVN 3015:1993 [6]. CAc mau sau
khi ché tao. Cac mau thi nghiém dugc thdo khudn sau 24 gis ké tu
khi duc bé téng va dugc bdo dudng gilt 4m 1 ngay, sau d6 dugc
dua vao ngam nudc 2 ngay ti€p theo. Mau sé dugc lau khé sau khi
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lay khoi thung ngam va dua vao luu gilr trong Tu khi hau (Phong
thi nghiém chuan) va Phong thi nghiém méi trudng. Tién hanh do
lay s6 liéu dau tién. Mdi 01 mau sau khi ché tao dugc dan gidy co
ghi cac théng s6 dé phuc vu céng tac thi nghiém sau nay.

Mau thi nghiém co ngét tu sinh dugc boc ni-long dé tranh mat
nudc ngay tai thoi diém thao mau, viéc nay dién ra trong sudt qua
trinh thi nghiém. Mau do co ngot kiém ché dugc ché tao bang
cach dat thanh thép (@ 12) vao chinh gitta mau thi nghiém. Chi tiét
cac mau thi nghiém dugc trinh bay trong Hinh 1.

L

-

“pse T

b). Do cdc gid tri bién dang tai cdc ngay tudi
khdc nhau

2). Ldy s doc vé gid trj 0 bdng chu&’n do

Hinh 2. Do co ngdt mau thi lang tru.

2.5. Thinghiém do bién dang co ngét bang Ring test

Thiét bj thi nghiém Ring test xac dinh kha nang gay nut va thoi
diém nut cda bé tong non tudi phu hgp véi tiéu chudn ASTM
C1581/ C1581M - 18a [7]. Thiét bi gébm cac bd phan: Vong tron
thép bén trong c6 chiéu cao 152 mm, dudng kinh ngoai 330 mm,
day 12.5 mm, d& nhdn mat trong va mat ngoai dat 1.6 um; Vong
tron ngoai c6 dudng kinh trong 406 mm, chiéu day 3 mm; Hai
vong tron thép dugc dat trén tam day hinh vuéng (450 x 450 mm)
thép phdng day 3 mm phi son epoxy nhd cac chét dinh vi; Bén
cam bién (ky hiéu: CB1, CB2, CB3 va CB4) loai SGT-2DD/350-SY11
OMEGA® dugc gidn vao mat trong clia vong tron thép trong & vi tri
gilra chiéu cao cach déu nhau theo dudng kinh dé ghi nhan bién
dang clia vong tron thép bén trong (do co ngét clia vong bé tong
xung quanh) bang loai keo gidn chuyén dung Extra 4000; S6 liéu
cda thi nghiém dugc do bang thiét bi thu nhan dir liéu N19237 két
ndi vGi may tinh théng qua céng giao tiép NI USB9162. Sau khi ldp
dat thiét bi theo thiét k& mét hé théng thiét bi Ring test hoan
chinh thé hién trong Hinh 3.

Hinh 3. Hé thdng thiét bi Ring test thuc té

Trudc khi @6 mau vao khudn can dung dau (dau thoa khuén thi
nghiém) thoa déu mat ngoai clia vong thép bén trong, mat trong
cla vong thép ngoai va tam day tai vi tri bé téng tiép xuc. Mau
dugc d6 thanh hai I&p c6 chiéu cao tuong duang nhau, méi I6p dé
dugc dam 75 1an xung quanh bang thanh sat tron tron dudng kinh
10 mm va tién hanh rung sau méi I6p dé. Qua trinh do bién dang
dugc thuc hién trong vong 10 phat sau khi cong viéc d6 mau thuc
hién xong, sau 24 gid thi vong tron ngoai dugc thao da. Tan suat
lay két qua bién dang la 30 phut va do dén khi vong bé tdng bi nut
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thé hién trén bé mat mau va di cung su giam dét ngét gia tri bién
dang cuia vong tron thép. Méi cap bé téng thi nghiém dugc thuc
hién trén ba mau dong thoi hodc trong diéu kién thi nghiém tuong
tu nhau.

3. KET QUA VA THAO LUAN

3.1. Gia tri cudng do chiu nén va mé dun dan héi ctia bé tong

Két qua thi nghiém cudng do chiu nén (CBDCN) va mo dun dan
hoi (MPH) ctia cap phéi B1 va B2 dugc néu trong Bang 3.

Bang 3. Két qua thi nghiém cudng do chiu nén va mé dun dan
héi ctia mau thi nghiém.

Cap CPCN tung | CBDCN MPH tiung | MPH
phéi mau (MPa) trung binh | mau trung binh
(MPa) (Gpa) (MPa)
B1 33.2 335 28.3 27.7
335 27.6
33.9 27.1
B2 65.9 65.7 41.3 41.4
65.7 41.4
65.5 41.6

3.2. K&t qua do bién dang co ngét mau lang tru 3.2.1. Bién
dang co ngét tdng (TS)

HEN DR
anGOT{ 104

Hinh 4. Bi€u d6 bién dang co ng6t tdng cla mau cap phdi B1 va B2.

Thoi diém 0-3 ngay: TS clia mau cap phdi B1 phat trién theo
dudng gap khuc tang dan ti gia tri tir 25.6 x10° dén 141.1 x10°6. TS
cla mau cap phdi B2 phat trién theo dudng gap khdc tu gia tri tir 0
dén 34.5 x10°%. Tai thdi diém 3 ngay, gia tri TS cla mau cap phdi B2
bang 24.5% gia tri TS ca mau cap phoi B1.

Thai diém 3-28 ngay: TS clia m3u cap phdi B1 phét trién theo
dudng gép khuc tang dan tir gia tri tir 141.1 x10 dén 261.2 x10%.
TS ctia mau c&p phédi B2 phat trién theo dudng gap khuc ting dan
tU gia tri t&r 34.5 x 10° dén 155 x10°. Tai thoi diém 28 ngay, gid tri
TS cia mau cap phdéi B2 bang 59.3% gia tri TS cila mau cap phoi B1.

TS clia mau cap phdi B1 va B2 & 3 ngay tudi lan luot dat gia tri
54.0% va 22.5% so vdi thai diém 28 ngay tudi. Tai 28 ngay tudi, TS
cGa mau cdp phdi B2 nhé hon TS clla mau cap phéi B1 (~60%).
3.2.2. Bién dang co ngét tu sinh (AS)

o nGoT(10%)

Hinh 5. Biéu dd bién dang co ngéttuéinh clia méu cap phdi B1va B2.
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Thai diém 0-3 ngay: AS clla mau cap phdi B1 phat trién theo
dudng géap khuc tang dan tu gia tri tir 9.7 x10° dén 54.7 x10°%. AS
clia mau cap phdi B2 phat trién theo dudng gap khuc tur gia triti 0
dén 12.3 x10%. Tai thai diém 3 ngay, AS clia mau cap phdi B2 bing
22.5% AS ctia mau cap phdi B1.

Thai diém 3-28 ngay: AS clia mau cdp phdi B1 phat trién theo
dudng gdp khic tang dan ti gid tri tir 54.7 x10° dén 96.4 x10°5. AS
clGa mau cip phdi B2 phat trién theo dudng gap khuc ting dan tu
gia tri tir 12.3 x 10° dén 55.3 x10%. Tai thoi diém 28 ngay, AS cla
mau cap phdi B2 biang 57.4% AS cGla mau cap phoi B1.

AS ctia mau cdp phé&i B1 va B2 & 3 ngay tudi lan lugt dat gia tri
56.7% va 22.2% so v&i thdi diém 28 ngay tudi. Tai 28 ngay tudi, AS
cGa mau cap phéi B2 nhd hon AS clia mau cap phdi B1(~57%).
3.2.3. Bién dang co ngét kiém ché (TS-R)

wOOT (104

Hinh 6. Biéu d6 bién dang co ngét kiém ché clia méau cip phdi B1va B2.

Thai diém 0-3 ngay: TS-R cGla mau cdp phdi B1 phat trién theo
dudng gap khuc tang dan tu gia trj tir 12.6 x10° dén 47.9 x10°6. TS-
R clia mau cdp phdi B2 phat trién theo dudng gap khc tur gia tri tur
0 dén 14.6 x10%. Tai thdi diém 3 ngay, TS-R clla mau cap phéi B2
bang 30.5% TS-R clla mau cap phdi B1.

Thai diém 3-28 ngay: TS-R clia mau cap phdi B1 phét trién theo
dudng gap khuc tang dan tir gia tri tir 47.9

x10 dén 105.3 x10°%, TS-R clla mau cap phéi B2 phat trién theo
dudng gap khuc tang dan tur gia tri ti 14.6 x 10° dén 52.5 x10°. Tai
thai diém 28 ngay, TS-R clla mau cap phdi B2 bang 49.9% TS-R cla
mau cap phoi B1.

TS-R cla mau cap phdi B1 va B2 & 3 ngay tudi lan lugt dat gia
tri 45.4% va 27.8% so véi thai diém 28 ngay tudi. Tai 28 ngay tudi,
TS-R clia mau cdp phdi B2 nhd hon TS-R cia mau cap phéi
B1(~50%).

3.3. Két qua do bién dang co ngét bang Ring test

Bién dang clia vanh thép ctia mau cap phdi B1 ¢é chiéu hudng
tang dan theo thdi gian, trong d6 cé xuat hién nhiéu doan bién
thién do xuat hién vét nit nho lam gian bé tong, giam &p luc nén
vanh thép, sau d6 vanh thép dat bién dang cuc dai vao thoi gian 6
ngay, tai dé xuat hién vét nut I6n, vét nit to dan lam gidm bién
dang ctia vanh thép. Cudi cling, tai thai diém 9 ngay xudt hién vét
nit doc xuyén mau 0.16 mm, bién dang clia vanh thép trg vé 0.

Bi€n dang clia vanh thép ctia mau cap phdi B2 cé chiéu hudng
tang dan theo thdi gian, trong d6 c6 xuat hién nhiéu doan bién
thién do xuat hién vét nit nho lam gian bé tong, giam &p luc nén
vanh thép, sau d6 vanh thép dat bién dang cuc dai vao thai gian 7
ngay, tai dé xuat hién vét ndt 16n, vét nat to dan lam gidm bién
dang clia vanh thép. Cuéi cung, tai thai diém 11 ngay xuét hién vét
nut doc xuyén mau 0.17 mm, bién dang clia vanh thép tr& vé 0.

Gia tri bién dang cuc dai vanh thép ctia mau cap phdi B2 I6n
hon mau cap phdi B1 1a 18.75%, thai diém vanh thép bién dang
cuc dai cla mau cap phéi B2 dai hon mau cap phéi B1 la 1 ngay,
thoi diém bién dang vanh thép tré vé 0 clia mau cip phdi B2 dai
hon mau cap phéiB1 1a 2 ngay.
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Hinh 7. Két qua thi nghiém Ring test cap phdi B1.
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Hinh 8. Két qué thi nghiém Ring test cdp phdi B2.

Bién dang (*10 6) etia vanh thé;

4, KET LUAN

Tu céac két qua thi nghiém, c6 thé thdy nhiing dic diém can
ban cuta hién tugng co ngét & bé tong cé cap dé bén khac nhau.
Phan co ngot ty sinh va co ngét kiém ché nhé hon co ngot téng &
ca 2 cdp phdi B1 va B2. Phan co ngét téng, co ngdt tu sinh va co
ngét kiém ché tang 1én rd rét theo thdi gian phat trién cla bé tong.

Bién dang do &p luc bé téng tac dung Ién vanh thép clia mau
cap phéi B2 I6n hon ctia mau cap phéi B1 la 17.5% theo két qua thi
nghiém. Thoi diém bién dang do ap luc bé téng tac dung Ién vanh
thép cuc dai va thoi diém xuat hién vét ndt doc xuyén mau cda
mau cap phdi B2 hon ¢é thai gian lau hon mau cdp phdi B1.

Bai bao da cung cap bo s6 lieu vé bién dang co ngét cta bé
tébng & tudi sém, lam cao s& cho viéc tim gidi phap cho phép han
ché tinh trang nut trén két cdu bé tong va bé tdng cot thép.
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TGM TAT

Tinh tir 2004 dén nay, Pha Qudc co tdc da tang tredng kinh té
lugn & mirc cao (19.99%/ndm), mang tinh dn dinh va bén vimng,
h&u hét cac chi tigu kinh t& - x& hai déu tang, nang ty & dang
gap GRDP cia Pha Qudc vao GRDP caa tinh Kign Giang nam 2021
l&n B.1%.

Loi thé vé dia Iy, két ndi giao thang, khang gian du lich phong pha,
yéu td van haa dan gian, phong tuc tap quan da dang d& mang lai
nét dic trung doc dao cho céc diém du lich. Bén canh da, Igi the sé
hitu tai san thien nhign phong pha va da dang bao gdm béi bién,
ring, nii va hé thang sinh vat bién, Phi Oudc dugc dinh hudng tré
thanh mat trong cac dac khu kinh t& quan trong coa ca nuac; Trong
bdi canh da, trong 0 nam trd lai day, bat dong san du lich (BDSDL)
dé va dang phat trién manh mé. Tuy nhién, viéc phét trién bat BBSDL
ciing ca nhiéu bét cap lign quan dén khi chua treng thich vai ha tang
ki thuat; quy hoach va quan Iy quy hoach chua dap ng kip nhu céu
déu tur xay dung; phat trign BBSDL chira gén lién vai khai théc higu
qué dat dai va bao vé mai truang. Bén canh da, nhiéu du an cham
trién khai, cong tac xay dung, khai thac va quan Iy van hanh can kha
nhiéu bat cap.

Bai bao trinh bay céc ndi dung chinh: () Tang quan chung vé tinh
hinh phat trign BBSDL tai Pha Qudc; (2) Phén tich céc van dé tan tai
trong quy hoach va quan Iy phat trién BOSDL; (3) D& xuét mat sd
dinh huwang quén ly phat trién BOSDL tai Pha Qudc.

Tir khaa: Bat dang sén du lich; quy hoach; quén Iy quy hoach.

ABSTRACT

Since 2004, Phu Quoc has had a consistently high economic growth rate
(19.59%/year). which is stable and sustainable; Most socio-economic
indicators increased, raising Phu (Juoc's GROP contribution rate to Kien
Giang province's GROP in 2021 to 69.%. Geographical advantages and
traffic connections; Rich tourist space, folk cultural elements, diverse
customs and traditions have brought unique characteristics to tourist
destinations; Besides, with the advantage of owning rich and diverse
natural assets including beaches, forests, mountains and marine biological
systems, Phu (uoc is oriented to become an important special economic
zone of Vietnam. In that context, in the past five years, Tourism Real Estate
in Phu (luoc has been developing strongly with more projects and products.
However, tourism real estate development also has many shortcomings
such as: the development speed is not compatible with the technical
infrastructure; Planning and planning management have not kept up with
construction investment needs; Tourism real estate development is not
associated with effective land exploitation and environmental protection.
Besides, many projects are slow to be implemented, construction,
exploitation and operation management still have many shortcomings. The
following article presents the main contents: () General overview of the
situation of tourism real estate development in Phu (Quoc: (2) Analysis of
existing problems in planning and management of tourism real estate
development: (3) Propose some orientations for management of tourism
real estate development in Phu Quoc.

Key words: Tourism real estate; planning; planning management

1. TONG QUAN CHUNG VE TINH HINH PHAT TRIEN BDSDL
TAI PHU QUOC

1.1. GiGi thiéu chung

TP Phu Quéc thudc tinh Kién Giang, nam trong viing bién Tay
Nam cla Viét Nam, pham vi hanh chinh cé 02 phuong va 07 xa,
dién tich tu nhién 593,05 km? tuong duong 58.923 ha, chu vi ba
bién dai 150km, ndi rong nhat phia Bic dao 1a 27km, noi hep
nhat & cudi Nam dao la 3 km, cuing véi bién, Phi Quéc c6 99 ngon
nui, doi.
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Pha Quéc cé vi tri dia ly chién lugc gan véi cac thi trudng cé muc
do tang truang I6n va nang déng trong ASEAN nén thuan lgi cho giao
thuong, du lich (dudng bay ngén, dudng bién gan). Bén canh dé, Pha
Qudc cé nhiéu bai bién, su khac biét vé mat khi hau va cac diéu kién
hai van gilta hai b Dong va b& Tay déo cho phép t6 chic cac hoat
déng du lich quanh nam. Vi vay, Phi Quéc phu hgp vaéi dinh huéng
phét trién d6 thi du lich sinh thai bién, 830 cao cap, gén véi chiic ndng
la trung tdm du lich bién, dao tdm c& quéc gia va khu vuc [1]. Phu
Qudc ¢6 ti€ém nang to Ién dé phat trién du lich va c6 vi tri quan trong
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vé quéc phong - an ninh véi 4 muc tiéu chinh: (i) xdy dung Phu Quéc
tré thanh Khu kinh té - hanh chinh déc biét; (i) thanh phé bién ddo; (iii)
trung tdm du lich va dich vu cao cdp tdm c& quéc té: (iv) trung tdm khoa
hoc céng nghé ctia quéc gia va khu vuc Béng Nam A.

Dén nay, can ctrvao Quy hoach chung da dugc Thu tuéng Chinh
pht phé duyét, TP Phu Quéc da tién hanh lap, diéu chinh Quy hoach
phan khu ty 1& 1/2000 d€ lam co s& cho viéc dau tu xay dung két cau
ha tang xa héi, thu hat kéu goi dau tu vao Khu kinh t& Pha Quéc [5].
Qua d6, c6 thé khdng dinh rang, cac b&i cadnh thuan Igi vé diéu kién
tu nhién cho dén phap ly nha nudc dau da tao cho co héi thu hat,
kéu goi dau tu phat trién bat dong san du lich kha manh mé tai Phu
Quéc, nhat la trong vong gan 10 nam trd lai day.

1.2. Tinh hinh phat trién dé thi va quy hoach dé thi

TP Phi Quéc hién c6 09 don vi hanh chinh, gém 02 phudng: An
Théi, Duong Bong va 07 xa: Bai Thom, Clra Can, Clra Duong, Duong
To, Ganh Dau, Ham Ninh, Thé Chau dugc ky vong sé la cap do thi
phat trién giai doan téi. Dan s6 toan thanh phd khoang 144.700
ngudi. Mat do dan sé trén dién tich dat tu nhién 1a 246 ngudi/km?.
Tang dan s6 trung binh giai doan 2013-2021 la 3,68%/nam, ty lé
tang dan sé tu nhién khodng 1,15%, ty lé tdng dan s6 co hoc la
2,53%. Tinh dén thang 3/ 2023, téng dién tich dat ty nhién cta
thanh phé 1a 58.927 ha. Téng dién tich dat xay dung clia toan thanh
phé 1a 5.549,4 ha, chiém 9,4% dién tich dat tu nhién - trung binh 338
m?/ngudi. Dat thuong mai, dich vu du lich (khu du lich, nha hang,
khach san: 3.221.3 ha, chiém 63,4% dién tich dat xay dung. Dat Iam
nghiép bao gém: Dat riing dac dung (Vudn quéc gia) cling dugc cho
thué méi trudng riing dé kinh doanh dich vy, du lich sinh thai (497
ha- Safari). Dat riing phong ho dugc cho thué méi trudng riing dé
kinh doanh dich vu, du lich sinh thai la 89 ha [8], [9].

T6c d6 d6 thi hda kha nhanh tai 2 phudng Duong Béng, An Thai
truc thudc TP Phi Quéc do su phat trién ctia du lich nhitng ndm gan
day. Trén co sé dinh hudng chung phat trién ddo Phi Quéc, mot s
quy hoach da dugc phé duyét lam can ci thu hat dau tu, trién khai
xay dung trong thai gian qua [2], [3], [4].

0

9

¥
a) Phén viing phdt trién do thi b) Dinh hudng phdt trién khong gian
Hinh 1. Dinh hudng phét trién khdng gian TP Phd Qudc (Ngudn: “Bdo cdo thuyét minh
Quy hoach chung TP Phii Qudc, tinh Kién Giang dén nam 2040”) [2]
Phan vung phat trién BDSDL dua theo cac dic diém canh quan
sinh thai tu nhién, dac diém dia hinh va cac diéu kién hién trang

khac, dé tan dung cac tiém ning va co hdi cia méi khu vuc dic
trung, tao diéu kién dé€ Phu Quéc phat trién nang dong, hiéu qua va
c6 ban sic vé kinh té - xa hoi - canh quan, thuc hién tét cac chién
lugc phat trién da xac dinh va d3c biét 13 dé tao thuan Igi cho qua
trinh quan ly phat trién BDSDL theo quy hoach. Hién nay, dau tu
phét trién ctia Phi Quéc dua trén 12 khu vuc theo chic ndng quy
hoach. Cac khu vuc dugc phan vung nhu sau [xem Hinh 1]: (1) khu
vuc Duang Déng; (2) khu vuc Bai Trudng; (3) khu vuc Bai Ong Lang
- Clra Can; (4) khu vuc Bai Vong; (5) khu vuc Bai Sao; (6) khu vuc An
Théi; (7) khu vuc Vinh Bam; (8) khu vuc Bai Khem va Mai Ong Doi;
(9) khu vuc vuc ven bién phia Déng Bic dao; (10) khu vuc ven bién
Phia Bic dao, Bai Thom; (11) khu vuc ven bién phia Tay Bic dao; (12)
khu vuc quan ddo Nam An Théi.

1.3. Tinh hinh phat trién du lich va BBSDL

V&i loi thé vé ty nhién dé phat trién du lich, lugng khach du lich
dén Phu Quéc tang cao qua cac nam. Vé co cau khach du lich: Khach
noi dia chiém ty trong 16n trong o cau khach du lich (70 - 80%); Ty
trong khach qudc té c6 tang, nhung van chi chiém khoang 20 - 30%
téng lugng khach. T ndm 2004 néu nhu Pha Qudc chi c6 hon 55 co
s& luu trd thi ndm 2022, Pha Quéc ¢é hon 471 ¢o s luu trd c6 dang
ky véi téng s6 phong la 23.634 phong khéch san (Bang 1). Nhu vay,
chi hon 15 ndm dau tu phat trién Phi Quéc c6 thém 416 khu luu trd
du lich (tdng 8,56 lan so vGi nam 2004 [8]).

Bang 1. Théng ké s6 lugng phong luu tri/ khach san tai Phi Quac

ST Hang co's¢ 2015 2017 2018 2019 2020 2021
luu trd
Téng s6 6.500 | 12.500 | 17.000 | 20.828 | 17.215 | 23.634
budng
phong
1 4-5 530 664 3794 3794 | 5695 | 8339 | 10.048
2 2-3 530 920 1222 | 1222 | 1423 | 644 644
3 0-1sa0 407 943 943 982 202 175
4 (Cacloai khdc | 5.409 | 6.541 11.041 | 12728 | 8.030 | 12.767

(Nguén: S¢ Du lich Kién Giang va Ban Qudn Iy Khu Kinh t& Phu Quéc) [9]

Trong khi d6, véi cac chinh sach uu dai va cac diéu kién thuan

Igi phat trién du lich, trong thdi gian vira qua, da cé rat nhiéu du an

BDSDL duoc cap phép dau tu, trién khai xay dung va dua vao hoat
dong (xem hinh 2).
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a) Phdn bd cdc du dn b) Tinh hinh trién khai hoat dong

Hinh 2. Tinh hinh dau tu, trién khai xay dung va dua vao hoat dong céc du an (Ngudn:
“Bdo cdo thuyét minh Quy hoach chung TP Phii Qudc, tinh Kién Giang dén ndm 2040”) [2]

Ngoai nhimng du an BDSDL dau tu bang ngudn ngan sach nha
nudc tir nhitng nam trudc 2005 thi nhiing du &n BDS ti ngudn vén
tu nhan phuc vu cho du lich da dugc dua vao khai thac mang tam
c& khu vuc va quéc té trai dai tir Bac dao xuéng Nam dao, tao thanh
chudi BDSDL kha tiéu biéu nhu: quan thé vui chai giai tri I6n nhat
Doéng Nam A - GrandWorld; Vinwonder; Khu vudn thi ban hoang da
Safari; Casino Phu Quéc; Sun World Hon Thom Nature Park; hé
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théng cép treo 3 day vang trén bién 16n nhat thé gidi tai Hon Tham;
cac khu nghi duéng néi tiéng nhu JW Marriott Phi Quéc, Movenpick
Resort Wavely Phu Quoc, Intercontinental, Novotel, Pullman,
Crowne Plaza Phu Quoc, Radisson Blue,...[7]. Nhiéu loai hinh, san
pham dich vu du lich sinh thai gén véi tai nguyén du lich bién, dao;
dulich gén lién v&i cac di tich lich st, cac cong trinh van hda va danh
lam thang canh; du lich lang nghé; du lich gan lién vdai 1& hoi, tin
ngudng; san phdm du lich MICE,... Cac sdn phdm BDSDL doc ddo
hién dai mang tdm c& qudc té néu trén co kha nang thu hat hang
tram ngan du khach tham quan, nghi dudng, vui choi giai tri moi
ngay.

S6 lugng phong va san phdm BBSDL dugc xay dung mdi gia
tang. Tinh dén thang 10/2022 ¢6 51 dy an dugc dua vao hoat dong
vdi dién tich 1.182ha, tdng vén dau tu khoang 17.360 ty déng, 77 du
an dang trién khai xay dung vai dién tich 4.154ha, téng von dau tu
khodng 193.125 ty dong tuong duang 09 ty USD (trong 77 du an
néu trén c6 18 dy an da dua vao hoat dong 1 phan) (xem hinh 2).
Bén canh 23.634 phong dugc dang ky khai thac thi cac du &n bat
ddng san nghi dudng hién nay cung cap thém gan 29.000 phong da
dugc xay dung hoan thanh nhung chua dugc khai thac st dung.

2. PHAN TiCH CAC VAN PE TGN TAI TRONG QUY HOACH VA
QUAN LY PHAT TRIEN BDSDL

2.1. Cung va cau trong phat trién BDSDL

S6 lugng phong theo Nghi quyét sé 03-NQ/TU ngay 16/11/2017
vé phét trién du lich cla tinh Kién Giang dén 2020 va dinh hudng
dén nam 2030 cu thé nhu sau [6]: (1) ndm 2020 khoang 21.200
phong; (2) nam 2030 khoang 54.600 phong. Nhu vay téng s6 lugng
phong hién nay qua ra soat cac nguon sé liéu cho thay da vuot s6
phong theo du bao clia nam 2020 va xap xi vai dinh huéng nam
2030.

Cong suat ctia Cang Hang khéng Pha Quéc giai doan hién nay
c6 thé dén 4-4,2 triéu khach/nam. Cuc Hang khéng dang dé nghi B
GTVT diéu chinh QH cang hang khéng Quéc té€ thai ky 2021- 2030
tdm nhin dén ndm 2050 vdi cdng suat giai doan 2030 cong suat la
10 triéu khach/nam va dinh huéng nam 2050 la 18 triéu khach/nam.

Bén canh d6 Cang bién Phi Quéc, theo quy hoach Phu Quéc c6
thé doén 1,2 triéu khach/ndm (ndm 2020) va 1,9 trieu khach/ndm
(ndm 2030). Thuc té€ nam 2022, Phi Quéc dén 4,7 triéu lugt khach
du lich. V&i phuong tién van chuyén hién nay, méi ngay Phu Quéc
trung binh d6n han 50 chuyén bay ha canh; c6 trén 08 chuyén tau
khach/ngay va 17 chuyén tau pha/ngay téng lugng khach dén Phu
Qudéc bang dudng khéng va dudng bién binh quan khodng 23.000-
24.000 khach/ngay [8] va tuong lai dén 2030 c6 thé dat 40.000-
50.000 lugt khach/ngay. Thuc té s6 lugng phong luu trd da dugc
phé duyét trong quy hoach cac khu du lich theo Biéu chinh quy
hoach chung dén nay khoang 79.727 phong [8].

Nhu vay, v6i quy mé khach hién tai nhu trén, néu tinh trung binh
kha nang phuc vu 2 ngusi/phong, lugng phong tiéu thu chi cé thé
dat binh quan khoang 7.000 phong (thuc té lugng khach) dén
12.000 phong (nédng luc t6i da ctia cac phuong tién van chuyén). Vi
du kién trong tuong lai (nam 2030) nang luc cda hé thong van tai
cling chi dap ung dugc quy moéd 20.000-25.000 phong. Nhu vay
nguén cung hién nay da vugt quéa dinh hudng phat trién du lich
cling nhu nang luc van tai hanh khach ra do.

2.2. Nguy co va théach thic déi véi phat trién BDSDL tai Pha
Quéc

Nhin chung, cac du an du lich nghi duéng dang dugc trién khai
tai Phu Quéc hién nay c6 nhiing tac dong tich cuc dén cac hoat
dong kinh té€ nhu du lich, thueng mai, dich vu... Tuy nhién, dién tich
dat danh cho cac du &n du lich nghi dudng rat I6n, véi quy mé tap
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trung kha biét |ap véi dién tich 16n tai mot s6 khu vuc, nén han ché
stc hap dan d6i véi du khach.

Cac nguy co I6n cta phat trién BDSDL hién nay la su mat can déi
gilta nguén cung va cau trong BDSDL. Quy mé san phdm nang s6
phong luu trd sé khai thac rat I6n vira khong can déi véi ha tang, via
khéng can déi véi cac chiic nang khac cia dé thi: y té, gido duc, dich
vu khéc.

Viéc phat trién dé thi thiéu su can d6i gilta cac thanh phan va co
cdu st dung dat khi quy mé san phdm BBSDL qua Ién va chiém
dung quy dat 16n so vGi cac chiic néng khac va quy mé dan sé do
thi. Vi dinh hudng lugng bat déng san véi quy moé 1én 54.600
phong (theo Nghi quyét s6 03-NQ/TU) va 79.727 phong (theo phé
duyét trong cac d6 an Quy hoach) thi Quy mé khach du lich cé thé
dat dén 100.000 - 160.000 ngudi. Tl d6 cho thdy su mat can déi gitia
quy mé dan sé tai chd va quy mo khach luu trd ngén ngay. Can cé
su can ddi gilta lgi nhuan phat trién du lich ngan han va phat trién
bat déng san vai tinh bén viing vé méi trudng va xa héi lau dai cta
Pha Quéc nhu mét nai chén dinh cu lau dai.

Téac ddng cia bién d&i khi hau sé lam ting tan suat thién tai, dan
dén khé phét trién an toan va bén viing. Thai tiét thay déi that
thudng cling anh hudng 16n dén hoat dong du lich, ciing nhu lugng
khach di dén va luu trd tai Phi Quéc. Hoat dong giao thuong véi
Phu Quéc phai théng qua dudng bién hodc dusng hang khong. Déi
vdi giao thuang dudng bién phai mat nhiéu thai gian, tham chi Pha
Qudéc bi anh hudng do thai tiét xau khéng thé ra - vao dugc dan dén
hau qua tang chi phi luu théng hang hda, dich vy, xay dung, anh
hudng dén tién d6 thuc hién cac du an dau tu.

Su thi€u tuong thich gitta quy mé BDSDL va giao théng ddi
ngoai cling cac nguy ca tac dong tu bién déi khi hau, thai tiét cling
la cac nguy co rat Ién doi véi BDSDL tai Phid Quéc.

2.3. Cac van dé ton tai trong phat trién BDSDL tai Phu Quéc

TU cac van dé nguy co trén, c6 thé thay, cac van dé can gidi quyét
nhdm dam bao kha nang quan ly phat trién BDSDL tai Phu Quéc,
bao gém:

- Hién trang c6ng tac quy hoach, quan ly dau tu, kiém soat viéc
xay dung BDSDL chua bdo dam dinh hudng phat trién bén vimng.
Quy hoach chung diéu chinh nhiéu lan kéo theo mot s6 quy hoach
chuyén nganh va quy hoach chi tiét cling phai diéu chinh gay cham
tré doi vai hoat dong trién khai du an BBSDL clia doanh nghiép,
ngudi dan; chua c6 quy hoach phat trién t8ng thé BDSDL vdi tam
nhin da dai gan két véi quy hoach phat trién nganh du lich, thi
trudng bat déng san, cac van dé moi trudng xa hoi dam bao cho su
phat trién bén vimng ctia BBSDL trong tuong lai.

- Ha tang kinh té€ xa hoi chua déng bo, viéc du bao va xay dung
céc gii phap thuc hién chua sat vai tinh hinh phat trién, dan sé va
khach du lich ctia Phi Quéc; méac du dugce uu tién bé tri vén dau tu
cac cong trinh két cau ha tang thiét yéu nhung nguén vén van con
han ché& dan dén thiéu vén dé trién khai thuc hién. Ca dao chi c6 01
con dudng di b ven bién danh cho ngudi dan tai Bai Trudng nhung
khong co tinh két néi khu vuc céng cong.

- Viéc kéu goi dau tu vao Phu Quéc nhirng nam dau véi tam ly
mudn ddy nhanh téc dd phat trién Phd Qudc nén c6 phan voi va
trong tim hiéu théng tin, danh gia nang luc cac nha dau tu, tir dé c6
mot s6 nha dau tu chua that sy d vé nang luc nhung van dugc chap
thuan chu truong dau tu nén trién khai cham hodc khéng trién khai
duy an; nhiéu dy an BDSDL trién khai thu tuc phé duyét quy hoach
chi tiét kha cham, kéo dai thoi gian thuc hién dau tu, gay lang phi tai
nguyén dat dai, lam gia tang tac dong tiéu cuc dén doi séng dan cu
trong vung du an.

- Thiéu cac co ché, chinh sach tai chinh trong viéc thu hat doi
ngl chuyén gia cé trinh d6 cao, ngudi lao ddng dén cu trd va lam
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viéc tai Phi Quéc nén nguén lao déng chua dap tng nhu cau phat
trién va chua dép Uing cac yéu cau du lich hién tai, cing nhu ting
quy mé dan s6 tao su can déi gilra dan cu dai han va du khach.

- Do anh hudng truyén théng vé Phi Quéc thanh dac khu nén
da khién BDSDL phat trién néng va chua thuyc su quan tam quy
hoach dé dau tu xay dung va phat trién bai ban, bao tén thién nhién,
can dé&i san phdm va thi truong.

- Phan I6n cac du an va quy hoach chi tiét la cac du an du lich,
tap trung doc b bién; du lich nghi duéng khép kin nén han ché viéc
ti€p can ca ngudi dan va khach du lich dén cac bai tam. Tap trung
qua nhiéu vao xay dung BDSDL (cén hd nghi dudng va biét thy nghi
dudng dé ban va cho thué) tai cac b bién lam pha v& canh quan
chung toan dao, nén bé 1& co hoi tdn dung cac tiém nang khac vén
di c6 thé thu hut mét phan khic bat dong san du lich khac nhu:
Vueon qudc gia, mang ludi song sudi chua dugc tan dung khai thac
hiéu qua.

- Cac vén ban quy dinh vé Bat dong san du lich, va cac phap ly
lién quan dén dau tu, khai thac, kinh doanh, boi thudng, hé trg, tai
dinh cu khi nha nuéc thu héi dat con nhiéu bat cap thi€u thong nhat
trong nhan thuc va thyc hién lam mat nhiéu thoi gian, anh hudng
dén tién do giao dat cho chl dau tu khi trién khai dau tu xay dung
BBSDL.

- Méi trudng dat va nudc da c6 dau hiéu é nhiém cuc bé; cac co
s& cap thoat nudc, x{r ly nudc thai, thu gom va xt ly chat thai ran
hién tai déu khéng du dap (ng nhu cau hién tai va tuong lai clia Phu
Quéc, gay ra ngap lut va x6i mon bd bién; hé théng xi ly nudc thai,
rac thai chua dugc dau tu lam anh huéng dén méi trudng du lich
cla toan dao, chua ddm bao chuan muc séng chap nhan dugc cho
cu dan va tién ich cho du khach;

3. PE XUAT CAC PINH HUGNG QUY HOACH VA QUAN LY
PHAT TRIEN BDSDL

TU cac van dé phan tich nhu trén, nhdm dam bao su phat trién
bén viing cho BDSDL, cac dé xuat dinh hudng quy hoach va quan ly
nhu sau:

- C4u truc khong gian téng thé ctia ddo Pha Quéc trudc day
dugc xay dung véi tdm nhin phat trién toan dao du lich sinh thai,
nay can diéu chinh cho phu hop véi khu kinh té& c6 vi thé dac biét,
phat trién d6 thi bién dao c6 ban sic theo dinh huéng dé thi loai 1
vao nam 2025. C4u tric do thi phai dam bao cac chiic nang, thanh
phan dat dai, co cau dan cu va cac chiic nang st dung dat phu hgp;

- BBSDL phai dugc quy hoach va phat trién phu hop t6c do
phat trién kinh t&, phu hgp nhu cau du lich; da dang cac khéng
gian phat trién BDSDL, dich vy, cling nhu cac san phdm du lich
va cac hoat dong kinh té khac; c6 su két hop hai hoa, 16ng ghép
cac chuc nang do thi va chiic nang du lich cliing nhu cac chiic
nang kinh té khac;

- Nang cao hé s6 st dung dat mot cach hgp ly d€ dam bao kha
nang phat trién hiéu qua, sinh ddng va da dang trong cac khu dé thi
da chuic nang cling nhu cac khu dich vu du lich tap trung, ddm bao
hiéu qua stir dung dat va diéu kién vé mat dé dan cu va du khach;

- D3m bao phat trién hai hoa va két néi gilra cac khong gian xay
dung hién hitu va cac khéng gian phat trién mdi, gilia cac du éan 1én
va du an nhd; nghién cru kha nang phat trién, m& rong khéng gian
xay dung ra bién, nhung phai dugc danh gia méi trudng chién lugc
day du; tap trung phét trién BDSDL giap bién va bao ton khu phia
DPong cling nhu Bic dao, b6 tri quy dat du trir dé danh gia tiém ning
BDSDL trong tuong lai;

- Do t6c do phat trién cac du an BDSDL nhanh, dugc xay dung
va hoan thién vdi chat lugng tiéu chuan du lich 5 sao, nén can dau
tu ha tdng co s& dong bd dé két ndi tién ich dich vy;

- Can chu trong hon nita dén viéc phat huy téng thé cac gia tri
sinh thai bién, dao, riing, nui, van hoa, lich si... d€ phat trién BDSDL
va dé thi, véi quy mé va phuong thic phiu hgp, d€ dam bao su dac
sac, phong phu, hiéu qua, tiét kiem quy dat, c6 du phong cho tuong
lai; cht trong danh gia tac dong maoi truong va bao vé méi truong;

- Quan tam phat trién lanh manh tai chinh bat dong san (thi
trudng von, thué, phi, quy dau tu...) phu hgp; cung véi viéc xay
dung cd s& théng tin, di liéu thi trudng bat déng san néi chung va
BDSDL néi riéng, viia phuc vu quan ly, vira thuc ddy chuyén déi s6
linh vuc bat dong san.

Tém lai, trong xu hudng phét trién BDSDL, thi trudng da cé su
phat trién manh mé va nhanh chéng vé quy mé san pham va pham
vi chi€ém d4t clia cac du an. Tuy nhién viéc phat trién nay da va dang
c6 nhiéu bat cap, dac biét la sy mat can déi vé cung - cau, dan dén
rat nhiéu van dé can nghién ctu va giai quyét vé quy hoach st dung
dat, chinh sach phat trién, quan Iy cac du 4n dau tu ciing nhu cac
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TGM TAT

Vigc sir dung tdm polyme cét soi (FRP) len mét ngodi coa ket céu be
toing cdt thép |3 mat trong nhimg phuong phap phd bign va higu qua
nhét dé gia cutng ket cau bé tong. Bai bao tap trung nghién citu vao
xy dung va so séanh cac md hinh hoo may khac nhau dé du bao luc
bam dinh giira vat ligu bé tong cdt thep va vat lisu FRP gia crang. Cac
md hinh don (single model) va ma hinh két hop (ensemble model)
dugc sir dung dé gidi quygt van dé nay. Ket qua phén tich cho thay
réng ma hinh ket hop dng gai cay phan loai hdi quy - ma hinh bagging
(CART) cho hiu suat cao nhat trong tat ca cac ma hinh don va ma
hinh k&t hop dugc st dung trong nghién ciu nay.

Tir khéa: Luyc bam dinh giira FRP va bé tang cdt thep; vat lisu FRP;
md hinh may hoc.

ABSTRACT

Fiber-reinforced polymers (FRP) laminate to the external face of
reinforced concrete structures is currently one of the most
popular and effective methods for strengthening concrete
structures. This study aims to compare different machine
learning models to predict the adhesion force between reinforced
concrete and FRP materials. Single model and ensemble model
are used to solve this problem. The analysis results show that the
model incorporates packing the regression classification tree -
Bagging model (CART) gives the results with the most superior
criteria of all the single models and the ensemble models.
Keywords: Adhesion between FRP and concrete; FRP materials;
machine learning model.

1. GIOI THIEU

Bé téng 6t thép la vat liéu phé bién nhat hién nay trong viéc
xay dung cd s& ha tang. Do dic diém cac cong trinh bé téng cét
thép chi phi dau tu ban dau rat 1én, thai han sir dung dai nén nhu
cau vé tim kiém cac loai vat liéu va ky thuat xay dung mdi ngay
cang ting, dac biét dé€ nham phuc vu cho cong tac gia ¢6 stfa chiia
cac coéng trinh xuéng cap. Vat liéu polyme c6t sgi (FRP) da néi lén
nhu mot su lua chon hang dau cla cac doanh nghiép xay dung
trong viéc stia chira, gia cudng cho cac cau kién bé téng nh& cac
dac tinh uu viét vé do bén cao, kha nang chéng an mon va dé su
dung cta no (hinh 1).

Da 6 kha nhiéu nghién ctru va phan tich danh gia vé dé bén
lién két gitra FRP va cdu kién bé tong c6t thép [1-4]. FRP rat dé s
dung va phu hgp véi nhiéu hinh dang cau tridc khac nhau, mét uu
diém khac 1a FRP c6 chi phi 13p dat va chi phi vat liéu tuong doi
thap nhung hiéu qua mang lai rat cao [5-7]. Khd nang bam dinh
gita FRP va cau kién bé tong rat dugc cac nha khoa hoc va doanh
nghiép quan tam.
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Hinh 1. Cac thanh phén trong thi nghiém kiém tra lyc bam dinh ctia mt tam FRP.
Zhou va céng su (2018) phan tich cac thuc nghiém gilia cau
kién bé téng va tdm gia cudng [6]. Zhou va Wu (2011) trinh bay
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mét md hinh toan hoc dé xay dung méi quan hé gilia ciu kién bé
tong va FRP [7]. Viéc tinh todn va dua ra cdc mo hinh nay la phuc
tap vi phai tinh dén anh hudng clia cac théng s6 khac nhau nhu
kich thudc ctia dam BTCT va tinh chat vat liéu ca bé téng va tdm
FRP.

Chinh vi vay, viéc so sanh va xay dung mot mé hinh du bao
dua trén phuong phap hoc may nham du doan kha nang lién
két gilta FRP va cdu kién bé tong dé tim ra mot mé hinh cé hiéu
suat cao, dap ing nhu cau s dung cta doanh nghiép la diéu
can thiét.

2. TONG QUAN NGHIEN CUU

2.1 C4u tao cia FRP

Nhua gia c6 bang sgi (Fiber Reinforced Plastic hay Fiber
Reinforced Polymer - FRP) hay nhua composite gia cudng la mét
loai vat liéu gia c6 gém 2 thanh phan chinh la soi gia cuéng va vat
lieu lién két cac sgi hay con goi la nhuya nhiét ran.

Carbon, Glass va Aramid la ba loai sgi chinh dugc s dung
trong xay dung [8]. H6n hgp thudng dugc dat tén theo soi gia
cuong, vi du: nhua gia ¢6 sgi thay tinh (GFRP), nhya gia ¢4 sgi
carbon (CFRP), nhua gia c6 sgi aramid (AFRP). Cac tinh chat quan
trong nhat khac nhau gilta cac loai sgi la d6 clng va dé cang kéo.
Cac chat lién két sé truyén luc gilra cac sgi va bao vé cac soi khoi
céc tac dong bat Igi, cac chat lién két thudng dugc st dung dé ché
tao FRP la vinylester va epoxy (hinh 2).

Lién két = FRP

Soi +

Hinh 2. Cdu tao ctia FRP [8].

2.2 Tinh chat cia FRP

FRP la mét giai phap hitu ich cho cac cau kién bé téng cot thép
gia tang do bén nén, cat, uén va kéo do6i vai cac diéu kién moi
trudng va tai trong khac nghiét. FRP ciing c6 chiic nang nhu cot
thép lién két bén ngoai dé ting cudng luc cho céc két cau thép, gé,
bé tong va khéi xay [9].

Tinh chat co hoc clia vat liéu téng hop FRP phu thudc vao ty
1& sgi va vat liéu lién két, phuong phap san xudat, dac tinh co hoc
cUa vat liéu cdu thanh va huéng cla sgi phan bé trén nén, bao
gém:

- Cudng dd nén: FRP c6 khd nang chiu nén tot. Theo mot
nghién ctiu nam 2014 cla gido su Sahu va cac cong su [10], d6 bén
nén cla soi géc epoxy 16n hon sgi géc polyeste. D6 bén nay phu
thudc khé nhiéu vao dé day ctia tdm FRP va ma tran sgi gia cuong,
dé bén cla né sé dugc gia tang dang ké néu ma tran dé dugc dat
trong nén lién két dang banh sanwich.

- Stic chéng cat: Méi lién két bén viing gitta nhya nhiét ran
va sgi gia cuong tao nén mot kha nang chéng cat tuyét vai cho
FRP. Pay la ly do né dugc st dung kha nhiéu dé giam d6 véng
dai han gidm bé rong vét nut cha cac cau kién bé téng cot thép.

- D6 bén chiu uén: Nhiéu nghién ctu da kiém tra cac tham s6
va bién s6 anh hudng dén d6 bén uén cua vat liéu tdng hop FRP,
chdng han nhu chiéu dai sgi, ham lugng chat két dinh, x{ Iy nhiét

céc sgi gia cudng trudc khi ché tao. DE ting cudng dé uén, FRP
dugc st dung dé lién két cac mat chiu luc cta g6, bé tong va khoi
xay. Cudng dé chiu tai da dugc tang cudng téi 40% bang cach ting
cudng cac thanh phan chiu uén [11].

- P6 bén kéo: FRP dugc ung dung dé gia c6 bén trong va
gia cudng bén ngoai cho cac cau tric bé tong cét thép st dung
soi téng hop. Cac sgi dugc sap x€p thdng, song song va lién tuc
théng qua mot ma tran dé tao ra mot d6 bén kéo kha 16n song
song vdéi hudng sgi gia cudng [12]. Gia tri d6 bén kéo cua FRP
thuding dugc xac dinh dua trén loai sgi, huéng sgi, nén, mat cat,
dé hat am [13].

2.3 Tinh hinh nghién citu trong va ngoai nuéc

Trong thoi gian gan day da c6 kha nhiéu nghién ctru vé kha
nang chiu luc ctia bam dinh ctia FRP da dugc thuyc hién. Nam 2008,
Wu va cac céng su da nghién céu mét mé hinh cudng dé lién két
ba tham s6 don gian nhung hgp Iy va chinh xac hon cho FRP duya
trén phan tich théng ké, trong d6 cac tham s6 chinh ca lng xu
cudng do lién két dugc xem xét [14]. Nam 2013, Wu va Jiang da
nghién ctu vé cac tham sé lién két giao thoa duoc dinh lugng va
mo hinh héa né trong céng trinh nay thong qua cac nghién ciu
thuc nghiém va phan tich [15].

Nam 2014, Lee va Lee da nghién cliu mét phuong phap méi dé
tinh toan cudng d6 chiu nén gidi han clia bé tong FRP bang cach
st dung mét sé lugng 16n dit liéu thuc nghiém va xtr ly n6é bang
moé hinh mang than kinh nhan tao (ANN)[16]. Nam 2015, EM
Golafshani va cac cong su da nghién ctu di liéu thuc nghiém cla
159 méau st dung mang than kinh nhan tao va lap trinh di truyén
dé du doan cudng do lién két cta thanh GFRP [17]. Nam 2020,
Yingwu Zhou va céc cong sy da nghién citu moé hinh mang luéi
than kinh r6 rang dé du doan cudng do lién két bé mat bé téng
FRP dya trén co s& dir liéu 1&n [18]. Nam 2022, Wei-Chih Wang va
cac cong sy da nghién ciu mé hinh may hoc véi siéu tham sé tu
do d€ du doan kha nang két dinh clia giao dién FRP-to-bé téng st
dung dit liéu da quéc gia [19].

Tuy nhién, nghién ctru vé @6 bam dinh cta vat liéu FRP gia
cudng lén bé mat cau kién bé téng chua dugc chu trong & Viét
Nam. D6 bam dinh déng vai trd rat quan trong dé tao su lién két
gilia vat liéu, giup phan tan cac luc cac dung Ién cau kién cling nhu
gia tang tinh thdm my cla céng trinh. Trong nghién ctu nay,
nhoém tac gia xay dung cac mé hinh may hoc va so sanh su két hgp
gilta chung nham xay dung mdt mé hinh phi hgp, c6 d6 chinh xac
cao dé du béo luc bam dinh gilia bé tdng c6t thép va vat liéu FRP
gia cuong.

3. THU THAP VA XU'LY SO LIEU

Nghién ctiu nay phan tich dua trén bo dir liéu da dugc céng bo
nam 2022 ctia Wei-Chih Wang va céc cong su [19]. B6 diT liéu bao
gém 855 mau vé kha nang chiu luc cta vat liéu bé téng cét thép va
vat liéu FRP gia cudng. Bang 1 va hinh 3 théng ké cac bién sé
trong bo dir liéu nay.

Viéc xay dung mé hinh hoc may phu thudc vao dit liéu huan
luyén. T4t cd cac gia tri thudc tinh trudc tién dugc chuyén ddi
thanh mét pham vi [0, 1] d€ gidm thiéu tac déng cla cac pham vi
s6 16n hon d6i véi cac pham vi nhé hon va giam thiéu kho khin vé
sO trong qua trinh tinh toan:

X, .-X__.

X'tr'ans _ 1,) min

L) X .
max ~min

(M

Trong d6: xi; la gia tri thuc cha dit liéu thi ij, Xmin V@ Xmax 18N
lugt la gia tri nhd nhat va lén nhat chia tap hop dai luong do.
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Bang 1: Cac mo6 ta thdng ké lién quan dén tiing bién sé trong bo dir liéu

sx o Bién Ky . Giatrinhé Giatrilon Giatritrung D léch
STT Dién gidi ngi dung s6 hiéu Bon vi nhat nhat binh chuan
1 Chiéu réng cGia méit bé tong X1 be mm 80 500 144,3 57,638
2 Cudng d6 chju nén cutia bé tong X2 fe MPa 8 75,5 39,54 15,216
3 Mo dun dan héi clia tam FRP X3 Er GPa 22,5 425,1 204,8 78,141
4 Chiéuday ctatam FRP X4 te mm 0,083 4 0,51 0,572
5  Chiéurdng cta tdm FRP X5 br mm 10 150 57,52 26,392
6 Chiéu dai ctia tam FRP X6 Ls mm 20 400 172,97 101,021
7 Kha nédng chiu luc Y Pu kN 24 56,5 17,8 10,4
" ) Mean=39.54
Std.Dev=15.216
0o N=855
Mean=144.30 .
- Std.Dev=57.638 Mean=0.51
) N=855 Std.Dev=0572

Chiéu rgng mdt bé tong be (mm)

Mean=172,97
Std.Dev=101,021
N=855

Mean=204.80
Std.Dev=78.141
N=855

w00 wm ‘st 00 » o0

Chiéu dai cia FRP (Ly) (mm)

m

M6 dun dn héi FRP (E) (GPa)

N=855

Chiéu day tdm FRP (t) (mm)

Cuong dg chiu nén bé tong () (MPa)

Mean=17.80
Std.Dev=10.4
N=855

Mean=57.52
Std.Dev=26.392
N=855

T
E o am

Kha nang chiu luc FRP (kN)

BT w0 50 200

Chiéu rong cta FRP (by)(mm)

Hinh 3. Phan phdi thdng ké cta cac bién dau vao va dau ra trong b dit liéu.

4. PHUONG PHAP NGHIEN CUU

4.1 Phuong phap may hoc

4.1.1 M6 hinh don

4.1.1.1 M6 hinh mang thdn kinh nhdn tao (Artificial Neural
Network)

Mang than kinh nhan tao (ANN) la cac chuong trinh may tinh
I8y cdm hing tir sinh hoc dugc thiét ké dé moé phong cach thic bo
ndo con ngudi xu ly thong tin, ANN thu thap dir liéu bang cach
phat hién cac mau va méi quan hé trong dit liéu va hoc (hodc dugc
dao tao) thong qua kinh nghiém chi khong phai tu 1ap trinh. C6
hai loai cau trac ANN la mang truyén thing va mang c6 héi tiép.

Mang da tdng truyén thdng (Multi-layer Perceptron - MLP)
thudng dugc st dung phé bién dé gidi quyét cac bai toan phi
tuyén va phuc tap, khi ma méi quan hé gitta cac qua trinh khong
dé thiét 1ap mét cach tudng minh dé tién hanh xay dung mé hinh.
Déi véi mang than kinh da tang truyén thang, cac naron nhan tao
dugc sap xép thanh cac 16p: 16p vao, cac 16p an va |6p dau ra.

Déi v6i mang than kinh truyén thang, cac no-ron nhan tao
dugc sép x&p thanh cac 16p bao gém 16p vao, cac I16p an va I6p dau
ra. Trong do6, I16p vao la noi dua vao cac gia tri dau vao, cac I6p an
dugc st dung dé x{ ly théng tin va tinh toén, va I6p dau ra la noi
Xuat ra cac gia tri dau ra ctia mé hinh.

Mang lan truyén ngugc (Backpropagation in Neural Network)
dugc sir dung réng rai va dugc biét dén la mé hinh mang hiéu qua
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nhat [20, 21]. Mang lan truyén ngugc la mét thuat toan diéu chinh
trong s6 dugc st dung rat phé bién dé tim ki€ém cac gia tri téi uu
hoa. Thuat ngl truyén ngugc dé cap dén chiéu truyén cua sai s,
phuong phap lan truyén ngugc st dung moét tap hgp cac gia tri
dau vao va dau ra dé tim ra mang no-ron than kinh mong muén.

Ham sigmoid dugc st dung d€ kich hoat méi na-ron trong mot
I6p dau ra va thuat toan chuyén déi lién hop theo quy mé dugc sit
dung dé tinh toan trong s6 clla mang:

net, :Z ijOj va y =f (netk ): e

Trong dé: nety la su kich hoat ctia no-ron thi k™, j 1a tap hgp
cac no-ron G I3p trudc, wig la bd trong sé cha két néi gitia no-ron k
va no-ron j, Oy la dau ra cla no-ron j, y« la ham chuyén sigmoid
hoac ham kich hoat.

4.1.1.2 M6 hinh véc-to hé trg héi quy SVR (Support Vector
Regression)

M6 hinh véc-to hé trg héi quy (SVM) lan dau tién dugc biét dén
vao nam 1992, dugc gidi thiéu bédi Boser, Guyon va Vapnik trong
COLT-92. May vecta hé trg (SVM) la mét tap hgp cac phuang phap
hoc c6 giam sét c6 lién quan dén cac phuong phap dugc st dung
dé phan loai va héi quy. Cong thuc xac dinh mé hinh chung cda
SVR dugc mo6 ta nhu hinh 4 va cong thuc sau:

fx)=w" xp(x)+b 3)

()
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Trong d6 : f(x) la ham hoi quy, @(x) la ham anh xa dir liéu dau vao
1én khong gian da chiéu, w'la vecto trong s6, b 1a hé sé thién léch.

4.1.1.3 Mé hinh héi quy tuyén tinh LR (Linear Regression)

Mét mé hinh théng ké la sy don gian héa clia thuc té dugc thé
hién bang ngdén ngit toan hoc. D€ dat dugc su don gian héa nay,
tat ca cac mo hinh thong ké déu dua ra cac gia dinh. H6i quy tuyén
tinh (LR- Linear Regression) cling khong ngoai Ié. M6 hinh LR theo
Neter va cac cong su (1996) [2] la phién ban nang cao ctia mé hinh
hoi quy don gian, mé hinh nay xac dinh méi quan hé gitta mot
bién phu thuéc vé hudng (bi€n phan hoi) va hai hodc nhiéu bién
déc lap (bién giai thich) bang cach sir dung hoi quy tuyén tinh,

Mé hinh nay chi ré ring mot ham thich hgp clia xac suat phu
hgp clia su kién la mét ham tuyén tinh véi cac gia tri quan sat cla
céac bién giai thich c¢6 sdn. Cong thuc chung cho cac mé hinh hoi
quy nhiéu lan nhu sau:

y=0=B, +2.7 B X, +e, 4)

Trong d6: y la bién phu thudc (bién phan héi), Bo 1a mot hidng
0, Bjla hé s6 héi quy (j = 1,2,..,n), &1 la mét thuat ngl 16i, x; la bién
doc lap (bién giai thich) (j=1,2,..,n).

4.1.1.4 M6 hinh cdy phdn logi va héi quy CART (Classification and
Regression Tree)

M6 hinh cay phan loai va héi quy (CART) dugc gidi thiéu bai
Breiman va cac céng su [22]. M6 hinh nay dugc st dung cho cac
bai toan mé hinh du bao phan loai hodc héi quy.

M6 hinh CART dugc xay dung thong qua hé sé Gini va cac cong
thuc nhu sau:

g=)_,p(il t)p(i| t) 5)

o p(it) PO, ()
t)= ; g) =
p(il t) o0 p(it) N o

p(®=).,p(i| t) va Gini index=1-) p(j t)

Trong d06: i va j la cac bién phan loai theo méi muc, Nj(t) 1a s6
lugng nut t dugc ghi lai trong danh muc j, Nj1a sé lugng nut géc
dugc ghi lai trong danh muc j, p(j) la gid tri xac suat trudc cho danh
muc j.

4.1.2 Mé hinh két hop - (Ensemble model)

4.1.2.1 Mé hinh két hop Voting (bd phiéu)

M6 hinh voting (hinh 4) 1a phuong phap két hop nhiéu moé
hinh phan loai doc lap két hop cac két qua dau ra ctia cdc mé hinh
don bang cach st dung quy tdc meta [23].

Quy tic Gia tri
Meta "l dutinh

Hinh 4. Co ché tong quat cda md hinh voting.

Céc mo6 hinh voting dugc xdy dung trong nghién ctiu nay, bao
gém: ANN+SVR, ANN+CART, ANN+LRR, SVR+CART, SVR+LRR,
CART+LRR, ANN+SVR+CART, ANN+CART+LRR, ANN-+CART+LRR,
SVR+CART+LRR, ANN+SVR+CART+LRR.

4.1.2.2 Mé hinh két hgp Bagging (déng géi)

Cac md hinh bagging (hinh 5) sao chép cac mau di liéu mot
cach ngau nhién thay thé tap di liéu ban dau va méi mé hinh hoi
quy du doan céc gia tri tir cdc mau di liéu mot cach doc lap [24].
Nhu vay, méi mau dir liéu cé thé xuat hién I3p lai hodc khéng xuéat
hién trong bat ky tap dir liéu huan luyén cu thé nao.

Quy tac meta dugc ap dung cho tat ca cac két qua dau ra trong
nghién ctu nay.

CART
Ly mu -
trung 1ap LR
L]
.

Ldy miu
trung 1ap

Hinh 5. Co ché tong quat ctia md hinh bagging.

4.1.2.3 M6 hinh két hop stacking (xép chéng)

Cac mé hinh t8 hgp stacking (hinh 6) 1a mét mé hinh hai giai
doan va mé ta nguyén ly cia mé hinh t8 hop stacking [25]. Trong
giai doan 1, m&i mé hinh don |é du doan mét gia tri dau ra. Sau do,
cac két qué dau ra nay dugc sir dung lam dau vao dé dao tao lai
mo hinh bang cac ky thuat may hoc nay nham dua ra siéu du doan
trong giai doan 2. C6 b6n mo hinh xép chong bao gém: ANN (ANN,
SVR, CART, LRR), SVR (ANN, SVR, CART, LRR), CART (ANN, SVR, CART,

LRR), LRR (ANN, SVR, CART, LRR).
( Giai doan 1

Gia trj
du tinh

Paura Y.,

Thay thé ban dit liéu gbc Y,
vao giai doan 2

_ Y i-nthanh dir liéu dau vao trong giai doan 2

Piura Y

Hinh 6. Co ché tong quat ctia mé hinh Bagging.

4.2 DPanh gia moé hinh

4.2.1 Xac thuc chéo K-fold

Pé giam thiéu sai léch lién quan dén dir liéu dao tao va thu
nghiém dugc 1dy mau ngau nhién, hiéu suat du doan thuong dugc
xac nhan bang cach st dung phuong phap xac nhan chéo k -lan. Vi
xac nhan chéo chi dinh ngau nhién cac truong hop riéng lé cho cac
nép gap riéng biét, nén ban than cac nép gap nay thudng dugc
phan tang. Vi 10 dugc coi la s6 lan gap t6i uu [26], xac nhan chéo
mudi lan dugc st dung & day dé danh gia tinh nhat quan dy doan
cla hé théng (hinh 7).

v T = N S N T

T I I I
I | I I I s [Performance 1

[Faaz ] [ I I I I I ] == [Performances |
[Fold 3] | I I I I ] == [Ferformance 3]
[Fotd 4 I I || I I I | == [Ferformance 4]
e I L I I bd

[Fabi_] 1] I | T ] == [Performances |
[Fadd 7 T I I | | T | === [Perfurmance? |
Fads | —— ]
Fold ¥ I I I I I ] == [Performanced_]
[Fobi 10 I I I I I I I T == [Performance 10 ]

[ e [ rcaming daa

Hinh 7. Phuong phap xac thuc chéo 10 lan.
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4.2.2 Céac chi sé hiéu suat danh gia mé hinh

Trong nghién ctu nay, ndm thudc do hiéu suat néi tiéng dugc
st dung dé danh gia kha nang du doan ctia hé théng dugc dé xuat

[27, 28] st dung @& danh gia do chinh xac ctia du doan.

Chung la hé sé tuong quan tuyén tinh (R), can bac hai cta binh
phuong trung binh sai s6 (RMSE), sai s6 trung binh tuyét déi (MAE)
va phan trdm sai s6 trung binh tuyét d&i (MAPE) duoc thé hién tu
c6ng thuc (7) dén (10). Chi s6 téng hgp (SI) theo cong thic (11)

[29].

ny vy-(Xy)(2v)
B n(Ey)Ey)

RMSE= /%Z(y ) (8)
pr

R= (7)

Trong do y la gia tri thuc t€, y' 1a gid tri du doan, n la s6 mau cla
bé di liéu, m 1a sé lugng cac bién phap thuc hién, Pi la thuéc do
hiéu sudt thir i, Pmin; va Pmaxilan lugt la thudc do hiéu sudt nho nhat
va lén nhat thai.

5. KET QUA VA THAO LUAN

5.1 Két qua va phan tich danh gia cdic mé hinh don

Két quéd dao tao va kiém tra clia cdc mo hinh dugc thé hién
trong bang 2 va hinh 8. Trong cac mé hinh don thi mo6 hinh cay
phan loai va hoi quy (CART) la vugt trdi nhat trong cac moé hinh
don tuong tu (SI=0). C4c chi tiéu danh gia két qua kiém tra phan
anh kha nang ctia mé hinh CART chénh léch rat 1&n véi: R (0.924),
MAE (2.73 kN), RMSE (3.98 kN), MAPE (34.85%).

T0.000

0,000 ®Learning

Test
50.000
| : 40,000
MAE=—Z |y—y'| 9) Z 30000
n-i5 20,000 I
MAPE=L3 Y (10) oo
ni=| y Model
Hinh 8. Biéu d6 so sanh chi s& hiéu sust MAPE (%) ctia cdc md hinh don.
1 m P _P .
SI=— Z [&J (11)
m i Pmax,i _Pmin,i
Bang 2: Téng hap cac chi s6 danh gia hiéu suat va xép hang cac mé hinh dan.
LEARNING TEST
STT MO HINH R MAE RMSE MAPE R MAE RMSE MAPE Sl (Rank)
(kN) (kN) (%) (kN) (kN) (%)
1 ANN 0.894 4138 5.329 53.037 0.837 4.40 5.78 56.19 0.811(2)
2 SVR 0.803 4439 6.203 56.873 0.798 4.49 6.27 57.41 0.979 (3)
3 CART 0.953 2.052 3.113 26.284 0.924 2.73 3.98 34.85 0.000 (1)
4 LR 0.807 4535 6.137 58.104 0.799 4.59 6.25 58.64 1.000 (4)
Bdng 3: T6ng hgp cac chi s6 danh gia hiéu suat va xép hang cac mé hinh két hop.
LEARNING TEST
STT MO HINH R MAE RMSE MAPE R MAE RMSE MAPE Sl (Rank)
(kN) (kN) (%) (kN) (kN) (%)
A MO HINH VOTING
1 ANN - SVR 0.878 3.869 5.196 49.569 0.848 4.09 5.51 52.35 0.747 (14)
2 ANN - CART 0.948 2.641 3.483 33.841 0917 3.07 4.15 39.22 0.293 (5)
3 ANN - LR 0.878 3.883 5.167 49.753 0.848 413 5.51 52.85 0.756 (15)
4 SVR - CART 0.930 2.811 3.961 36.013 0.912 3.08 435 39.40 0.319 (6)
5 SVR-LR 0.806 4.470 6.149 57.271 0.800 4.52 6.24 57.81 0.991 (18)
6 CART-LR 0.930 2.855 3.927 36.793 0.911 3.13 4.35 40.02 0.330(7)
7 ANN - SVR - CART 0.931 2.932 4.014 37.574 0.906 3.24 444 41.41 0.370(8)
8 ANN - SVR - LR 0.861 3.987 5.389 51.089 0.840 415 5.65 53.11 0.786 (16)
9 ANN - CART -LR 0.930 2.947 3.993 37.757 0.906 3.27 444 41.76 0.377 (9)
10 SVR-CART-LR 0.902 3.323 4,593 42576 0.887 3.51 4.86 4485 0.497 (11)
11 ANN - SVR - CART - LR 0.912 3.259 4415 41.734 0.891 3.48 4.77 44,50 0.476 (10)
B MO HINH BAGGING
1 ANN 0.903 3.420 4.535 43.806 0.881 3.71 494 47.46 0.558(12)
2 SVR 0.803 4.442 6.198 56.919 0.800 4.49 6.26 57.41 0.984 (17)
3 CART 0.971 1.733 2.531 22,199 0.948 2.25 3.34 28.72 0.000 (1)
4 LR 0.807 4527 6.137 57.999 0.801 458 6.23 58.52 1.000 (19)
C MO HINH STACKING
1 ANN - (ANN, SVR, CART, LR) 0.955 3.730 4.579 47.694 0.878 3.99 5.14 50.99 0.635(13)
2 SVR - (ANN, SVR, CART,LR) 0.958 2.072 3.028 26.542 0.922 2.75 4.06 35.14 0.208 (2)
3 CART - (ANN, SVR, CART, LR) 0.942 2.396 3.521 30.709 0911 293 4.30 37.50 0.287 (4)
4 LR - (ANN, SVR, CART, LR) 0.956 2.220 3.023 28.448 0.923 2.79 4,01 35.64 0.211 (3)
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Hinh 9. Biéu d6 so sanh chi s hiéu suit MAPE (%) clia tit c& cdc md hinh don va két
hap.

5.2 Két qua va phan tich danh gia cac mé hinh két hop

Két qua danh gia mé hinh dugc trinh bay tai bang 3 va hinh 9,
trong d6 Mé hinh Bagging (CART) dugc trinh bay cho két qua cac
tiéu chi vugt trdi nhat trong tat ca cac moé hinh két hop (S1=0) véi R
(0.948), MAE (2.25 kN), RMSE (3.34 kN), MAPE (28.72%). K& dén la
mo hinh Stacking: SVR-(ANN, SVR, CART, LR) cho két qua t6t thu hai
véi R (0.922), MAE (2.75 kN), RMSE (4.06 kN), MAPE (35.14%). M6
hinh ANN - CART la mé hinh cho két qua dao tao tét nhat trong
nhém cac moé hinh Voting véi R (0.917), MAE (3.07 kN), RMSE (4.15
kN) va MAPE (39.22%).

Tu d6 cho thay cac mé hinh déng goi va xép chéng dugc st
dung dé gidm 16i tdng quat héa clia du doén. Két qué nay cling chi
ra rang mé hinh két hgp déng géi va xép chéng la mo hinh tot
nhat trong du doéan kha nang chiu luc bam dinh gitia vat liéu bé
toéng c6t thép va vat liéu FRP gia cudng vai chi s6 SI ding dau
(bang 3).

6. KET LUAN

Nghién ciu nay tap trung vao xay dung va so sanh cdc mo hinh
may hoc khac nhau @& du bao luc bam dinh gidia vat liéu bé téng
c6t thép va vat liéu FRP gia cudng. Cac mo hinh dugc so sanh véi
pham vi dau vao I6n bao gém 855 dit liéu dugc thu thap tir nghién
clu cula tac gid Wei-Chih Wang va céc cong su.

Nghién ctu nay dya trén co s& bo di liéu du I6n va da duoc
cong bé qudc té dé dam bao tinh khach quan va tinh téng quat
cling nhu cung cdp nhiing théng tin quan trong dé nghién cdu vé
kha nang lién két ctia FRP va bé tong.

Mét so sanh téng quan giffa c& mé hinh don va mé hinh két
hop dugc trinh bay trong nghién ctu giup ngudi doc cé thé khai
quat va danh gia dugc kha nang du béo gilta cac mo hinh.

Cac két qua danh gia khach quan da chi ra rang mé hinh
Bagging (CART) la mé hinh t6t nhat trong tat cd cac mé hinh don
va két hagp dé du bao luc bam dinh gitra vat liéu bé téng cot thép
va vat lieu FRP gia cudng. Tu d6 c6 thé ap dung nghién cdu cho
nhiéu bai toan, nhiéu linh vuc khéac nhau trong viéc dy doén va téi
uu héa trong tuong lai.
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Nghién cuu anh hudng caa Graphene Oxide
dén tinh chat cua bé tong siéu tinh nang UHPC

Researching the effect of Graphene Oxide on the properties of Ultra-high Performance

Concrete

> TS TRAN BA VIET"™, KS LUGNG TIEN HUNG?

'Phé CT Hoéi Bé tong Viét Nam VCA, *Email: vietbach57@yahoo.com

2Coéng ty CP Sang tao va Chuyén giao cong nghé VN

TGM TAT

Be tong siéu tinh nang duoc ché tao tir han hop thanh phén st
dung ham lugng xi mang cao (700 850 kg/m®). vi vay UHPC cd
d co ngat rét lan, khi da viec ché tao san pham kich thuac |an sé
dé xudt hign cac vét ran. nit bé mat. Mac do, khuyét diém nay da
duoc khac phuc phan nao bang cét sgi phan tan, nhung diéu cdt |6
vén |3 giam t6i da ham lugng xi mang st dung. Ngoai phuong én
thay the mat phan xi méng béng xi o cao nghién min hodc tro bay,
con cd thé ket hop st dung thém nano Graphene Oxide (GO), phén
tan rét tdt va anh hudng tich cuc tai tinh chat co hoc coa vat ligu
gt xi mang (UHPC nén).

Tir khod: Be tang siéu tinh nang (UHPC); Graphene Oxide (GO0); da
chay xde; cuing dd chiu nén; cuang do chiu kéo tryc tigp; bao
duiing nhigt &m.

ABSTRACT

Ultra-high Performance Concrete is made from a mixture of
components using a very large cement content (700 1100
kg/m3). so UHPC has a very large shrinkage, then the production
of products Large size will easily appear rift surface. Although,
this shortcoming has been partially overcome by dispersed fiber
reinforcement, but the core thing is still to minimize the amount
of cement used. In addition to replacing part of cement with finely
ground blast furnace slag, Graphene Oxide (G0) can also be used
because it is nano-sized, very well dispersed and directly affects
the mechanical properties. chemistry of cementitious materials
(LHPE).

Keywords: Ultra-high performance concrete; Graphene Oxide;
flows; compressive strength; tensile strength; curing.
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I. TONG QUAN
Bé téng siéu tinh nang la vat liéu buéc dau dang dugc tng
dung trong xay dung ha tang tai Viéet Nam v&i nhiéu uu diém vé
céc tinh chat co hoc va tudi tho sir dung khi so sénh véi bé téng
c6t thép thong thudng, bé téng cét sgi (FRC) hay ngay ca vdi thép
két cau. Tuy nhién, UHPC lai dugc ché tao ti hdn hgp thanh phan
st dung ham luong xi mang rat 1én (700+-850 kg/m?3) [1] nén ¢ dé
co ngét 16n. Khi ché tao san pham kich thudc 16n sé c6 nguy co
xudt hién cac vét ran nho bé mat, du rang cac vét nut 16n da dugc
han ché t6i da nho cot sgi thép phan tan.
MOC-G : P

. 50 pm '_ L] 10 pm 55 3 .
Hinh 1. Anh hién vi mau hé xi mang c6 chia Graphene Oxide
Mot s6 nghién clu tién phong trén thé gii da dugc cong bo,
chiing minh nhiing uu diém day hira hen ctia Graphene Oxide (GO)
trong vifa xi mdng va bé téng cac loai [5], [6], [7], [8], [9], [10] vé&i
cac loai c6 dudng kinh va d6 min khac nhau, tuy thuéc vao nguyén
liéu thé va phuong phap xt ly tao ra Graphene. Hién tai, trén thi
trudng Graphene Oxide dugc cung cap & hai dang la dung dich va
boét. Tuy nhién, & dang bot dugc uu tién st dung vi c6 ham lugng
chat ran (40+-60%) cao hon rat nhiéu dang dung dich, méac du dang
dung dich (10+20%) sé giup GO phan tan tét hon.

Hinh 2. Graphene Oxide & hai dang la dung dich va bot

Graphene Oxit (GO) lamot vat liéu nano hai chiéu, & dang
nguyén ti graphene dugc hinh thanh do qua trinh oxy héa than
chi, rat dé phan tan trong nudc hay cac dung méi khac, gia thanh
tuong déi ré va san c6. Graphene Oxide c6 thé gidam dugc khoang
10+20% xi mang trong thanh phan bé tong ma khéng lam giam
cuong do. Ngoai ra, khi st dung Tkg xi mdng sé tao ra khoang
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1,44kg khi thai CO;, trong khi d6 véi khéi lugng tuong tng, néu st
dung Graphene chi phat thai la 0,8kg CO: [9].
oH
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Graphene Oxide
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Hinh 3. Minh hoa anh hugng clia Graphene Oxide trong hd xi méng

B e

Vi Graphene Oxide c6 kich thudc nano, xu hudng tao két tu ma
tran anh hudng truc ti€p téi tinh chat co hoc cda vat liéu goc xi
mang (UHPC), nén yéu cau vé su phan tan dong déu trong hén
hgp UHPC sé dugc dat 1én hang dau. Bai bao trinh bay cac két qua
thir nghiém lién quan téi van dé “Anh huéng ctia ham luong st
dung Graphene Oxide dén cac tinh chat cla bé tong siéu tinh
nang”.

1. CO SO NGHIEN CUU

1. Tai liéu, tiéu chuan ap dung

Cac vat liéu cau thanh nén UHPC st dung trong nghién ctu
nay dap Ung cac tiéu chudn ky thuat nhu sau:

- TCVN 6282:2009, Xi mang Podc lang - yéu cau ky thuat.

- TCVN 8826:2011, Phu gia hod hoc cho bé téng va vira.

- TCVN 9036:2011, Nguyén liéu dé san xuat thuy tinh - cat - yéu
cau ky thuat.

- TCVN 11586:2016, Xi hat 16 cao nghién min dung cho bé tong
va viia.

- TCVN 12392:2018, Sgi cho bé téng c6t sai.

- TCVN 13735:2023, Bé téng - két ciu bé téng siéu tinh nang
(UHPC) - yéu cau ky thuat va phuong phap thi.

Cac mau thi nghiém déanh gia tinh chat co ly cia UHPC ¢6 kich
thudc nhu sau [1]:

- Cudng d6 chiu nén: mau try d10xh20 cm;

- Cudng d6 chiu kéo: mau 5x10x50 cm;

Hinh 4. Khudn dtc va kich thugc mau trong thir nghiém tinh chat co Iy ctia UHPC
2, Vat liéu va cap phéi thanh phan

Vat liéu thanh phan dugc lua chon sit dung dé tht nghiém cap
ph6i UHPC gém: xi mang PC40, cat thach anh, cac loai phu gia
khoang hoat tinh, phu gia siéu déo, Graphene Oxide va sgi thép
cudng do cao.

Bdng 1. Cdc logi vit liéu thanh phdn dung trong nghién ciu

Ndi dung Chi tiét
Chat két dinh - Xi méang PC40
. . - Silica fume
Phu gia khoang "GGBS
Nhom cét liéu - Cat thach anh
- Sgi thép
Vit liéu danh gid - Graphene Odixe
Phu gia héa hoc - Phu gia siéu déo
Nudc - Nudéc sach

Hinh 5. !\./l'élu.G'raphene Oxide dung trohé n-ghién cliu nay

Bdng 2. Cdc chitiéu cda xi mdng PC40

Néi dung Don vi Gia tri
Khéi lugng riéng g/cm® 3,10
Do déo tiéu chuan % 28,6
D6 6n dinh thé tich mm 1,0
s 3 ngay 6,5
D6 bén udn 28 ngay MPa 97
LA 3 ngay 30,3
Do bén nén 28 ngay MPa 486
Bdng 3. Chdt lugng mau Silica fume
NGi dung Pon vi Gia tri
Khéi lugng riéng g/cm® 2,22
Khéi lugng thé tich x8p kg/m’ 310
D6 am % 1,0
Ham lugng MKN % 0,6
Ham lugng SiO; % 91,6
Bdng 4. Chdt lugng méau GGBS
NGi dung Pon vi Gia tri
Khéi lugng riéng g/cm® 2,86
D6 3m % 0,9
Ham lugng mat khi nung % 3,7

Bdng 5. Chdt luong cdt thach anh

Noi dung Pon vi Gia tri
Khéi lugng riéng g/cm® 2,64
Ham lugng tap chat % 0
D6 §m % 03
M6 dun d6 I6n - 1,5
Ham lugng SiO> % 98,41
Ham lugng ion CI” % < 0,001
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Bdng 6: Chdt lugng sgi thép

3. THU NGHIEM TiNH CHAT CUA CAC MAU HON HOP UHPC

Nbi dung Ponvi | Giatri VA UHPC )
Kh&i luong riéng g/cm® 7,85 Cac thdr nghiém lién quan dén tinh céng tac cta hén hop
Ti 1& hudng soi B 65 UHPC cling nhu tinh chat ca ly ctia UHPC da déng ran dusi day
Ham I.Udng tap chat % 0 dugc thuc hién tai diéu kién phong thi nghiém trén may trén ting
Ti 12 soi sai kich thudc hinh hoc % 05 cudng truc nghiéng, sau khi tron déng nhat bot kho, sé tron phu
: Cudng d6 chiukéo MPa 3200 gia siéu déo cung véi phu gia Graphene, tdng thai gian tron hon
Bdng 7. Chdt lugng Graphene Oxide hqpa?%%ocnh%;'t%tnliéz phut:
NQ'A du'ng Ponvi | Gia tri Béné 10. Két qud kiém tra dé chdy xoé
DO min pm <8 - - -
Khéi lugng riéng g/cm’ 19 STT Ki hiéu Két qua Ki hiéu Két qua
Dién tich bé mit m*/g | =600 1 GO1-0 22,7 G020 | 204
Ham lugng chat rdn % 40
Kha ndng phan tan mg/ml <0,1 2 GO1-1 22,6 GO2-1 19,8
Bdng 8. Chdt lugng phu gia siéu déo 3 GO1-2 221 GO2-2 19,2
Noi dung Pon vi Gia tri
Do pH - 6,33 4 GO1-3 21,3 GO2-3 17,6
Khéi lugng riéng kg/I 1,06
Ham lugng chat kho % 37,8
Ham lugng tro % 1,66
Ham lugng ion CI” % 0,03
Bdng 9. Ki hiéu ctia cdc mdu thi nghiém trong nghién ciu
STT Ki hiéu mau | Chii thich
[ GO1 - Vira nén (khdng c6 st dung sgi thép)
1 GO1-0 Khéng st dung Graphene Oxide
2 GO1-1 Su dung 0,5% Graphene Oxide
3 GO1-2 St dung 1,0% Graphene Oxide - Sau khi duc va lam phdng mat, mau dugc béo dudng am tu
4 GO1-3 St dung 2,0% Graphene Oxide nhién trong thai gian 24 gio. i
I GO1 - UHPC(str dung 2% soi thép) - Sau do, cac mau tiép tuc dugc bado dudng nhiét am tai 80°C
1 G02-0 Khéng st dung Graphene Oxide trong ti)c‘si gian 72 gio. ) i )
5 GO2-1 St dung 0,5% Graphene Oxide - Két thuc bao duéng nhiét am, cac mau dugc gitt am ty nhién
3 G022 S dL:Jng 1,0% Graphene Oxide taj diéu kién phong thi nghiém dén dd 7 ngay tudi.
4 GO2-3 SU dung 2,0% Graphene Oxide

Ham lugng Graphene Oxide tinh theo khi lugng chat két dinh

Hinh 6. Cac loai vat liéu khac (silica fume, xi 10 cao nghién min, cat thach anh va phu
gia déo)
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b) Cudng d6 chju nén Bdng 14. Cudng do chiu kéo cla cdc mdu sau bdo dudng nhiét
Bdng 11. Cudng do chju nén cta cdc mdau sau bdo duéng nhiét am (R28 - MPa)
i Mli(al')hiéu Trung STT K:nhélﬁu Vién1 Vlze" V':“ Tl::lnnhg C:z:h
STT x " Vién 1 Vién2 | Vién3 . :
mau binh 1 GO1-0 4,84 4,09 4,71 4,55 0%
1 GO1-0 124,1 128,2 123,8 125,4 2 GO1-1 4,21 4,35 4,67 4,41 -3,1%
2 GO1-1 1293 125,7 130,3 128,4 3 GO1-2 4,92 4,44 4,65 4,67 2,6%
3 GO1-2 135,2 130,0 1304 131,9 4 GO1-3 4,58 4,54 4,98 4,70 3,3%
4 GO1-3 136,5 1379 137,3 137,2 5 GO02-0 10,72 11,28 | 11,13 | 11,04 0%
5 GO2-0 151,1 147,5 150,8 149,8 6 GO2-1 11,69 10,32 | 11,06 | 11,02 0,2%
6 GO2-1 152,6 155,3 155,5 154,5 7 GO2-2 10,84 11,25 | 11,44 | 11,18 1,3%
7 GO2-2 159,2 160,1 158,4 159,2 8 GO2-3 11,12 11,39 | 11,27 | 11,26 | 2,0%
8 GO2-3 161,7 158,9 158,8 159,8
Bdng 12. Cudng do chiu nén ctia cdc méu sau bdo dudng nhiét . 127 =
dm (R28 - MPa) S 114
str | KReU ] yiens Vien2 | vien3 | TTun9 £
mau binh E
1 GO1-0 1274 125,6 125,1 126,0 ;'é :
2 GO1-1 130,3 129,9 128,5 129,6 o 6.
3 GO1-2 131,8 131,3 134,4 132,5 E 5 |
4 GO1-3 136,5 135,8 133,9 135,4 44
5 GO2-0 150,4 153,2 154,7 152,8 3
6 GO2-1 155,5 155,6 152,9 154,7 2
7 GO2-2 159,0 157,5 157,3 157,9 11
8 _ _2(32-3 160,7 157,1 | 1594 | 159,1 e e ey BO1A COAS BOiT aBdt Bons. ones
'_‘_ 16;:' ] Hinh 9. Anh huéng clia ham Iuong Graphene Oxide dén cuong do chiu nén clia via
§ e nén (khong str dung sgi thép) va UHPC (st dung 2% si thép)
& 150 - . ~
% aE IIl. KET LUAN
z e e Graphene Oxide phu hgp lam phu gia lap day dung cho ché
o - tao UHPC. ,
- e Graphene Oxide lam tang cudng cac tinh chat co hoc cla
‘;” 1 UHPC, nhét 14 cudng dd chiu nén (5-8%). Cudng dd chiu kéo chi
5 | . X
w1 ] tang it, khodng 3%

e Khodng ham lugng lugng Graphene Oxide khuyén nghi su

n R GO0 GO GOM-2 GO1-3 GO0 G024 GO G023 N
dung la 0,5+1%.

Hinh 8. Anh huéng cia ham lugng Graphene Oxide dén cuting d6 chiu nén cda via

nén (khong st dung soi thép) va UHPC (st dung 2% soi thép) TAI LIEU THAM KHAO
Bang 13. Téng hop cudng dé chjiu nén cia cdc mdu sau bdo [11. TCN 13735:2023, B& tong - két cdu bé tong siéu tinh nang (UHPC) - yéu ciu kj
dudng nhiét am (MPa) thudt va phucng phap th.
STT Noi GO1-0 Go1-1 | Go1-2 | Go1-3 [2]. FHWA-HRT-06-103,Material Property Characterization of Ultra-High Performance
dung Concrete.
1 R7 125,4 1284 131,9 128,6 [3]. FHWA-HRT-18-036, Propert‘ies and Behavior of UHPC-Class Material.
[4]. FHWA-HRT-11-038, Ultra-High Performance Concrete.
2 R28 126,0 129,6 132,5 1354 [5]. ACF 04:2020, Materials UHPC - Technicals Specification.
Trung [6].Construction and Building Materials, Investigation of the effects of graphene and
3 binh 125,7 129,0 132,2 132,0 graphene oxide nanoplatelets on the micro and macro-properties of cementitious
Chénh materials, 2016.
4 R 0% +2,6% | +5,2% | +7,7% [7]. Construction and Building Materials,Incorporation of graphene oxide and silica
léch ! L .
T' = fume into cement paste: A study of dispersion and compressive strength, 2016.
STT uR0| GO02-0 GO02-1 | GO2-2 | GO2-3 [8]. Construction and Building Materials, Dispersion and stability of graphene
mau nanoplatelet in water and its influence on cement composites,2018.
1 R7 149,8 154,5 159,2 1598 [9]. Applied Sciences, Graphene nanoplatelets-based advanced materials and recent
2 R28 152,8 1547 | 1579 | 1591 progress in sustainable applications, 2018.
3 Tryng 151,3 154,6 158,6 159,5 [.19]. NanomaFeriaIs, Effect of Graphene Oxide on Mechanical Properties and
binh Durability of Ultra-High-Performance Concrete Prepared from Recycled Sand, 2020.
4 Cflenh 0% +2,2% | +4,8% | +5,4% . [l Mater}als, MOC Doped with Graphene Nanoplatelets, The Influence of the
léch Mixture Preparation Technology on Its Properties, 2021.

¢) Cudng do chiu kéo
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ABSTRACT

Vietnam, a rich history and culture, is a country of diverse beauty
from North to South, famous not only for its majestic natural
landscape but also for its indigenous genius loci values. Each region,
from the mountains and forests in the North to the plains in the
South, contains its own unique characteristics, traditional values and
culture. Typically, when talking about the Northern mountains, people
will feel the soul of the countryside through the villages of ethnic
groups such as H'Mong, Dao, and Nung, where each costume and
each festival tells a story. separate matter. Meanwhile, in the South,
you will be conquered by the peaceful beauty of the Southern river
region, where each canal and each floating market is a separate song
about life close to nature. However, with today's rapid integration,
many traditional cultural values and unique regional identities are
gradually being challenged, even lost. Newly formed cities have
placed too much emphasis on economic development and forgotten
about preserving their cultural foundation, causing them to become
uniform and lacking identity. Globalization and urban development
should not be the reason for each city and each region to lose its
unique values, which are the values of genius loci in space. For
example, Ho Chi Minh City, although standing firmly as the leading
economic center of the country, the search for a unique and different
identity for itself is still unclear. Only by understanding and honaring
the historical cultural values in the community foundation can Ho Chi
Minh City affirm its position on the world map, becoming a city worthy
of pride and dignity living.

Keywords: Genius |oci. the element genius loci; urban space;
history central area; central of Ho Chi Minh City.

TOM TAT

Viet Nam, vai bé day lich sir va van haa 1a qudt gia co veé dep mudn
mau tir Bac chi Nam, khang chi ndi tigng vé phong cénh thign nhién
hing vi ma can vé nhitng gid tri noi chan dam chat ban dia. Mai ving
mién. tir nii rimg phia Bac cho tai dang bang phia Nam déu &n chira
nhirng dac trung, nhing gia trj truyén thang va van hda rigng bigt.
Dién hinh, khi nhac dén vong noi phia Bac, ngudi ta sé cdm nhan
durge hain qué qua nhitng ngdi lang ciia cac dan toc nhu H'Mang, Da,
Nung, noi mdi ba trang phuc, méi 18 hai déu ké |en mat céu chuyén
rigng bigt. Trong khi da, & phia Nam, ban s bj chinh phuc bai vé dep
thanh binh cia ving sang nurdc Nam Ba, noi ma mai kénh rach, méi
budi chy ndi lai |3 mat diéu nhac rigng vé cufc siing gan gii vai
thién nhién. Tuy nhign, trrde brdc di nhanh chang coa hai nhap ngay
nay, nhiéu gia tri van haa truyén thang, nhimg bén séc dic trung
viing mién dang dan bj thach thirc, tham chi mat mat. Nhitng da thi
mdi hinh thanh d& qua chi trong vao sy phét trién kinh t& ma quén
mét viec gin giit nén tang van hoa, khign ching tri nén dang diéu va
thiéu ban sac. Hai nhap toan céu hoa va sy phat trién da thi khdng
nén la y do dé mai thanh phd, méi viing mién mét di nhitng gia tri
rigng bigt cia minh, da 13 céc gia tri noi chan trong khang gian. Vi
du nhu TP.HCM, du dang ditng vitng véi vi thé |3 trung tam kinh t&
hang dau cia ca nuac, nhung vieo tim kigm mat ban dang dic trung
va khac biét cho minh van chua duoc ré net. Chi khi higu va ton vinh
nhitng gia tri van hda lich sir trong nén mang cng dang, TP.HCM
mai ca thé khang dinh vi tri cia minh trén bén da the gidi, tré thanh
mat da thi ximg danh vai sy tw hao va dang sing.

Tir khaa: Genius loci; the element genius loci; urban space; history
central area; central of Ho Chi Minh City.

1. GENERAL INTRODUCTION

When talking about the history and building style of a city,
nothing is more important than its center. In essence, the center is
the soul of the city, where the past and present blend together and
where the future is formed and developed. Identifying genius loci
elements in the organization of urban space in the historic central
area with full reference to material and spiritual elements as well as
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the connection between their values will allow urban perception.
objectively and fully informed not only as an immutable object but
as a living organism with a spirit to orient and exploit and breathe
life into the city. In this study, the article is looking for and
identifying genius loci factors in urban space in Division 1, Division
2 and Division 3 of the historic central area of Ho Chi Minh City. With
the function of a commercial. cultural and historical center and the
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west bank of the Saigon River, these three subdivisions have done a
very good job of preserving, preserving, maintaining and conveying
unique features in the network structure system. The road network
combined with building spaces of cultural and historical value has
clearly formed its identity through the process of formation and
development over more than 300 years. The cultural and historical
function area is integrated with some commercial spaces, and
within the commercial function area there are also some cultural
and historical spaces. This has contributed to enriching the spatial
identity of the genius loci and adding more urban highlights. The
transition from historical to modern urban space morphological
changes and the interconnection with checkerboard routes,
combined with a number of walking routes, further enhance the
unique character of the city. genius loci value of this area.

If Division 1 is considered the heart of Ho Chi Minh City. It is not
only a gathering place for economic and political activities but also
a reflection of the city's cultural and social identity. When you step
into Division 1, you will feel the dynamic vitality of a vibrant
economic center, where skyscrapers mix with cramped low-rise
neighborhoods that have existed since previous centuries. On the
contrary, Division 2, with its perfect combination of history and
culture, shows us what Ho Chi Minh City was like in the past and the
values it still retains. At Division 2, the space is quieter and more
historic. We can easily see old houses, French colonial-style cafes, or
peaceful pedestrian areas. When coming here, everyone will feel
like time has stopped, allowing us to experience and enjoy every
peaceful moment. The intersection between Division 1 and Division

Source: Internet

Saigon planning map in 1878.

2.IDENTIFYING GENIUS LOCI ELEMENT IN THE HISTORY
CENTRAL AREA OF HO CHI MINH CITY

Urban space is the space within an urban area, including open areas
and built-up areas such as streets, parks, squares, commercial areas and
architectural works. Urban spaces are often designed to serve the living,
work, entertainment and transportation needs of people in urban areas;
is a place where social activities take place openly and people can easily
participate and exercise their civil rights. Urban space is of great

Map of Ho Chi Minh City's historic center

2 creates a unique space where the past and present meet. As for
Division 3, with its winding Saigon River, it brings peace and beauty,
clearly reflecting the nature of the Southern region. Division 3
represents the harmony between nature and people, where on the
West bank are buildings bearing the mark of unique French
architecture dating back over 100 years such as the Majestic Hotel,
the City Customs Department,... and On the other side is the new
urban area Thu Thiem which is continuously developing and
forming every day. When combining these three subdivisions, Ho
Chi Minh City is not only an ancient and poetic urban area. It is also
a vivid picture of the combination between tradition and
modernity, between past and present, between humans and
nature. Each subdivision, each street corner hides the uniqueness
and richness of the downtown area. If the Coffyn plan in 1862
destroyed the citadel planning style of the old feudal regime and
replaced it with a modern planning of an urban center along the
Saigon River, gradually shaped through the map of Plan in 1878.
From here, we can see the transformation and expansion of the city
through each period, but the central area is always maintained and
consolidated. It is Division 1, Division 2 and part of Division 3 of the
930ha plan. These subdivisions are not only important in terms of
location but also because of the cultural and historical value they
bring to Ho Chi Minh City. The historic center is not only a physical
space but also a place where the past, culture and people intersect.
Each area has a unique mark, together creating a vivid, colorful
picture of Ho Chi Minh City.

Source: Author

importance to the quality of life of people and is also an important
factor in the economic and cultural development of an urban area.
Urban space can be located inside or outside the building. However,
within the limits of the article, the urban space mentioned is the public
space outside the building, where everyone can freely access,
regardless of social status, gender, ethnicity, religion. It can be a square,
park, riverside walkway, outdoor play area,... serving the needs of
relaxation, connection, and community interaction.
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According to history, Saigon - Gia Dinh left behind natural
terrain features and the structure of the central area of Ho Chi Minh
City, taking the Saigon River as the standard. Urban formation and
development along the edge of the river, rivers and canals here
have become part of the urban area, participating in the structure
and process of social development. The architecture of the existing
central area more or less bears the imprint of the river, creating a
unique cultural identity. The riverbank area stretching for dozens of
kilometers with winding waterways between the East and West
banks of the Saigon River is an ideal space to activate diverse public
activities. From here, the Saigon River seems to have become the
soul, the blood that nourishes this Southern land through each
historical period. Not simply a topographic feature, but also a
testament to the harmony between humans and nature. On the
banks of the river, Saigon people have created unique cultural
features, from business to coffee shops overlooking the river, which
is an advantage that attracts tourists. In addition, wharves, piers, and
historical architecture such as the Thu Ngu flagpole, waterbus wharf
or floating restaurants on the river have turned a riverside area into
a cultural highlight, attracting thousands of tourists. million tourists
every year. Projects to regenerate riverside spaces such as
entertainment areas, food courts, or 3D river paintings, all have the
goal of exploiting the maximum cultural and historical value of the
Saigon River, At the same time, it creates a tourist highlight and
serves the entertainment needs of the community. Thereby, the
Saigon River not only makes its mark in the hearts of every person
here but is also deeply engraved in the soul of every visitor once
they set foot there. That is the power of river culture, a precious
heritage that the city is increasingly trying to preserve and promote.

The traffic network in the central area is divided into chessboard
squares along the original spatial axis, which is the edge of Quy
citadel and Phung citadel. From there, it can be seen that, in the
process of developing their planning during the colonial period, the
French did not completely eliminate the existing road network
structure but used skillful manipulation to develop on the basis of
the existing road network. old. The urban identity is still preserved,
transformed, developed and expanded to form the future cultural,
historical and political center of Ho Chi Minh City. The roads that
make up the backbone of Ho Chi Minh City urban areas include
Dong Khoi, Le Duan, Le Loi, and Nguyen Hue streets. Nguyen Hue
Street today is a destination not to be missed when talking about
street space or public space in Ho Chi Minh City. Since being
redesigned and officially becoming a walking street in 2015, this
area has quickly attracted residents and tourists because of its open,
airy space and diverse cultural and entertainment activities form.
Every evening, this street transforms into a large art stage with many
performances from live music, puppet shows, street performances
to typical Saigon culinary stalls. During the Lunar New Year, Nguyen
Hue Street becomes a "flower street" with paintings recreating
warm, unique rural life scenes, reflecting the spirit and traditional
culture of Vietnamese people. Along with that, stalls selling Tet
specialties such as banh chung, banh tet, Tet jam,... bring a bustling,
vibrant atmosphere to the heart of the city.

When talking about Saigon streets, it is impossible not to
mention alleys. These are small alleys located discreetly between
high-rise buildings or existing residential areas. It is the place that
holds the secrets of ancient Saigon. Walking in these alleys, we can
suddenly enter a small cafe, decorated in the classic style of the
1970s. There are paintings, paper lanterns and gentle music from
old songs. will take you back to a bygone era, a time of golden
Saigon. Alleys, also known as small streets, are the soul of many
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large cities in Vietnam, especially Saigon. In addition to the main
streets filled with exciting activities, many people also love Saigon's
alleys because they are bustling, busy, dynamic, but also have a very
old, nostalgic atmosphere like alley 8A Thai Van Lung., alley 74 Hai
Ba Trung,... Alley activities in Saigon streets are the thread that binds
the relationship between residents, it replaces the traditional village
life of the past. The alleys seem simple and discreet, but they contain
countless interesting and poetic things. These activities help create
a colorful picture of urban life in Ho Chi Minh City today. Where each
street and each small alley tells its own story. If the main roads are
the fast heartbeat of the city, the alleys are subtle highlights, deeply
reflecting other aspects of Saigon life. People here, whether vibrant
on the main streets or seeking peace in hidden alleys, all have a
special love for their city. Alleys are a familiar, rustic culture. Small
restaurants in alley spaces not only serve delicious popular dishes
but also preserve the images and values of old Saigon. Although
today, high-rise buildings and commercial areas are springing up
more and more, Saigon still retains its unique characteristics. And
that is the perfect combination between bustling living space and
peace in a small alley. Saigon is not just a city, it is also a symbol, a
cultural heart full of Vietnamese culture, where every street corner,
every street is associated with memories, emotions and cultural
values. unique.

Through many historical changes, Saigon - Ho Chi Minh City still
maintains its unique architectural beauty and blend of tradition and
modernity. French colonial-style architectural works such as Notre
Dame Cathedral, City Post Office, Opera House, City People's
Committee or Ben Thanh Market are not only architectural symbols
but also contain countless stories and memories. and people's love
for the city. Each square and each construction site has a distinct
cultural and historical value. Such as Paris Commune, Quach Thi
Trang, Lam Son or Me Linh Square are not only traffic intersections
but also the center of many historical transformation events. It helps
link the city's great histories and is a testament to the continuous
development of Ho Chi Minh City. Parks in Saigon are not only
"green lungs" in the heart of the bustling city but also a place where
cultural thinking, art and community sentiment are nurtured.
During Tet holidays, parks become ideal meeting places for cultural
and entertainment activities, converging the national spirit,
expressing solidarity and love. Images of Saigon people
participating in cultural activities together in parks or participating
in special festivals on Tet holidays such as Tao Dan spring flower
festival, September 23 park cherry blossom festival ,... all create a
colorful and rich picture of urban life, reflecting the unique cultural
identity of Vietnamese people in the context of integration and
development. It can be said that Saigon - Ho Chi Minh City is a
delicate combination of classic and modern architecture, between
peaceful and bustling space. Every street corner, every building is
associated with historical and cultural values, creating the unique
beauty of a colorful and attractive Saigon.

The historic central area of Ho Chi Minh City is always vibrant
with attractive and interesting activities lasting all day and night.
That's why Ho Chi Minh City is known as "the city that never sleeps”,
without ever running out of fire, heat, or excitement. All activities
taking place are always very diverse and rich, suitable for many
audiences. Travel therefore becomes attractive to everyone. This is
the convergence of urban daily life and colorful cultural events.
Activities such as book street, Tet flower market, festival space,
music performances and art exhibitions along with shops, sidewalk
cafes, street vendors, walking streets, chatting and working So the
air is full of life. It is the humanistic aspect of this scene that creates
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the soul of the street and becomes part of the intangible cultural
and spiritual resources of the downtown area. Each year, Ho Chi
Minh City organizes a series of cultural events, which not only attract
locals and tourists but are also an opportunity to express and
continue to spread local cultural identity. Ho Chi Minh City is proud
of its rich cuisine, a blend of tradition and modernity, of Eastern and
Western flavors, bringing a distinct culinary style of Saigon people.
This unique flavor makes anyone who loves food remember it
forever. It is no coincidence that many people refer to Ho Chi Minh
City as a "street food paradise". On every street, there are street
vendors or stalls selling famous dishes such as banh mi, pho,
vermicelli noodles, spring rolls, etc. that have made their name.

If street food helps visitors quickly grasp the typical flavors of
Saigon, then sidewalk coffee helps them immerse themselves in the
culture and lifestyle of the people. No need to go into modern or
luxurious cafes, just sit down on a plastic chair on the sidewalk to
feel the typical atmosphere of Saigon: openness, friendliness and
harmony. into the lively space of the city. But perhaps, the most
special thing about Saigon lies not only in cultural, culinary or

entertainment activities, but in the people of Saigon. The
friendliness, openness and willingness to share have created a
beautiful and impressive image in the hearts of visitors. With every
step on Saigon soil, visitors feel the love and pride of the people
here for their city. They are the people who create the colorful
picture of urban life, the soul of the streets, alleys and every dish. For
young people, Saigon is a place full of hope and opportunities for
the future. Exploring Saigon - Ho Chi Minh City is an unlimited
journey. Because every street corner, every street, every space
contains stories, histories and secrets that have not yet been
revealed. For the people of Saigon, the city is not only a place to live
but also a place containing memories, love and pride. Skyscrapers
are rising in the heart of the city, but Saigon people still retain their
traditional beauty, affection and enthusiasm. Although it changes
over time, the spirit and cultural identity of every corner of Saigon
still forever exists in the hearts of the people here. From those
factors, we get an overall picture of lively spaces and places in the
historic central area of Ho Chi Minh City through the following
summary table:

INTANGIBLE

- Famous landmarks

- Diversity of activities

- Has historical significance

- Diverse landscape environment
- Spiritual culture

- Famous landmarks

- Attractive activities

- Has historical significance

- Lively river space

- Unique landscape environment

- Famous landmarks

- Diverse and attractive activities

- Has historical significance

- Brings Southern cultural nuances
- Feng shui geography

- Multi-purpose sidewalk

- Reading culture

SPACE TANGIBLE
- Central location.
Square: - Attached to valuable architectural works.
- Quach Thi Trang - Harmonious and airy urban space
- Paris commune - Suitable for human proportions
- Me Linh - Simple and familiar shape
-Lam Son - Easy access
- Many amenities nearby
- Precious natural green area
Park: - Clean air
I - Natural space
- Tao Ban T .
- Characteristic riverside water
-30/4 .
-23/9 - Attached to value architecture
- Bach Dang Wharf i I[')wers? fgncﬁlons
. - "Array", "line" form
- Saigon Zoo
- Easy access
- Many amenities nearby
- There is a strip of street green trees as a
Street: highlight
- Nguyen Hue - Attached to valuable architectural works
-LelLoi - Vivid street space
- Dong Khoi - Associated with typical Southern rivers
- Hai Ba Trung - Suitable walking distance
- Ham Nghi - Diverse functions
- Nguyen Van Binh - Easy access
- Many amenities nearby
- Typical French architectural style
Structures: - Dating back more than 100 years
- Independence Palace: - Highly aesthetic

- Saigon Notre-Dame Cathedral:
- People’s Committee of Ho Chi Minh

- Ben Thanh market:
- Ho Chi Minh Opera house:
-Home

the surrounding space
- Symmetrical layout

- Associated with squares, parks, green areas.

- The ending location of the main space axes
City creates an urban highlight.

- Harmony between old and new elements with

- Famous landmarks

- Has many historical significance
- Unique

- Spiritual culture
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3. DISCUSS ABOUT IDENTIFYING GENIUS LOCI ELEMENTS

Identifying genius loci elements in urban space, especially in the
historic center of Ho Chi Minh City, is not only about analyzing the
physical surface but also about delving deeply into history, culture
and soul. of the city. Ho Chi Minh City, as the economic - cultural -
political center of Vietham, has undergone many historical and
cultural changes. Roads, neighborhoods, old buildings or new
architectural works all carry the marks of time, witnessing many ups
and downs of history. Why is it important to identify place elements
in urban space? First, from a historical and cultural perspective, each
area and each street tells its own story. Classic buildings in the
French architectural style in Dong Khoi, or small street corners in
Ben Thanh Market, all bear the imprint of the cultures that have
contributed to the formation of today's Ho Chi Minh City. These
elements not only create a unique cultural identity for the city but
are also a source of inspiration for artists, writers, and history lovers.
Next, from an economic perspective, the center of Ho Chi Minh City
is where many commercial and service activities are concentrated.
Clearly identifying place factors in urban areas, from the location of
public spaces to population density and traffic conditions, will help
investors, businesses and local authorities make informed decisions
suitable for economic development.

On the other hand, environmental and traffic issues are always
a big challenge for a crowded city like Ho Chi Minh City. Blind,
uncontrolled development can lead to pollution, congestion and
lack of green space. Understanding urban space, specifically the
important genius loci elements in space, helps plan and build a
modern transportation system, as well as protect and develop
green spaces for residents. For Ho Chi Minh City to move towards
sustainable development, it not only requires consideration
between economic and environmental factors, but also needs the
consensus of the community. Genius loci factors are not only related
to physics but also to human spirit and emotions. Attachment to
living space, pride in cultural identity and desire to contribute to the
overall development of the city all originate from understanding
and properly appreciating the elements of urban space and genius
loci.

Looking back, Ho Chi Minh City with its special position and
cultural and historical richness has been facing many challenges in
the urbanization process. Accurate identification of genius loci
elements, especially in the central area space, not only helps solve
these challenges but also orients for a future of strong, sustainable
development and integration with the trend. global world.

4. CONCLUDE

In the heart of Ho Chi Minh City, the historic center is more than
just a physical space. It is a place that preserves cultural heritage,
community spirit and precious historical value. To understand the
continuity and development of these urban spaces, recognizing
and respecting the elements of genius loci is indispensable.
Through that, we can look back at their origin, value and change
over time. Located in a central location and carrying a historical
mission, Ho Chi Minh City has proven that the combination of past
and present, between traditional cultural heritage and modernity,
can exist. harmoniously in a bustling and vibrant urban space. For
Ho Chi Minh City to continue to step steadily into the future,
identifying and respecting genius loci elements in urban space is
extremely important. Each street corner, each street, each building
in the historic center represents a separate story, a page in a colorful
history book. Besides conservation, space creation and
development is the key for the city to continue to develop flexibly,

diversely and richly. Through identifying genius loci elements, Ho
Chi Minh City will be able to combine traditional values with
innovative ideas, helping to create a unique and livable urban
space.

Ho Chi Minh City is not only for its residents but also a destination
for many tourists. To continue to improve the quality of life and preserve
cultural beauty, cooperation and consensus between people,
authorities and planners is a prerequisite. The characteristic of Ho Chi
Minh City is not only the choice between remaining the same or
changing, but also the search for a balance between tradition and
modernity. Every time we walk through the old streets or by the Saigon
River, we can feel the soul of the street, from the typical timbres such as
the clattering of noodle vendors tapping late at night to the bustling
rhythm of the street. modern life. But, for Ho Chi Minh City to be able to
withstand the challenges of the future, an overall strategy, a detailed
plan and a long-term vision are necessary. Development is not just
about building more high-rise buildings or expanding roads, but also
needs to consider the harmony between green space, cultural heritage
and community needs. We cannot deny that change is inevitable.
However, the most important thing is how to change while still
maintaining its own identity and cultural values. It is an art, a process
that requires patience, love and responsibility towards the homeland.
Finally, to become a comprehensively developed urban area, Ho Chi
Minh City needs contributions from everyone, from managers to
residents, from urban designers to implementers. Each citizen, with
small actions, can also contribute to creating a more beautiful,
prosperous Ho Chi Minh City that is close to each person's heart.
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Tinh toan ap luc cta song né trong maéi truong

dat da

Calculate the pressure of explosion waves in the soil

> PGS.TS NGUYEN TRi TA
Hoc vién Ky thuat Quan su

TGM TAT

Bai béo trinh bay sy Winh thanh va lan truyén cia song nén khi nd
trong mai truang dét da. Phuong phap xac dinh ap luc sang nén va
ket qua nghién ctu img dung phan mém Abaqus dé xac dinh ap lyc
cia sdng nén do nd trong  dat. Tor da ca nhirng nhan xét vé viec
tinh toén &p lyc song nén do nd trong mai trudng dat da.

Tir khaa: Sang nén; nd trong dat; phan mém Abagus.

ABSTRACT

This paper presents the formation and propagation of
compression waves when explosive in the soil environment.
Method of determining compressive wave pressure and research
results using Abaqus software to determine the pressure of
compression wave due to explosion in ground. From there, there
are comments on the calculation of compressive wave pressure
due to explosion in the soil environment.

Keywords: Compression waves; explosive in the soil; software
Abaqus.

1.DPAT VAN DE

Khi né trong méi trudng dat da sé sinh ra cac vung khac nhau
nhu ving nén, viing pha hoai va vung chan déng. Tai vung chan
déng, dat da sé chiu tac dung cta ap luc séng nén. Thuc té, ban
kinh cac viing va ap luc séng nén trong méi trudng dat da phu
thudc vao nhiéu yéu t6: khéi lugng thudc né, cac tham s6 clia nén
dat, vi tri n6 so véi bé mat dat ... Viéc tinh toan xac dinh ban kinh
cUa cac vung va gia tri ctia ap luc séng nén trong ving chan dong
bang ly thuyét Ia rat kho khan, dac biét tai vung gan tam né, méi
trudng dat da bi pha hoai va c6 sy thay déi tinh chat co ly. Vi vay,
dé xac dinh ban kinh cac vuing va gia tri 4p luc séng nén thudng st
dung cac cong thic thuc nghiém. Tuy nhién, véi su phat trién cla
khoa hoc cong nghé, mot s6 phan mém chuyén nganh nhu phan
mém Abaqus, Ansys, LS Dyna ... da dugc (ing dung dé tinh toan mé
phong tuong déi day du ban kich clia cac vung va gia tri cta ap luc
song nén tai ving chan dong.

2. TAC DUNG NG TRONG MOI TRUONG DAT PA [1]
Khi né trong dat, méi trudng dat xung quanh lugng né hinh
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thanh 3 vung né ré rét:

- VUng nén la vung ké sat khéi thudc nd. Khi sdn phdm né dan
ng dat bi nén rat manh tao thanh khéi réng, dat bi bién dang déo,
ép chdt vao nhau hinh thanh vanh dai cing.

- Vung pha hoai ké sat viing nén, dat trong ving nay bi pha
hoai dudi dang cac vét nit xuyén tam va tiép tuyén.

- Vung chan déng ké sat viing pha hoai, dat & day bi bién dang
dan hoi.

Hinh 1. NG trong méi trudng vo han
Ca ba vung nay goi la viing bién dang vai ban kinh 1an lugt Rs,
Re, Re.

RB = m,KB.?;KT,C
Rp =mKp3Kt.C M
RC = mKC;”KTC

Trong doé:

m 3 hé s6 lén;

Ks, Kp, Kc la cac hé s6 phu thudc tinh chat méi trudng doi cac
V@i vling nén, viing pha hoai v& vung chéan déng;

Kr 1a hé s6 st dung thudc;

C la trong lugng khai né (kg).

Ap luc s6ng nén tai mot diém dugc tinh theo céng thuc [1]:

3 m
- )

Trong do:
AP la ép luc song nén, kG/cm?;
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R Ia khodng cach tirtdm né dén diém tinh toan trén két cdu, m;

A va m la cac hé sé thuc nghiém phu thudc loai dat;

Thai gian duy tri tac dung cla séng nén tinh theo céng thtic
thuc nghiém:

r=10"(R+3/C) 3)
Thai gian &p luc tang tir 0 dén clc dai xac dinh theo cong thuc:
063
. M(_lj @
o aq

Thai gian gidm ap luc:
T,=T—-1 (5)
aola téc do lan truyén séng nén trong dat trong giai doan dan
hoi;
arla téc do lan truyén sdng nén trong dat ngoai giai doan dan
hoi.
Py

APrmax

Y=

Ti T2
T

Hinh 2. Biéu d6 ap luc song nén theo thai gian

No6i dung nghién cltu clia bai bédo la xac dinh ap luc séng nén
tai cac vi tri khac nhau tinh ti tdm né khi né moét lugng né trong
moi trudng dat vé han, khéng di sau xem xét cac viing pha hoai.

3. XAY DUNG MO HINH BAI TOAN NGHIEN CUU

S dung luong né 3,5 kg thudc TNT né trong méi trudng dat
cat 6 d6 sdu 2 m so véi mat dat. Nhiém vu tinh toan &p luc séng
nén tai diém 1 (cach tdm né 1,0 m), diém 2 (cadch tdm né1,5 m) va
diém 3 (cach tam nd 2,0 m), SG d6 bai todn nhu hinh 3, cac tham s6
clla moi trudng dat cat dugc thé hién trong bang 1

Bang 1: Cac tham s6 clia moi trudng dat cat

T6c dd Téc dd . ,
Trong A A\ R Hé s6 Géc
| truyén truyén M6 dun L 3
ugng . R . R . ». | Poissi | ma sat
rien séng dan | song dan | dan hoi on tron
'(T /r?,]g;d héi héidéo | EMPa) | € (0)9
ao(m/s) | ai(m/s) ¢
1,5 300 100 30 0,25 24
Al img dild cat
i
Thasia nh 11 e 1 b e g s
& o s
o = L x|
B

Hinh 3. M6 hinh bai todn

4.GIAI BAI TOAN THEO CONG THUC THUC NGHIEM [1], [2]

S dung céng thuc (2) va (3) dé tinh ap luc séng nén va thoi
gian tdng ap luc séng nén tai diém 1, 2 va 3 trong dat.

Péi vaéi dat cat [1] chon hé s6: A=8,m =3,a,=300m/s, a1 =
100 m/s.

a. Ap luc séng nén tai diém 1 cach tdm lugng né 1 m:

3 m 3 3
AP:A{%J :8{—"31’5J =28,06(kG / cm?)

- Thai gian tac dung clia séng nén:
r=10"2(R+3C)=1072 (1+J ) 0,0252 (s)

b. Ap luc s6ng nén tai diém 2 cach tam luong né 1,5 m:

3 m 3
AP = A.[EJ = 8[@} =8,31(kG / cm?)

R

- Thgi gian tac dung cda séng nén:
r—10—2(R+J—)—10—2(1 5+3f3,5 ) 0,0302 (s)

c. Ap luc s6ng nén tai diém 3 cach tam lugng né 2,0 m:

3 m 3
AP = A.(E] = 8(@] =3,51(kG / cm?)

R

- Thai gian tdc dung cla séng nén:

r=102(R+3C)=1072 (20+F) 0,0352 (s)

5. KET QUA TINH AP LUC SONG NEN THEO PHAN MEM
ABAQUS

5.1 M0 hinh vat liéu trong bai toan

a. Mé hinh thuéc né

D& mé hinh hoéa hién tugng né va qua trinh lan truyén &p luc
séng nd, ngudi ta thudng st dung phuaong trinh trang thai do Lee -
Tarver va Jones - Wilkins - Lee” (JWL EOS) dé xuat. Theo d6 phuong
trinh trang thai cGa thudc nd TNT va chat né tuong ducong cé dang
nhu sau [4]:

p=C -y + 0y (1- Ly + 22 (6)
v PV v

L e | A N
Trong d6: p la ap suat thay tinh; v=— Ia thé tich riéng; p la
Yol
khéi lugng riéng thudc né TNT; v, la téc d6 nd; e la nang lugng trén
don vi thé tich; P 12 dp sudt né; Cy, 1, Cy, 1y, ® la cac hang s6
doan nhiét dugc xac dinh ti thi nghiém. Cac tham sé mé hinh vat
liéu nhu bang 2.
Bang 2. Tham s& mé hinh vat liéu TNT [4]

p(kg/m3) | va(m/s) | Pci(kPa) C; (kPa) C; (kPa)
1630 6930 2,1x107 3,7377x108 3,73471x10°
I I w v e(kJ/m3)
4,15 0,9 0,35 1/1650 6x10°
b. Mé hinh khéng khi

Véi trang thai ban dau can bang, phuong trinh trang thai khi ly
tudng dugc xac dinh nhu sau [9]:

p=(r-Dpe 7)

Trong do: p la &p suat thay tinh; p khéi lugng riéng ctia khéng

R . .
7 =14+— la s6 ma doan nhiét. Cac tham so
C,

khi; e n6i ndng riéng;
v

ctia mé hinh khéng khi nhu bang 3
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Bang 3. Tham s6 mé hinh vat liéu khéng khi [7] (fng sudt &
pkg/m?) | PotkG/em?) | eUkG) | ¥ | cUKGK) | To(K)
12 1,033 193300 | 14 | 7164 288 Binh
c. M6 hinh dat Deo ly trang

Khi quan niém nén dat theo mé hinh dan héi tuyén tinh thi mo
hinh nay chi chdp nhan dugc véi nén dat cé két chat, tai trong tac
ddng nho, nén co tinh chat dan hoi, chap nhan boé qua bién dang

déo. Khi nghién ctu, tinh todn chiu tai trong né mo hinh don gian Bién dang du
nay khéng thé dién ta dugc ban chat ing x ca hoc phuc tap cla Sy ldm mém
nén.

Khi tinh to4n cong trinh & xa tdm né chi con tac dung dia chan
clia séng né c6 thé 4p dung mé hinh nay.

Trong trudng hop céng trinh & gan tam né, tai trong 16n md Bién dang
hinh dan héi tuyén tinh sé& ¢ sai s6 16n. Trong pham vi bai bao dé -
mo ta Umg xd ctia nén khi chju cac tac ddng cda tai trong né tac gia Hinh 4. Quan hé US - BD cdia nén thyc té va mo hinh Mohr - Coulomb
dung mé hinh Mohr-Coulomb c6 dién thudng. Trong mé hinh nay, Theo mét phuong, mat chady Mohr-Coulomb dugc dinh nghia
dudng cong Ung suat - bién dang bao gém qua trinh dan hoi va 1a mot dudng tuyén tinh gilta ting suat ct zva tng suat phap o
dan déo ly tudng. Hinh 4 mé ta quan hé Ung suat - bién dang cta theo quan hé:
nén thuc té va nén theo mé hinh Mohr - Coulomb. f=|e|~(c-otanp)=0 @)

Trong dé: f la phuong trinh mat chay; cva ¢ lan lugt la céac
hang s6 luc dinh va gé¢c ma sat trong.
Cac tham s6 méi trudng dat cat dugc cho trong Bang 1.

Lép dat cat

Hinh 5. M6 hinh bai todn theo phan mém Abaqus

Hinh 6. Két qué tac dung nd trong nén dét

78| XAYDUNG 10.2023 | ISSN 2734-9888



www.tapchixaydung.vn

a. Ap luc séng nén tai cac diém trong méi truéng

Bang 5. So sénh gid trj thai gian tac dung clia séng nén theo
céng thic (3) va phan mém Abaqus

Hinh 8. Ap luc séng nén tai diém 2 (cach tam nd 1,5 m)

1

[]

Hinh 9. fip luc song nén tai diém 3 (céch tam n 2,0 m)

-

¥ A 11 ]

R T e

"

b. So sanh két qua tinh toan luc séng nén tai cac diém 1, diém
2 va diém 3 theo cong thuc thuc nghiém (2), va phan mém Abaqus

nhu bang 4:

Bang 4. So sanh gia tri 4p luc song nén theo cong thic (2) va
phan mém Abaqus

Didm Céng thic (2.8) Phan mém Chénh léch
(Pa) Abaqus (Pa) %
1 2,806.10° 2,/468.10° 13,6
2 8,31.10° 7,549.10° 10,0
3 3,51.10° 3,147.10° 11,5

- So sanh thdi gian tang ap luc séng nén tai diém 1, diém 2 va
diém 3 theo cong thic (3) va phan mém Abaqus nhu bang 5:

Diém Céng thic Phan mém Chénh léch
(2.10) (s) Abaquis (s) %
1 0.0252 0,012 110
2 0,0302 0,018 68
3 0,0352 0,026 35
Nhan xét:

- K&t qua nghién ctu theo phan mém Abaqus cho thay, quy
luat ap luc séng nén tai cac vi tri cach tam né 1,0 m, 1,5mva 2,0 m
cung dang vdi két qua tinh todn tir cac céng thdc thuc nghiém.
Tuy nhién, gia tri 4p lyc song nén tinh theo phan mém Abaqus nhé
haon inh theo thuc nghiém tir 10,0% dén 13,6% .

- Tai cac vi tri cang xa tam nd 4p luc séng nén cang gidm phan
anh dung quy luat lan truyén clia nén trong moi trudng dat.

- Thei gian tac dung cia séng nén tinh theo phan mém Abaqus
nhd hon thdi gian tadc dung cla séng nén theo cong thuc thuc
nghiém.

3. KET LUAN

- Cac két qud thu dugc khang dinh tinh hgp ly clia phuong
phap nghién ctu thir nghiém sé bang phan mém Abaqus vai két
qua nghién clu bang cac cong thic thuc nghiém dé tinh toan ap
Iuc séng nén do né mot lugng né trong moi trudng dat da.

- Gia tri 4p luc s6ng nén va thoi gian tac dung tinh theo phan
mém nho hon theo céng thic thuc nghiém. Diéu nay, chiing to6 khi
tinh toan theo céng thic thuc nghiém la an toan cao cho cac cong
trinh chiu tac dung clia tai trong né trong maéi trudng dat da.

- Can tiép tuc nghién ctu ca thuc nghiém va cad mé phéng s6
dé c6 dugc két qua tinh toan &p luc séng nén do né mét lugng nd
trong moi trudng dat da hop ly nhat déng thai bé sung thém cac
hé s8 thuc nghiém A va m trong céng thuc (2) cho cac loai méi
trudng dat da khac nhau phuc vu cho viéc tinh toan két cau céng
trinh trong dat chiu tac dung cda séng né.
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Phan tich va danh gia

kha nang chiu tai cua

mong coc c6 xét anh hudng sé6 luong coc

trong nhom

Analysing and evaluating the bearing capacity of pile foundation accounting on influence of

number of piles in the group

> PGS.TS BUI TRUONG SON, THS PO PHAM VIET KHANH
Trudng Dai hoc Bach khoa - Dai hoc Quéc gia TP. HCM

TGM TAT

Nai dung chinh cia bai bao 1a phan tich va danh gia he sd
nhém coc theo cac phueng phap khac nhau va ma phang
béng phan mém Plaxis 3D nhdm phén tich ang xir coa d&t
nén va nguyén nhan phat sinh he sd nham. K&t qué cho thay
hé sd nhom dugc phan tich va tinh toan tir két qua ma
phang xap xi ket qua do Braja M. Das dé nghi (1998). Kt qua
md phang chi ra réng khé ndng ganh tai cia céc coc trong
méng khang ddng déu. 1 day, coc & gitta ganh ti it nhat va
coc o goc ganh tai nhigu nhat. Su suy gidm khé nang huy
dang ma sat nhiu nhét & coc giita va coc bién xay ra trong
pham vi dd séu xap xi I/2 bé rong dai mang. K&t qué nghién
ciru gidp ki su thiét k& co cai nhin ting thé vé Gng xir cia
mang coc dé tinh toén va b tri coc hop y hon.

Tir khoa: Mang coc; kha néng chiu tai coc; hé sé nhom coc;
kha ndng ganh tai.

ABSTRACT

The main content of the paper is to analyze and evaluate the pile group
coefficients of different methods and to simulate using Plaxis 3D
software for analyzation the behavior of the ground and the causes of
the group coefficients. The results show that the pile group coefficients
analyzed and calculated from the simulation results approximate the
results suggested by Braja M. Das (1998). The simulation results show
that the load carrying capacity of the piles in the foundation is not the
same. Here, the center piles carry the |east load and the corner piles
carries the most. The greatest reduction in frictional mobilization in the
center piles and side piles occurs within a depth of approximately 1/2
the width of the pile raft. The research results help the design engineer
to have an overall view of the behavior of the pile foundation in order to
calculate and arrange the piles more reasonably.

Key words: Pile foundation; pile capacity; pile group coefficient; load
carrying capacity.

1.TGNG QUAN CAC NGHIEN CUU VE UNG XU CUA MONG

COC VA HE 6 NHOM COC

Mong coc la su két hop cla 3 yéu t6: coc, dai coc, dat. Do dé .

déu gilra cac coc t6i 90 kN, it hon so véi mét coc don.

Y v v v v v vy o

Ung xU clla mdng coc phu thudc vao sy tuong tac gitta cac phan tu w KRB wu
mong va dat. Katzenbach xac dinh 4 loai tuong tac: tuong tac gitia o t t q 3
dat va coc (S-P), tuong téc gilia dat va dai coc (S-R), tuong tac gitia . ' %

coc va dai coc (P-R), tuong tac gilia coc va coc (P-P), Hinh 1.

Theo coéng trinh nghién ctiu cta A.A. Bartolomei [1], coc dai 5
m, kich thuéc 30x30 cm ddng vao trong dat sét va cat rdi c6 do
chat trung binh cho hai méng gém 4 coc, hai méng gébm 6 coc, ba
moéng gém 9 coc va 4 coc dan. Cac coc cia méng lién két nhau
bang dai méng bé téng c6t thép, khodng cach gilta cac coc bang
3d. 3 coc ti moéng 9 coc dugc thi nghiém nhu coc don. Kha nang
chiu tai (KNCT) cta coc khi déng, tuong ung véi thi nghiém déng,
bidng 64 kN. Sau 6 ngay dém, KNCT cla coc don bang 102 kN.
KNCT cia mong 4 coc sau 6 ngay dém la 360 kN va phan b6 déng

-‘__l D,

[ woneTAcatA
DAICOC VA DAT

MR }: :

1L
~

L

S-P g

S-R

L

Hinh 1. Ttuong tac giifa dat va cau tric trong méng coc clia Katzenbach et al. (1998)
and Katzenbach et al. (2000) [6]
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Hinh 2a thé hién biéu d6 két qua thi nghiem méng gém 9 coc.
Tu d6, KNCT clia nhém coc khi @6 1tn S = 4,5+5 cm bang 810 kN.
KNCT trung binh cla coc trong méng la 90 kN, nho hon so véi
KNCT clia coc don. Khi thi nghiém méng gém 9 coc, nhan thay
rang khi dat tai 200 kN thi dé lun S = 0 va tat ca cac coc ganh chiu
tai trong nhu nhau. Tur tai trong P = 400 kN va dé lun S = 6 mm bét
dau phan bé lai tai trong: coc géc ganh chiu tai trong nhiéu hon
20% so vGi coc & tam va & bién. Néu xac lap tai trong coc goc ganh
dd so vdi coc trung binh trong méng thi coc géc ganh d& 111%,
doéng thai coc bién va coc gilta ganh d6 91%.

a) b)

0D 0 W0 600 600 PRN Z0 40 0 80 100 PN
~
AN N [

i N 10

20 \ 20 ?\\

a0 J \ \\

L W
.S,mi { S, Ml

Hinh 2. Két qua thi nghiém KNCT nhém 9 coc (a) va coc don (b) sau 6 ngay

1-Coc don; 2-Coc gitfa cia mong; 3-Coc gilta clia méng dugc thi nghiém nhu coc don.

& tai trong P = 600 kN, d6 1Gn S = 15 mm, cac coc goc bat dau
ganh d& dén 70 kN; cac coc gilta & day bién theo muc dé chiu tai
xap xi bang véi coc goc. Cac coc nay ganh 67 kN va bang KNCT
trung binh clia coc trong moéng. Trong khi d6, coc & tam chi ganh
50 kN, nhé hon 30% so véi coc goc.

& tai trong P = 800 kN, tai trong dugc xem béng KNCT cla
mong, d6 lun S = 32 mm, tai trong gilia cac coc phan bé nhu sau:
coc goc 100 kN chiu 110% KNCT so véi gia tri trung binh ctia moi
coc trong méng; coc gilta & ddy ngoai ganh 95 kN, coc & tdm génh
60 kN chi€ém 60% KNCT cla coc géc. Coc goc va coc bién ganh chiu
tai trong gan xap xi nhu nhau. Cling véi su gia tang tai trong 1én
mong va dé 1an, kha nang ganh d& cla coc goc va coc bién gan
nhu nhau. Déng thai véi sy gia tang dé 1tn muc dé ganh dé cda
coc gilta bi gidm. Trén hinh Hinh 2b thé hién KNCT trung binh ctia
cac coc nho hon so véi coc don.

a) b)
o0 W W WP N W & o 0 120 PN

AN Nl |
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Hinh 3. K&t qua thi nghiém KNCT sau 6 ngay méng gom 9 coc (a) va coc dugc thi
nghiém riéng ré (b)
1- Coc & tam; 2-Coc gidia & ddy bién; 3-Coc gdc; 4-Coc trung binh clia mong.

Nhan xét KNCT clia coc trong méng cé thé luu y rang KNCT cda
coc goc la I6n nhat va nho nhat 1a coc & tam (Hinh 3a). Dong thdi,
két qua thi nghiém coc déng trong méng nhu coc don sau 6 ngay
cho thdy KNCT 16n nhat la coc & tam F = 120 kN va nho nhat 1a &
coc goéc F =100 kN (Hinh 3b).

Khi thi nghiém méng 9 coc sau 45 ngay, nhan thdy rang & tai
trong 400 kN, 600 kN d6 1in c6 gia tri 2 mm va tat ca cac coc nhan
gia tri nhu nhau. Cac dau do & than coc cho thdy & cac cap tai
trong nay bé mat than coc hau nhu khéng lam viéc ma sat. Khi
tang tai trong dé lun tang theo va khi d6 1in S = 4 mm bé mat

héng cla cac coc khac nhau chiu tai khac nhau tly vij tri coc trong
mong. Coc géc chi€ém 116% so véi KNCT trung binh clia coc trong
mong, déng thai coc & tam nhan chi 79%. Coc gilta day ngoai nhan
tai trong cling it hon so v&i 1 coc. Khi tai trong tang dén 1400 kN
qui luat phan bé tai trong giam dan.

Khi tai trong P = 1800 kN, gan té&i giGi han ma coc goéc ganh la
230 kN, nhiéu hon 21% so véi coc gilra day bién va 50% nhiéu hon
coc & tam. Diéu nay co thé giai thich 1a & bé mat bén clia coc goc
Iuc ma sat I6n han nhiéu so vai cac coc con lai.

Pé chiu dugc tai trong 16n, mong coc thudng dugc ciu tao bai
nhém coc. Tuy nhién khi khodng cach gilta cac coc khong du 16n,
sé hinh thanh trong ving dat xung quanh céac coc hién tugng
choéng tng suat cat do ma sat bén va do stic chéng mui clia cac coc
gay ra (Hinh 4). D6 16n ing sudt trong vung chéng Ung suat nay
phu thudc vao nhiéu yéu t6: Khoang cach coc, chiéu dai coc, hinh
dang coc, s6 lugng coc, dé 16n cda tai trong tdc dung vao nhém
coc va tinh chat clia nén dat xung quanh nhém coc.... Hién tugng
choéng Ung suat lam suy gidm ma sat gilta coc - dat va suic chéng
mai cGa coc dan dén gidm kha nang chiu luc va gia ting chuyén vi
cta nhém coc so vdi coc don.

Muc d6 gidm suc chiu tai va gia tdng chuyén vi cia nhém coc
so véi coc don la do su tuong tac gilta cac coc trong nhom va gilia
nhém coc véi dat nén xung quanh. DE xét dén anh hudng cla hiéu
Ung nhém coc chju tai trong doc truc, ngudi ta thudng st dung
thong sé n.

Vung phan bo
img suit xung
quanh nhém coc

Ving chong g
sudt cia 3 coc

Viung chong (mg
sudt clla 4 coc

Ving chong (mg
sudt cla 2 coc

Hinh 4. Viing phan bd (ing sudt xung quanh coc don va nhém coc [2]
Hé s6 nhdém coc 1 ké dén su gidm stic chiu tai cia nhém coc so
vGi téng suc chiu tai clia ting coc don lam viéc riéng 1é:
Qg( )
=2 Q)]
U nR_,
Trong dé: Q,,, la kha nang chiu ti cuc han ctia nhém coc, R,
la kha nang chiu tai cuc han clia coc don, n la sé coc trong méng.
Converse-Labarre (1941) [2], [4] da dé nghi céng thic tinh hé
s6 nhém:

n=1 —l:(atandj .[(m1 —1m, +(m, —m, ]:‘ (2)
S 90mm,

Trong d6: m,: sé hang coc trong nhém; m,: sé coc trong mét

hang; d : dudng kinh coc; S: khoang cach gitra hai tim coc.

Feld (1943) [2] dé ra nguyén tac xac dinh hé s6 nhém dugc tém
tat nhu sau: Stc chiju tai cla mdi coc trong nhom sé giam di mot
lugng la 1/16 khi né chiu dnh hudng truc tiép bdi mét coc lan can,
khong xét dén khoang cach gilra cac coc. Theo nguyén tét trén
mong 3 cog, 4 coc, 6 coc, 9 coc, 12 coc lan lugt c6 hé sé nhom (n) la
0,875, 0,815,0,77,0,72,0,70.
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Cong thic xac dinh hé s6 nhom cua Seiler va Keeney (1944) [3],
[7]1 c6 dang:

- 17[ 1215 }n1+n2—2 ,_03 3)
72(S* =11 n,+n, -1 n,+n,

Trong do: n, : s6 hang coc trong nhém; n, : s6 coc trong mot

hang; S:khoang cach gira hai tim coc.
Sayed va Bakeer (1992) [2], [8] cling dé nghi céng thic:
n=1-0-1K)p 4)

Trong do6: p: hé s6 masat; p=[0+1]; p=0doi véi coc chong
va p=1 d6i vGi coc ma sat. H& s6 p con phu thudc vao ty trong
clia déat cat hodc do sét cta dat dinh. Hé s6 K =[0,4+0,9], phu
thudc vao phuong phap ha coc, khoadng cach gilra cac coc va tinh
chét ctia nén dat, 7,: hiéu s6 hinh hoc, bién thién trong khoang
[0,6+2,5]

. P 2[m,—1)S+d1+[(m, —1)S+d]
= =
2h

Véi: P, : chu vi cia nhém coc; ZPP : téng chu vi cla tat ca coc
don.

Theo Braja M. Das (1998) [3], [5], d&i v&i coc ma sat, tly thudc
vao khodng cach cta coc trong nhém, cac coc cé thé hoat dong
theo 1 trong 2 céach: (1) dudi dang mét khéi, véi kich thudc
L,xB,xL hodc (2) dudi dang cac coc riéng le. Néu cac coc hoat

5)

zmm,d

dong nhu mot khoi, kha nang chiu ma sat la faPL =Qy,, (VoI p,:
chu vi mét cat ngang cla khoi p, =2(n,+n,-2)S+4d, f, : ma st
don vi trung binh). Tuong tu, d&i véi tling coc tac dung riéng |é,
Q, =plf,, .

Quu _f,[2(n+n,-2)S+4dlL

n= =

2.0,

2(n,+n, —2)S+4d
pnn,

Trong d6: n, : sé hang coc trong nhém; n, : s6 coc trong mot

Lf,
n1n2p av (6)

hang; d : dudng kinh coc; S: khodng cach gilra hai tim coc; p: chu
vi mbi coc.

Los Angeles Group Action [3] da st dung cong thuc tinh hé s6
nhém nhu sau:

n=1-———[mn,=D+nn-D+v200 -0, -0] @)

zSnn,
Trong d6: n,: s6 hang coc trong nhém; n, : s6 coc trong mét

hang; d : dudng kinh coc; S: khodng cach gitra hai tim coc.

2. PHAN TiCH VA DANH GIA KHA NANG CHIU TAI CUA cOC
CO XET ANH HUGNG SO LUGNG COC TRONG NHOM

Dé phan tich chi tiét, hai méng M5 va MLT1 & du 4n “Khu nha
& Minh Théng” tai TP Tha Buc, TP.HCM dugc chon (Hinh 5, Hinh 6).
& day, coc khoan nhéi dudng kinh 0,8 m, dai 50 m cho méng M5
va coc nhéi dudng kinh 1,0 m, dai 61m cho méng MLT1.

Coc dudng kinh 1,0 m (TP5) dugc thi tinh tai hién trudng vaéi
tai trong I6n nhat 12000 kN (200% tai trong thiét ké); coc dudng
kinh 0,8 m (TP3) dugc thi tinh vdi tai trong I6n nhat 8000 kN
(200% tai trong thiét ké&). KNCT ly thuyét cda coc don dugc tinh
theo cac phuong phéap nhu: vat liéu coc, chi tiéu co ly dat nén va
theo két qua nén tinh hién trudng [9].
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Hinh 5. So d6 méng M5
Ll AN ) 7N 2N
N T } IV
TN A / N AR
| LN L Ly
N v = %»// N

L = 10800
3000

N
— |- L A

~

A é S 7 FZA N
A )
E AN AN 4 N NI

Lo | 3000 | 3000 i 3000 Lo |
B - 10800
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Hinh 7. KNCT ctia coc theo cac phuong phap

Tu Hinh 7, KNCT cla coc dan theo vat liéu, theo két qua xuyén
tiéu chudn (SPT) va theo chi tiéu co ly cta coc TP3 c6 két qua gan
bang nhau. Coc TP5 c6 két qua theo chi tiéu ca ly 16n hon so véi
két qué xuyén tiéu chudn SPT 1a 17% va 16n hon so véi KNCT theo
vat liéu la 21%.

Hé s6 nhém clia méng M5 bao gém 5 coc dudng kinh 0,8 m va
moéng MLT1 bao gém 16 coc dudng kinh 1,0 m dudc téng hop &
Hinh 8, Hinh 9. C6 thé thay rdng gia tri hé s nhém phu thudc vao
s6 lugng coc trong moéng, s6 lugng coc trong mdng cang it thi hé
s6 nhom co gia tri I6n hon.

Hinh 8. Biéu d6 kha nang chiutaivahé s6  Hinh 9. Kha nang chiu ti va hé s6 nhom
nhém méng M5 mong MLT1

Hé s6 nhdm theo Seiler va Keeney (1944) khong xét kich thudc
coc c6 gia tri nhd nhat so véi két qua tinh theo cac phuong phap
khac. Trong khi dé, hé s6 nhom theo Braja M. Das (1998) cho gia tri
hé s6 nhom 16n nhat, tham chi trudng hgp méng M5 con nhan gia
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tri hé s6 nhom 1 = 1. § day, c6 thé thay ring cac phuong phap xac
dinh hé s nhdm cé xét dudng kinh coc, khodng céch giira cac coc
va ca s6 lugng coc nhu phuong phap ctia Converse-Labarre (1941),
Sayed va Bakeer (1992), Braja M. Das (1998) va clGa Angeles Group
Action. Trong céc phuong phéap nay phuong phép cla Sayed va
Bakeer (1992) cho gia tri hé s6 nhém bé nhat d6i véi ca 2 loai
mong.

Phuong phap clia Braja M. Das (1998) cho thay khi khoang cach
cach coc dua 16n thi gia tri hé s6 nhém n = 1; tic la cac coc trong

Bdng 1. Ddic trung co ly cdc I6p ddt

mdng lam viéc doc lap va khéng anh huéng nhau.

Pé phan tich Ung x& va tuang tac cla cac coc trong méng,
phan mém Plaxis 3D dugc chon lua d& mé phéng su lam viéc cla
mong coc. Do chi xét anh hudng cla dat va coc khi chiu tai trong
cong trinh nén mo6 hinh Mohr-Coulomb dugc chon lua (do chi mo
phdng (ng x{ khi chiu tai trong bé sung) (Bang 1). Coc khoan nhoi
mo phong bang phéan ti Embedded beam, dai méng mé phong
bang phan t Plate, xem quan hé gilta iing suat va bién dang la
dan hoi (Elastic).

Tén Lép D 1b 2a 2b 2b-1 2c
] ] DAt san ‘ Cat min Cat hat Cét hat Cat hat trung,
Thong s6 Loai dat I3 Sét, déo mém S ! min, chat trung, chat
vla chat viia
Ung xt Drained UnDrained A Drained Drained Drained Drained
Dung trong tu nhién Yunsat (KN/m?3) 18,00 19,80 20,40 20,90 21,50 21,80
Dung trong bao hoa Ysat (KN/m?) 19,00 20,02 20,60 21,04 21,79 22,17
Module young E (kN/m?) 7000 8400 17500 40000 60000 85000
Hé s6 poison V' 0,30 0,35 0,30 0,30 0,30 0,30
Luc dinh hitu hiéu C'ref (kKN/m?) 1 17 1 1 1 1
GO6c ma sat trong hitu hiéu Q' (do) 30 25 28 30 33 35
Goc gidn né b4 0 0 0 0 3 5
Hé s6 phan ti tiép xuc Rinter 0,7 0,7 0,8 08 0,8 0,8
Nham danh gia su pht hgp clia mé hinh va cac dat trung dat #Cocpée #Cocgiin = Coc dom
nén va vat liéu lua chon, viéc mé phéng bat dau bang mé ta thi e
8000 7635 TEO0

nghiém nén tinh coc don. Coc th{ tinh gém 2 loai: coc TP3 c6
dudng kinh d = 0,8 m, chiéu dai 50 m tinh tir mat dat hién trang, c6
stic chiu tai thiét k€ Nca = 4000 kN, tai trong thir tinh 16n nhat Py =
8000 kN; coc TP5 cé dudng kinh d = 1,0 m, chiéu dai 61 m tinh tir
mat dat hién trang, c6 suc chiu tai thiét ké Nca = 6000 kN, tai trong
th{ tinh 16n nhat Py = 12000 kN. K&t qua thé hién & Hinh 10, Hinh
11 cho thady quan hé tai trong va dé lun dau coc tur két qua méd
phong kha phu hgp véi két qua nén tinh coc hién trudng.

Hinh 11. Biéu d6 quan hé tai trong va
@0 lun theo thir tinh va mo phéng coc
TP5

Hinh 10. Biéu d6 quan hé tai trong va do
Itin theo thi tinh va md phong coc TP3

Hinh 12. M6 hinh md phong mong M5 Hinh 13. M hinh md phdng mong MLT1

Tién hanh moé phdng méng M5 gém ¢6 5 coc dudng kinh d =
0,8 m, khoang céch gilta cac coc 3d = 2,4 m; méng MLT1 gém ¢6
16 coc duong kinh d = 1,0 mm, khoédng céch gilita cac coc 3d = 3,0
m. Xem tai trong tac dung Ién méi coc la nhu nhau, va bang véi gia
tri tai trong gan lén coc thi tinh (cap tai 100% tai trong thiét ké
(Nca) va 200% tai trong thiét ké), sau do6 quy ra luc phan bé déu tac
dung |én dai coc.

TO00

S000

S000

dg ginh i (KN}

1000

3045 851
3423
3000
2000 i
1000 1 |
|
- HI

100% 200%

Kha

Tad tromg the dung (*a)

Hinh 14. Kha ndng ganh tai clia cdc coc 6 vi tri khac nhau trong mong M5 va clia coc don

WCocpic BCpcbién ®Cocpila = Cocdom

, NN L1

Hinh 15. Kha nang génh tai clia cc coc & vi tri khac nhau trong méng MLT1 va clia
coc don

Két qua mé phdng cho thay khi méng chiu tai trong cong
trinh, khd ndng ganh d& tai trong cla cac coc trong méng khéng
déu nhau. 0 méng M5, coc goc ganh tai nhiéu nhat va xap xi bang
coc don. G cap tai 100% tai trong thiét k&, coc & gilia ganh tai it
han coc don 11,8%; & cap tai 200% tai trong thiét ké coc & gilia
ganh tai it hon coc don 7,5% (Hinh 14). 3 méng MLT1, coc gbc
ganh tai nhiéu nhat réi dén coc & hang bién va nhoé nhat la cac coc
& gitra. O cap tai 100% tai trong thiét ké, coc & goc ganh tai nhiéu
hon so vGi coc don la 25,7% trong khi coc & gitta génh it hon
29,9%. Su chénh léch nay cling tuong ty khi méng chiu tac dung
tai trong 200% tai thiét k&. Coc & day bién trong ca 2 cap tai déu
xap xi bang coc don (Hinh 15).
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Biéu dé Hinh 16, Hinh 17, Hinh 18, Hinh 19 cho thdy luc doc
phan bé theo than coc clia cac coc trong méng M5 va méng MLT1
cling khac nhau. Luc doc clia cac coc goc 6 khu vuc gan day dai lén
hon so véi coc bién va coc gitta. Khi dé sau cang tang thi su khac
biét cang gidm va luc doc than coc & khu vuc gan mai coc khac
nhau khéng dang ké.

Lare doe plein bo (kN)
=g giltn  —8—Coc gde

Lire doc phin ba (kN)
+— oo mitn —8—Coc pic

o 2000 4000 GOOO 0 2000 4000 6000 5000 10000
-4 LR ]

g Eas
Z -32 g -32
-39 -39
-46

<53 53

Hinh 16. Bi€u d6 luc doc phan bo theo  Hinh 17. Bi€u d6 Iuc doc phan b theo dd
d0 sdu clia cdc coc trong méng M5 (cdp  sdu clia cac coc trong mong M5 (cap tai
tai 100%) 200%)

L doc phin bd (k) Lurc doc phin b (kN)

—Coc giltn —a- Cocbidn -8 Coc i *-Coc giltn  —4—Coc bién  —8=Cox poc

o 2000 4000 G000 S000 a S000 10000 15000

4 L ¥ 4
LY}
B

B s (i)

Ty sina i)

39 -39
a6 46
53 53
&0 60
&7 &7

Hinh 18. Bi€u d6 luc doc phan b theo @ Hinh 19. Biéu d6 luc doc phan bd theo do
su clia cac coc trong mong MLT1 (cdp tai  séu clia cac coc trong méng MLT1 (cap tai
100%) 200%)

Khdo sat vung nén dugi day dai cho 2 méng M5 va mong
MLT1, két qud & Hinh 20, Hinh 21 cho thdy dic diém chuyén vi
thang ding cta dat dudi day dai khi chiu tai trong cong trinh. Cé
thé thdy rdng & do sdu cang gan day dai thi vung nén chuyén vi
cang lén va giam dan vé phia mii coc. Tai méi d6 sau khac nhau,
nén dat vi tri mép dai chuyén vj theo phuong ding it hon va tang

dan vé phia tam dai coc.

Hinh 20. Chuyén vi ving nén dudi  Hinh 21. Chuyén vi viing nén dudi day dai &
ddy dai & mdng M5 mong MLT1

Phan tich su huy ddng ma sat gilta dat va thanh coc clia cac
coc trong méng trong méng M5, méng MLT1 va clia coc don theo
thanh phan luc doc clia cac coc Ung véi cac cap tai thé hién & Hinh
22, Hinh 23, Hinh 24, Hinh 25.
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Sire khang bén huy dgng £ (kNnr) Sire khang bén huy dong f; (KN/m?)
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Hinh 22. Biéu d6 phan b siickhdng ~ Hinh 23. Biéu d6 phan bd stic khang bén huy
bén huy dong (fi) theo do sdu clacdc  ddng (fi) theo d0 sau cla cdc coc trong mong
coc trong méng M5 (cap téi 100%) MLT1 (cdp tai 200%)
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Hinh 25. Biéu d6 phan bd stc khang bén
huy dong (f) theo d0 sau cda cac coc trong
mong MLT1 (cdp tai 200%)

Hinh 24. Bi€u d6 phan b stic khang
bén huy ddng (f) theo d0 sau cla cac coc
trong mong MLT1 (cdp tai 100%)

TU bi€u d6 Hinh 22, Hinh 23, Hinh 24, Hinh 25, cho thay luc ma
sat huy dong & moi cap tai cha coc gitia la nho nhat réi dén coc
bién va coc gdc la 16n nhat. Trong pham vi d6 sau tu day dai (-4,1
m) dén do sau -6,2 m (mong M5) va dén do6 sau -8,8 m (mong
MLT1), viing nén bi nén chét nhiéu nhat va c6 dang nhu ném nén
chat dudi day mong. Diéu nay cho thdy trong vung nén chat dudi
day dai dat nén co t6c do chuyén vi I6n hon téc dé chuyén vi cla
coc nén suc khang bén clia coc khong dugc huy déng trong vung
nay. Trong dé, coc & gilra chiu anh huéng nhiéu nhat, do nén gitia
moéng chuyén vi nhiéu nhat. Coc don thi khéng anh hudng béi
chuyén vi ctia dat dudi dai nén stic khang bén luén dugc huy dong.

Hinh 26, Hinh 27 thé hién sic khang bén huy déng trung binh
& cap tai 200% clia cac coc. & méng M5, coc goc ¢é stic khang bén
huy déng trung binh xdp xi bang coc don, coc gilra co stc khang
bén huy d6ng trung binh nhé hon coc don 11,4%. G méng MLT1,
coc gbc c6 suc khdng bén huy dong trung binh 16n hon coc don la
19,6%, coc gilra cé suc khdng bén huy déng trung binh nhé hon
coc don la 22,2%.

Coc don 43,9

Cocgoc NN | 43,9

Coc gilra 38,9
36 38 40 42 44 46

Stre khang bén trung binh (KN/m?)
Hinh 26. Stic khéng bén huy ddng trung binh clia cc coc & vi tri khéc nhau trong
mang M5 (cdp tai 200%)
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Coc don 7 : 59.8
Coc goc 71,5
Coc bién ' 57.1
Coc gilra 46,5
0 20 40 60 80

Sire khang bén huy déng trung binh (kN/m?)

Hinh 27. Stic khang bén huy ddng trung binh cla cac coc & vi tri khac nhau trong
mong MLT1 (cap tai 200%)

& méng M5, tai cap tai 200% (Hinh 14, Hinh 26), thay dudc coc
géc 6 luc doc va stic khang bén huy déng dat gia tri bang véi coc
don (gia st xem tai trong cla coc don dat dén tai trong cuc han),
gia tri lyc doc va sutic khang bén huy déng bi suy gidm ctia coc gitia
lam gidm kha nang chiu tai cia méng. Tu cdng thic (1) tinh dugc
dugc hé s6 nhém cocn = 0,98.

& moéng MLTI, thdy réng khi méng chiu tai trong 200% tai
trong thiét ké thi coc géc ganh d& tai trong 14055 kN, vuot qua
KNCT cutia coc don (gia st xem tai trong cla coc don dat dén tai
trong cuc han). D& phu hop véi KNCT theo vat liéu, viec mé phéng
dugc thuc hién véi cap tai trong nhé hon.

Tai cap tai trong nho hon (160% tai trong thiét ké), Hinh 28,
Hinh 29, thdy dugc coc goc c6 luc doc va stc khang bén huy déng
clla mong MLT1 dat gid tri xap xi bang véi coc don, gia tri luc doc
va suc khang bén huy déng bi suy gidm clia coc bién va coc gilra
lam gidm kha nang chiu tai cia méng. T cdng thic (1) tinh dugc
hé s6 nhom n = 0,80.

1400 Coc dom 2 E 3
12000 11452

10000

£ 2000

. | N |

Hinh 28. Kha néng génh tai cla coc & vi
tri khdc nhau trong méng MLT1 tai cdp tai
160%

Ciox pie T = 3 z 50
(e bies T z Y
e giita A

1

Hinh 29. Siic khang bén huy dong trung
binh clia coc 6 vi tri khdc nhau trong mong

MLT1 tai cdp tai 160%

® Mong M5 = Mong MLTI
; B = B 093
Plaxis 081
Angeles Group Action . 1o ?‘I] -
B - = 1,00
aja ) s (1998 |
Braja M. Das (1998} 0,80
Sayed vit Bakeer (1992) = .
Saved va Bakeer ( 2 052
- ) B | 047
Seiler va Keeney (1944) 5
0.5,
— = § 075
Feld {1943) 067
= - B 076
Converse-Labarre (1941} 2 rl_f,s')l i}
0.0 0.2 04 0.6 0.8 1o 12
Hg so nhomn

Hinh 30.Téng hop hé s6 nhém coc theo cac phuong phap khéc nhau

3. KET LUAN

Tu két qua tinh toan kha nang chiu tai clia coc va hé s6 nhém
coc theo mét sé phuong phap, mé phéng su lam viéc dong thoi
clia cac coc trong moéng M5 (5 coc) va moéng MLT1 (16 coc) véi
khodng cach gilia cac coc bang 3d, c6 thé rut ra cac két ludn nhu
sau:

- Két qua mo6 phong méng M5 va mong MLT1 cho thay dat
trong pham vi d6 sau xap xi bang 1/2 chiéu réng dai coc (1/2B)

chuyén vi 16n do d6 lun cla méng lam suy gidm va triét tiéu suc
khang ma sét cda coc gilta va coc bién trong pham vi nay nén lam
gidam kha nang chiu tai cila mong coc noi chung. Gia tri hé s6
nhom dugc phan tich tir két qua moé phéng bang phuong phap
phan t&r hiru han cho gia tri xap xi vdi két qua theo phuong phap
cla Braja M. Das (1998).

- Kha nang ganh tai cta coc trong méng khéng déng déu, coc
gbc ganh tai I16n nhat roi dén cac coc bién, cac coc gitta ganh tai it
nhat. 3 méng M5, tai cap tai 100% tai trong thiét ké, coc gitta ganh
tai it hon coc goc 11,8%; tai cap tai 200% tai trong thiét ké la 7,5%,
va & ca hai cap tai coc goc ganh xap xi bing coc don. & mong
MLT1, tai cap tai 100% tai trong thiét ké, coc goc ganh nhiéu hon
coc don 25,7%, coc gilta ganh it han coc don 29,9%; tai cap tai
200%, coc géc ganh nhiéu hon coc don 22,8%, coc gilta ganh it
han coc don 25,2%, va & ca hai cdp tai coc bién ganh xap xi bang
coc don. Coc & goc ludn dat gia tri t6i han trudc (bang vai kha
nang chiu tai clia coc don), coc & bién va & gilra bj suy giam stic
khang bén do su chuyén dich cta dat nén cang gan tdm moéng la
I6n nhat. Su suy giam suic khang bén ctia coc bién va coc gilra ciing
chinh la nguyén nhan lam gidm kha nang chiu tai cia méng coc, vi
vay ludn ton tai hé s6 nhom coc.

LGi cdm on

Nhém tdc gia xin chdn thanh cam on Trudng Dai hoc Bdch khoa,
DHQG-HCM dé hé trg cho nghién ciu nay.

We acknowledge Ho Chi Minh City University of Technology
(HCMUT), VNU-HCM for supporting this study.

TAI LIEU THAM KHAO

[11 A.A. baptonomeit, N.M. Omenbuak u b.C. HOwkoB. /pozHo3 ocadok ceatibix
¢yHoamenmos. Mockga, CTpoitnzgar, 1994.

[2] Bowles. ). E. Foundation analysis and design. US, McGraw-Hill, 1997.

[3] Braja M. Das & Nagaratnam Sivakugan. Principles of Foundation Engineering. US,
Cengage Learning, 2017.

[4] Fleming K., Weltman A., Randolph M., Elson K. Piling Engineering. England,
Taylor and Francis, 2009.

[5] Helmy M. Modeling Pile Group Efficiency in Cohesionless Soil Using Artificial Neural
Network. M.A. thesis, Concordia University, Canada, 2002.

[6] Katzenbach, R., Arslan, U., and Moormann, C. Piled raft foundations projects in
Germany. Design applications of raft foundations. London, Thomas Telford, 2000, pp. 323-
392.

[7] Pham Anh Tuan. A Simplified Formular For Analysis Group Efficiency of Piles in
Granular Soil. International Journal of Scientific & Engineering Research, vol. 7, no. 7, July-
2016, pp. 15-21.

[8] Sayed, S.M & Bakeer, R.M. Efficiency Formular for Pile Groups. Journal of
Geotechnical Engineering Division, vol. 118, no. 2, Feb. 1992, pp. 278-299.

[91 TCVN 10304:2014. Mdng coc - Tiéu chudn thiét ké. Ha Noi, Nha Xudt ban xay
dung, 2014.

ISSN 2734-9888 | 10.2023 XAYDUNG |85



NGHIEN CUU KHDA HOC

ENgay nhan bai: 12/6/2023 BMNgay stta bai: 05/7/2023 MNgay chap nhan dang: 16/8/2023

Phan tich thuc nghiém chuyén vi ngang tuong
vay bé téng c6t thep tang ham nha cao tang,
thi cong theo phuong phap Top-Down

Experimental Analysis of Lateral Displacement of Reinforced Concrete Diaphragm Wall in
High-Rise Buildings Constructed Using the Top-Down Method

> TS NGUYEN NGOC THANG

B& mén XDDD va CN, Trudng DPai hoc Thay lgi, Email: thangnn@tlu.edu.vn

TGM TAT

Trong nghién citu nay, tac gia trinh bay phén tich, danh gia két qua
thic nghiem do chuyn vi ngang cia tuang vay bang phureng phap
do nghiéng Inclinometer xac dinh chuyén vi cia tuang vay tai du &n
chung cu B7 - BIO Kim Lien, phwang Kim Lién, quan Dang Da, Ha Nai.
K&t qua thuc nghiem duge phan tich va so sanh vai ma phang sd
béng phan mém Plaxis 3D ca st dung ma hinh toan Hardening Soil.
K&t qua tinh toan cho thay kha pho hop vai sd lisu quan tric do
duge nén co thé sir dung dé phén tich danh gia anh hudng coa do
cimg san tai chuyén vi cia teang vay bé tdng cdt thép thi cong
theo phuong phap Top- Down.

Tir khaa: Tuing vay; hd dao sau; phreng phép phén tir hitu han;
chiéu day tudng.

ABSTRACT

In this study, the analysis and evaluation of the experimental
results measuring the lateral displacement of diaphragm walls
using the Inclinometer method to determine the displacement of
the retaining walls in the B7 - BIO Kim Lign apartment project, Dong
Da District, Hanoi. The experimental results are analyzed and
compared with numerical simulations using Plaxis 3D software
with the Hardening Soil mathematical model. The calculation
results show a reasonable correlation with the observed data,
indicating that we can be used to analyze and assess the impact of
floor stiffness on the displacement of reinforced concrete
diaphragm walls constructed using the Top-Down method.
Keywords: Top-Down; diaphragm wall; Plaxis 3D; wall thickness.
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1. TONG QUAN VE TUGNG VAY BE TONG COT THEP THEO
CONG NGHE THI CONG TOP-DOWN

Thi céng Top - Down la cdng nghé thi cdng phan ngam cua
céng trinh nha theo phuong phap ti trén xuéng duéi da tré 1én
kha phé bién & nudc ta ti nhitng ndm 2000 cho dén nay. Mic du
nhiéu cong trinh véGi nhiéu tang ham & d6 sau I6n da ducc xay
dung tu trudc dé kha 1au trén thé gidi cing nhu gan day tai Viét
Nam theo cong nghé nay; nhung do muc d6 khé khan, phuc tap,
an chta nhiéu rdi ro cGa nén dat nén viéc thi cong tdng ham céng
trinh cling da xay ra khong it su ¢, tai nan, anh hudng dén su 6n
dinh t8ng thé két cdu cong trinh. Céng trinh ngam hodc mét phan
cdéng trinh ngam thudng phai dat sau vao trong dat nén vén c6 su
bién ddi rat phiic tap, ngoai nhiing tac dong tinh tai va hoat tai
thong thudng, cong trinh ngdm con phai chiu tac dong tir ap luc
ngang cla dat, nudc ngdm va ap luc ddy néi theo phuong ding
clia dat [1]. D& gilt 6n dinh vach hé dao sau tdng ham céng trinh,
giai phap tudng vay bé tdéng cot thép hay con goi la tudng Barret
dang duoc trd nén phé bién véi nhiéu uu diém vuot troi, dic biét
phu hgp thi cong theo cong nghé thi cong Top- down. Tuy vay di
kém vdi viéc 4p dung phé bién la yéu cau vé viéc tinh toan thiét ké
doi hoi su chinh xac va muc dé an toan cao, kiém soat chat ché
bién dang va chuyén vi ngang cla tudng. Thuc té€ cho thay rang,
nhiéu su c6 sat 1& hé dao sau clia cac cong trinh xuat phat tur viéc
tinh toan néi luc, udc lugng chuyén vi ca tudng vay hé dao thiéu
chinh xac, khéng xét dén day du cac yéu t6 cha dat nén va bién
phap thi cong [2].

LR o
Hinh 1. Thi cong tang hdm nha cao tang bang cong nghé Top- Down [
Trong céng nghé thi cong Top- Down [3, 4], trinh ty thi cong
cac tang ham dugc thuc hién gém thi cong phan tudng vay (tusdng
barrette) quanh chu vi cong trinh, sau nay tudng vay st dung lam
tudng bao clia toan bd cac tdng ham) va thi cong hé coc khoan
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nhoi (nam dudi chan cac moéng cot) bén trong mat bang nha.
Tudng vay thi cdng tuong tu cdng nghé thi cdng coc nhéi bé tong
ti cao d6 nén tang 1, cac coc khoan nhéi thi cong téi ngang cao
d6 moéng (khéng tinh phan bé téng dau coc nhoéi sé tdy bd). Phan
trén, ngay bén dudi méng cla cac coc khoan nhoi dugc dat san
cac c6t thép bang thép hinh, chd dai lén trén t6i cao d6 nén tang 1
dé lam tru d6 (cot bién phap kingspot) cho cac tdng nha hinh
thanh trong qua trinh dao dat, dugc tinh toan dé chiu toan bo tai
trong trudc khi thi cdng xong phan ngam (bao gém cac tang ham
va tai trong tir mot s6 hitu han cac tang thudc phan than dy kién
thi céng trudc). Nén tang 1 duoc thi cong truc ti€p trén mat dat
nén, nén dugc st dung dé lam khudn hodc mét phan cta khuén
duc dam va san bé téng cot thép tai cao d6 dé. Khi thi cong bé
téng san nén tang 1 dé chura lai phan san 1y 16i dao dat va dua dat
[én khi thi cong tdng ham, thudng st dung vi tri 16 chira thang bd
[én xudng tang ngam, thang may, vi tri théng tang. San dugc lién
két vdi cac cot thép hinh lam tru d& chd san va lién két bién véi géi
d6 chiu lyc la hé tuong vay da thi céng trudc. Sau khi bé tdng dam,
san tai cao do nén tang 1 dat cudng do tién hanh thao van khuén
va thuc hién dao dat thong qua cac 16 chd san da dinh sdn dén hét
cao dd san ham 1. Tién hanh thi céng bé téng san tang ham ngay
trén mat dat vira dao tuong tu thi cong nhu san tai cot tang 1, réi
tién hanh lap ghép c6t thép cot tang ham, lap khuén cot tang
ham. Cac budc dao dat, thi cong bé tong cbt thép cac tang ham
sau thuc hién tuang tu cho dén cao dé tang mong. Tai tang ham
cudi cung tién hanh thi cong cling vai két cau mong va dai méng
[41.
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Hinh 2. Minh hoa budc thi cdng dao dat va thi cdng dam san tang hdm 3 cling mng
theo cong nghé Top- Down [5]

Theo dic diém cta cong nghé Top- Down nhu mé ta trén day,
két cdu san dugc mé hinh héa dudi lién két ciing vao tudng vay bé
téng cbt thép, hinh thanh géi tua cliing ngan can chuyén vi ngang
cla tudng. Tuy nhién do cling cla cac g6i tya nay la hiu han, phu
thudc vao do cing ban than tudng vay (tuc la phu thudc vao chiéu
day cda tudng), chuyén vi ngang clia tudng trong giai doan thi
céng va do ciing ngang clia san tang ham (thong s6 nay do chiéu
day cuia san va dién tich, hinh dang 16 m& san tuong (ing quyét
dinh). Do vay dé danh gia chinh xac néi luc va chuyén vi téng thé
cla tudng vay can phan tich chuyén vi ngang cla tudng vay trong
moi giai doan thi cong tir trén xudng, danh gia thong s6 dé cling
ngang san ham dé mé phdng trong tinh todn dé so sanh véi két
qua quan trac thu dugc [6]. V6 Phan va Ngé Duc Trung [7] da phan
tich &nh huéng cia cdc mé hinh nén dén két qua phan tich chuyén
vi ngang clia tudng vay cong trinh Tram bom luu vuc Nhiéu Léc

Thi Nghé&,TP.HCM. Phan tich dugc thuc hién véi su hd trg clia phan
mém Plaxis 2D trén hai mé hinh nén la Morh Coulomb va
Hardening Soil. So sanh véi két qua quan trac, tac gia nhan xét mo
hinh Morh Coulomb cho két quéd phan tich chuyén vi ngang cla
tudng I6n hon so véi md hinh Hardening Soil. Viéc st dung
phuong phép PTHH v&i mé hinh Hardening Soil cho két qua phu
hop véi thuc té hon khi sit dung mé hinh Morh Coulomb. N N
Thang (2013) trong [8] da s dung Plaxis 3D mo6 phong tinh toan
tudng vay theo phuong phéap phan ti hitu han bang viéc sir dung
md hinh nén Hardering Soil (HS) dé khdo sat danh gia lua chon
chiéu day tudng vay bé téng cot thép. K&t qua tinh toan noi luc va
chuyén vi tudng vay cho céc trudng hgp chiéu day tudng vay khac
nhau da kién nghi lya chon chiéu day tudng vay theo s6 tang ham
chiéu sau hé dao; déng thai danh gia bién thién mémen trong
tudng khi do ciing tudng vay thay déi.

Trong nghién ctu clia bai bao, tac gia trinh bay phan tich danh
gié két qua thuc nghiém do chuyén vi ngang clia tudng vay béng
phuong phdp do nghiéng Inclinometer, tuong tu nhu phuong
phap trong [8, 9], d€ do gian ti€p chuyén vi clia tudng vay thong
qua chuyén vi clia 6ng chuyén dung tai du én chung cu B7 - B10
Kim Lién, phudng Kim Lién, quan Bong Pa, Ha Noi. Két qua thuc
nghiém dugc phan tich va so sanh véi mé phéng sé bang phan
mém Plaxis 3D.

2. KHAO SAT CHUYEN VI TUONG VAY

2.1 Gidi thiéu vé céng trinh

Du an chung cu B7 - B10 Kim Lién tai phé Pham Ngoc Thach,
phudng Kim Lién, quan B6ng Pa, TP Ha Noi la du 4n Chung cu tai
dinh cu Kim Lién do UBND TP Ha Noi thi diém, thuc hién chu
truong xay mdi nha chung cu cii va xuéng cap trong khu vuc
phudng Kim Lién nham phuc vu nhu cau cai thién moi trudng séng
cla dan cu tai day va dong thai la bién phap tang quy nha 6. Du én
thuc hién xay dung déng bo va hoan chinh hé thong cg s& ha tang
ky thuat bén ngoai khu vuc nha chung cu gém san dudng néi bo,
hé théng cap dién, cap thoat nudc, chiéu sang ngoai nha, hé théng
phong chay chira chay... @m bao phu hgp véi ha tang theo quy
hoach clia toa nha. Cong ndng nha & chung cu dugc thiét ké giai
phap két cau bé tong c6t thép toan khoi, hé khung cot két hgp véi
16i cting chiu luc véi quy mé chiéu cao cong trinh gém 12 tang néi,
03 tang ham véi téng d6 sdu dao trung binh 9.35m, hé dao sau
nhat 1a -10.8m (vi tri day hé pit thang may) so véi mat dat ty nhién
dugc sit dung lam ham dé xe, phong ky thuat. Cao d6 san tang
ham 113 -2.85m, cao d6 san ham 2 13 -6.15m, san ham 3 13 -9.45m.

o L6 M THI CONG BAO BAT
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Hinh 3. Mat bang két cdu tudng vay va cac vi tri quan trac chuyén vi ngang tang ham
(diém A, B, Cla trung di€m doan tuting) tai Dy an chung cu B7 - B10 Kim Lién thi cong theo
cong nghé Top- Down
2.2 Quan tric chuyén vi tudng vay
Quan trac chuyén vi cla tudng vay bang phuong phap do
nghiéng, tuong ty nhu phuong phap trong [8, 9], nguyén ly nhu

ISSN 2734-9888 | 10.2023 XAYDUNG |87



NGHIEN COU KHDA HOC

sau: Khi do chuyén vi, théng qua dau do cé cac banh xe truot trén
ranh dugc tha xuéng 6ng da |3p dat sén dé vé |én 1 dé thi quy dao
dudng di lan dau tién. Ly d6 thi dau tién nay lam méc dé so sénh
vdi cac 1an do sau nay & cac chu ky do. Chuyén vi sé dugc xac dinh
& trén tat cd cac diém cla tudng vay cé dit 6ng Inclinometer, s8
liéu thu thap qua phan mém chuyén dung, Phan mém xt ly sé liéu
chuyén vi ngang c6 tén Inclinometer_SiteMaster 1a mét trong
nhiing san phadm dugc céng ty ¢ phan thiét bi quan tréc Dia ky
thuat va Moi trudng Viét Nam mua ban quyén va phan phéi tai Viét
Nam hién nay (minh hoa Hinh 4). Khi thi cong tudng vay, 6ng thép
dudng kinh D110 dugc dat san vao trong tudng vay va bit kin dam
bao khéng lan bé tong trong qua trinh thi céng. Khi tién hanh do
chuyén vi ca tudng sé 13p dat bd sung mét 8ng chuyén dung (cé
cac ranh trugt) vao trong 6ng thép va lap chat viia vao phia ngoai
8ng nham c8 dinh cac 6ng vdi tudng vay. Nhu vay, chuyén vi
tudng vay dugc xac dinh théng qua chuyén vi clia 8ng.

Hinh 4. Thiét bi Indlinometer va I3p d&t do chuyén vi ngang ctia tutng véy
2.3 Mé phéng bai toan bang Plaxis 3D

Céng trinh st dung phuong phap thi céng Top — Down, tudng
vay Bé tong c6t thép c6 chiéu day 0.6m, sau 30m tua vao I6p dat 5.
Diéu kién dia chat cong trinh tinh tir mat dat nén hién hiu dén d6
sau khao sat, dia tang co ban gém 6 16p, chiéu day lay trung binh,
thé hién trong Bang s6 1; Cac théng s tudng vay dugc liét ké
trong Bang 2 va Bang 3 chi tiét cac s6 lieu dau vao moé hinh
Hardening Soil & dé céc thong sé dugc xac dinh tur cac chi tiéu co
ly cac I6p dattir 1 dén 5.

Trinh tu thi cdng céng trinh theo phuong phap Top - Down
gém cac giai doan sau: Giai doan 1: Thi cong tudng vay bé tong c6t
thép, coc khoan nhéi, dam tudng; Giai doan 2: Thi céng cot chéng
Kingpost; Giai doan 3: Dao dat dén dé sau -2.85m; Giai doan 4: Thi
céng san ham 1 (-2.85m); Giai doan 5: Dao dat dén do sau -6.15m;
Giai doan 6: Thi cdng san ham 2 (-6.15m); Giai doan 7: Dao dat dén
san ham 3 (-9.45m) d6 sau -9.45m va Dao dat dén dé sau -10.8m (vi
tri hé thang may); Giai doan 8: giai doan dao dat cuc bo, lap hé
chéng khu vuc hé thang may va thi céng dao dat (-10.8m), minh
hoa m6 phong trong Plaxis & hinh vé 5.
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Bang 1. Théng s6 dia chat tai vi tri xay dung cong trinh

, \ o Trang Do Chiéu
Lop Mota thai saum | daym Ner K
1 | Ldp dat dap: Bé tong, cat, da - 25 25 0 | 1000
2 | Catsét, ndu do, chatvira chdt vira 3.6 1.1 6 | 1100
3 | Catbui, mauvang, chat viia chatviia 11.6 8.0 12 | 2500
4 | Catsét, cat bui, hdng vang chitvia | 24.8 13.2 20 | 3000
5 | Cat bui, hong vang nau, | chatvia 288 4.0 22 | 3200
chdt vira
6 | Catsét, cat bui, lan san soi chat 376 8.8 25 | 4200

Bang 2. Théng s6 tudng vay bé tdng c6t thép

Tén cau kién Dac trung vat liéu Ky hiéu Gid tri Donvi
Tinh chat vat liéu Material Type Elastic
Tuong viy Modul dé’n hoi E 3.25x107 kN/m?
600mm DJ cling chQng nén EA 1.95x107 kN/m
Do ciing chdng udn 3] 5.85x10° | kNm¥/m
Hé 56 Poisson v 0.15
Bang 3. Théng s6 dat nén mo hinh Hardening Soil (HS)
M0 hinh Lp dat 2 3 4 5 6
Ung xit Drained | Drained | Drained | Drained | Drained
Yunsat (kN/m?) | 20.2 20.9 20.6 203 264
Ysat (KN/m?) 20.6 213 21 21.1 27.9
Mé hinh ke, ky(m/day) |3.45x10°| 2.45x10° | 5.79x10° | 4.94x10° | 5.48x10°
Hardening Soil s (kPa) | Es™ By Esr® s By
(HS) Eso® (kPa) 1000 X N| 1000 N | 1000 x N | 1000 X N | 1000 X N
Eurf (kPa) | 3xEso™ | 3xEso™ | 3xEsc | 3xEs | 3xEsc
¢ (kpa) 1 m 40 1.2 17.2
0'(9) 30 28 349 31.4 34.2
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Hinh 5. Mo hinh tinh todn tudng vy Bé tong cot thép bang Plaxis

3. KET QUA TiNH TOAN VA NHAN XET

Hinh 6 duéi day biéu dién téng hgp su phan bé chuyén vi
ngang cla tudng vay theo cao d6 cho tuong Ung tai cac diém
quan tric A, B, C tuang (ng. Bi€u d6 hinh 6 cho thay su bién thién
chuyén vi ngang & than tudng la kha dong diéu tai cac diém do
khéc nhau, chuyén vi & hai dau tudng kha nhé va déu cung dat gia
tri l6n nhat & d6 sau tuong Ung xap xi 12,5m (tuong Ung cao do
day tang ham 3). Bién thién chuyén vi clia tudng thay déi c6 thé ly
gidi rang do anh hudng ctia dé clng tudng vay tai cac diém quan
trac la khéng giéng nhau, tudng vay c6 chiéu dai I6n hon, d6 ciing
don vi cla tudng la bé han va khi d6 cling thay déi & cadc muc khac
nhau gia tri chuyén vi ngang la I16n hon. Tuy vay su thay d6i kha
nhd, tuong ting dat gia tri cuc dai 16.2mm, 17.7mm va 17.55mm
khi chuyén tir diém A sang Bva C.
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Hinh 6. Biéu dd chuyén vi ngang tudng vay theo s6 liéu quan tréc tai A, B, C
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Hinh 7. Biéu d6 chuyén vi ngang tuting vay theo tinh todn va s6 liéu quan trdc tai A, B, C

Bi€u d6 hinh 7 cho thdy két qua do thuc té véi gia tri khdo sat
chuyén vi tudng vay bang mé phéng sé trong Plaxis tai tuong ing
cac diém quan tric. § day su sai khac thay dugc chuyén vi ngang
trong quan trdc nho hon so véi tinh toan, phan anh thong s6 mé
phong d6 ciing bang phan mém bé hon so vai do cling thuc té cta
tudng vay, su lam viéc thuc té c¢é anh hudng cta do ciing khong
gian. Bang 4 t8ng hgp chénh léch gitra két qua quan trdc va sé liéu
tinh toan. TU s6 liéu cling cho thdy chénh léch nay I6n nhat la
9.37%, thién vé tri s6 an toan nén c6 thé sit dung mé hinh s6 dé
déanh gia chuyén vi ngang cla tudng vay bé téng c6t thép.

Bang 4. K&t qua tinh toan chuyén vi tudng vay tai cac diém
tuong Ung

D siu Diém A DiémB Diém C
(m) M@ hinh| S0 liéu | D4 léch |M6 hinh| S6 liéu | D6 léch M hinh| S6 liéu | Dd léch
tinh do (%) | tinh do (%) | tinh do (%)

33 [ 882 | 62 | 297 | 633 | 65 | -23 | 9.01 | 6.81 | 244

-6.9 | 13.61 | 109 | 153 | 1470 | 13.2 | 9.79 | 13.83 | 11.8 | 146

-125 | 1817 | 162 | 937 | 1839 | 17.7 | 332 | 18.69 | 17.55 | 6.1

Mat khac ly gidi cho su khac nhau gitra két qua quan trac
chuyén vi ngang tai cac diém do A, B, C ngoai do clng don vi clia
tudng con do anh hudng cla dé cling géi d& san. Trong mat bang
két cdu tudng vay va |6 md san thé hién & hinh vé 3 cho thay kich
thudc 6 san tai cac diém quan trac la khéng giéng nhau nén do
cting 1a khac nhau. D€ khao sat anh hudng doé ciing géi dé do kich
thudc 16 md san t6i chuyén vi ngang cla tudng vay, tién hanh
khao sét bai toan vdi cac thong s6 EA khac nhau trong céc tri s6
gidm 1.2; 1.3 va 1.4 tuong Ung tai A, B, C vGi cung thoéng s6 dia chat
va diéu kién tai trong, trinh tuy thi cdng tuong tu nhau. Két qua sé
liéu chuyén vi ngang clia tudng vay dugc téng hgp thé hién trong
bang 6.

4, KET LUAN

Két qua tinh toan chuyén vi tudng vay bang Plaxis 3D mo
phong qua mé hinh nén thong dung Hardening Soil (HS) cho két
qua kha phu hgp khi phan tich chuyén vi ngang cta tudng. Két
qué nghién ctu ciing chi ra tri s6 thuc nghiém do dugc tai cac
diém do c6 d6 cliing don vi tudng vay khac nhau va kich thudc 16
mé& san khac nhau 1a khac nhau, dé ciing 16n, chuyén vi tuang tng
sé bé hon nhung bién thién chuyén vi ngang la kha nhé. Céc tri s6
thuc nghiém thu dugc chénh léch vai két qua tinh toén tir mé hinh
theo phuong phéap phan ti hitu han la tir 3.32% dén 9.37% nhung
déu thién vé bé hon nén phan tich bang Plaxis 1a c6 cg s& va dé an
toan khi chon chiéu day tudng vay dua theo yéu ciu vé chuyén vi
ngang. Bén canh do, d6 ciing goi d6 san cling anh hudng tdi tri s6
chuyén vi ngang tuong ung.
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Yéu cau chung veé thiét ké kién truc trong
truong mam non theo phuong phap Montessori

Leneral requirements of montessori architecture in Montessori preschools
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TGM TAT

Phuang phéap gido duc Montessori, Iy tén theo vi bac s7 ngui ¥
Maria Montessori, da dugc sir dung ring réi tai nhiéu quatc gia hon
mat tram ndm nay. Phuong phap durgc xay dung dua trén nang luc
ti phét trién dac lap, tw chi coa tré trong mat mai trueng duge
thigt k& dap ing theo nhu céu phat trién cia tré & ting giai doan
khac nhau. Trong 10 nam trd lai day. phrong phap Montessori dang
ngay cang trdr nén phd bign va duge dng dung trong nhigu trudng
va nham mam non tai cac da thi lan & Viet Nam. Duya trén trigt Iy
gi4o duc cia phuong phap, khang gian kign tric Montessori cing ca
nhirng dac trung khéc bigt so vai kign tric mam non truyén thang.
Tuy nhign, vigc van dung chung cac nguyén téc thigt k& mam non
truyén théing trong mai trudng Montessori nhu hign nay dan dén
khang thé phat huy tdi tu higu qua cia phrong phap. Bai bao néu ra
8 yéu céu thigt ke co ban ddi vai vai khang gian kign tric Montessori
nhdm dam bao lai diéu kign hoc tap va phat trién tat nhat cho tré.
Tir khaa: Montessori; gido duc som; truimg mam non; kign tric
Montessori.

ABTRACTS

The Montessori method of education, named after the ltalian doctor
Maria Montessori, has been widely used in many countries for more
than one hundred years. The Montessori method of education is
built on the child's self-development, independence and self-control
capacity in a specially designed environment to meet the needs of
children at different ages. In the past |0 years, the Montessori
method has been becoming more and more popular and applied in
many preschools in big cities in Vietnam. According to the
educational philosophy of the method, Montessaori architecture has
different characteristics compared to the traditional preschools.
However., the application of trandional preschool design priciples in
Montessori environment prevents to maximize the effectiveness of
this method. This article outlines 8 basic design requirements for
Montessori architecture to ensure the best learning and developing
conditions for children,

Keywords: Montessori; pre-education; preschool; kindergarten;
Montessori architecture.

1. PHUONG PHAP MONTESSORI VA MOI TRUONG PUGC
CHUAN BI

Tu nhitng nam dau thé ky 20, Maria Montessori da tién phong
dé xuéng mot dudng 16i gido duc dua trén nhirng quan sat va
nghién cuu ky luéng vé cac giai doan phat trién clia tré the. Su hinh
thanh céac nang luc co ban & tré em trong nhirng nam dau dai cuc
ky quan trong, khéng don thuan la hoc tap vé kién thic ma con la
khd nang tap trung, tinh kién tri, kha nang ty suy nghi cting nhu kha
nang tuong tac tét véi moi ngudi. Néu dugc ho trg ding cach trong
nhiing ndm phat trién dinh hinh nay, tré em sé trd thanh nhimng
nguai Ién ty minh cé déng luc ham hoc hoi, cé tu duy linh hoat va
sang tao.

Triét ly gido duc ctia phuong phap Montessori Ia mot hé théng
toan dién va khoa hoc, khé c6 thé tom tit ddy du trong néi dung
mot bai bao. Tuy nhién, c6t 16i clia phuong phap nay la méi quan hé
mat thiét cla 3 yéu to:
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* Méi truéng dudc chuan bi dé dap (ing cac nhu cau dic trung
trong tiing giai doan phat trién cua tré.

» Ngu@i I6n c6 hiéu biét vé cac giai doan phat trién cla tré va
déng vai trd ngudi hudng dan, ngudi két néi tré véi moéi trudng dé
tor d6 théi thic dua tré tim ra 16 trinh phat trién tu nhién cda chinh
minh.

* Nhiing dua tré dugc quyén tu do tham gia vao qua trinh phat
trién cla chinh minh theo dung trinh tu phat trién theo thai gian
cla riéng ban than.

Khai niém “Méi trudng duoc chudn bi” 1a mét khai niém quan
trong clia phuong phép hoc tap ldy tré lam trung tadm cla
Montessori. M6i trudng & day la bao gém ca khéng gian kién truc
(ndi - ngoai that) va cac hoc cu dugc trung bay mot cach khoa hoc
va thu hut dé tré tu do lua chon. Khéng gian kién truc la dugc coi la
yéu t6 nén tdng ca ban trong viéc hinh thanh va té chiic méi trudng
Montessori.
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2. CAC YEU CAU CHUNG TRONG THIET KE KIEN TRUC MAM
NON THEO PHUGNG PHAP MONTESSORI

Xuat phat tur tinh toan dién cla phuong phap, cac truong
Montessori ngay cang phét trién réng khap & nhiéu quéc gia trén
thé gidi va khai niém vé “Kién tric Montesori” dugc quan tam
nghién ciu mot cach cu thé hon. Chinh thiic vao nam 2017, Quy
Arthur Waser va Hiép héi Montessori Qudc té (AMI) da phéi hop chat
ché dé khao sat thuc té méi trudng clia cac trudng hoc Montessori
trén khap thé gidi va dua ra dugc bo tiéu chi thiét ké khong gian
kién trac - Montessori Architecture: A Design Instrument for Schools [2]
. Bai bao tom tat bo tiéu chi thiét ké nay thong qua 8 nguyén tac
thiét ké ca ban sau day:

Thirnhdt, nguyén tdc bé cuc khéng gian téng thé can duoc két
néivéinhau, phi hop véi hoat déng va tdm ly caa tré. Cot 16i trong
cach tiép can nguyén tac nay xuat phat tir tam ly nhay cam cua tré
véi moi trudng xung quanh. D& cdm thdy an toan, tré can dugc bao
quanh bai “khéng gian cé thé biét duoc”. Do d6, hé théng khéng gian
can dugc phan cadp mach lac, c6 tinh dinh huéng, cac khép noi
khéng gian dugc bé tri tao cdm giac an toan. Ngoai ra, viéc thay déi
d0 cao cac khong gian cling déng vai tro giup tré phan biét cac
khong gian khac nhau va mang lai trdi nghiém vé dia hinh. Khao sat
nhiéu trudng hoc Montessori, cac cao dé khac nhau ctia san nha
dem lai nhiéu trai nghiém khong gian lam viéc khac nhau cho tré.
Chiéu cao tran nha thap hodc cao, dé€ nén hodc mé réng an tugng
vé khong gian, tao cam giac than mat hodc rong rai (Hinh 1).
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Hinh 1. Gia dinh m hinh phuong &n bé cuc khéng gian téng thé trén tdng mat bang
va mat cat 7

Hinh 2. hén cp khong gian I&p hoc trong Trudng Amsterdamse Montessori (Trudng
Apollo), Amsterdam, Ha Lan

S dung san nha la nai lam viéc chinh |a mot diém khac biét co
ban clia phuong phap Montessori so véi phuong phap gido duc
truyén théng. Khi quan sat hoat dong clia tré, ta dé dang nhan ra tré
Iua chon thuc hién cac hoat dong trén san nha mét cach tu nhién.
Cac bac thang hodc cac diém triing dac biét hitu ich khi trg thanh
khu vuc lam viéc cla tré. Tré cling c6 thé dung tham trdi xuéng san
nhu moét quy udc khdng gian tam thai cho vi tri lam viéc cdia minh.
Trong kién trdc Montessori, thiét ké trudng hoc phai cung cap
khéng gian réng réi va cac diéu kién thich hop dé lam viéc trén san
nhu vat liéu, d6 sach sé va nhiét dé phu hgp clla méat san (Hinh 2).

Thit hai, nguyén tdc tiép cdn cta kién tric Montessori cdn
quan tdm dén huéng I6i vao, sanh tiép cdn va han ché téi da cdc
réo can vt ly déi véi tré. Hudng cla 16i vao don dugc nhing tia
nang s6m ctia ngay mdai luén dem lai mét ngudn nang lugng tich
cuc (Hinh 3). Biéu nay c6 thé khéng phai ltc nao cling kha thi nén
day cling c6 thé l1a co hdi cho su sang tao dé tao ra nhiing khéng
gian dac biét hon. Tdoa nha khong nhat thiét phai thang hang véi
ranh gigi ctia khu dat, 16i vao toda nha ciing khéng nhat thiét phai
nam ngay trén mat tién cong trinh. Mot con dudng xung quanh toa
nha déi khi mang dén mét loai trai nghiém an tugng va khién con
dudng vao truang tréd nén thu vi hon.
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Hinh 3. Hudng 16i vao don ndng mat troi budi sing cia Trudng Maria Montessori
Hampstead, Luan Bon, Vueng Qudc Anh
Khéng gian sanh don dong vai tro la dia diém chuyén ti€p tam
ly ctia tré gilra khong gian bén trong va bén ngoai. Tam ly thodi mai
cUa tré dugc tao ra dong thai bai hinh théi khéng gian va thai do
chao dén tré cGia nguai I6n trong moi trudng. Khdng gian sanh don
lién ké véi cac chiic nang va han ché st dung hanh lang qua dai.
Thay vi strdung clra - rao can vat ly - dé chuyén tiép khong gian, viéc
st dung cac tha phap véach ngan chia trong kién tric v6i cdc mang
tudng so le, tudng ngan ltiing, 16 tudng... sé dem lai cdm giac lién
két khong gian tha vi. Trong trudng hgp quy dinh phai cé cla, uu
tién st dung cac hinh thiic clfa truct &n, clfa thap nhé... dé khi mé
ra it bi chd y. Viéc han ché ctra con c6 tac dung dem lai cdm giac mé
rong khéng gian 16p hoc, nhiing dda tré dé dang tan ra cho nhiing
hoat dong khac nhau va toan bd khéng gian I16p hoc sé tré nén rong
ra (Hinh 4).

Hinh 4. M6 hinh bé tri khong gian sdnh don chung, sanh I6p hoc va tuGng ngan cich
thay cho clia
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Thi ba, hinh thai khéng gian 16p hoc la t6 hgp ctia nhiéu cac
hén dao tap trung trong téng thé khéng gian 16p hoc. “Déo tap
trung” duoc hiéu 1a nhiéu khéng gian khac nhau dugc tao ra dé
cung cap khong gian sinh hoat, lam viéc cho cac ca nhan hodc cac
nhom tré. Cac khéng gian nho véi cac dac tinh khac nhau vé mat
hinh thiic tudng, chiéu cao khong gian, vat liéu hoan thién, d6 diing
ndi that... sé dinh hudng tré phan biét va lya chon céc hoat dong
riéng phu hop vai ting khéng gian. Su da dang trong viéc cung cap
khong gian la rat can thiét. Déi luc, cdc ngdc ngach hodc cac héc
tudng la nai thu hat tré tap trung nhiéu thai gian vao hoat dong clia
riéng minh véi sy tap trung cao dé. Tuy nhién, cac khong gian nho
nay can lién két hai hoa véi nhau dé tao ra mot khdng gian téng thé
mach lac va théng nhat. (Hinh 5) (Hinh 6)
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Hinh 5. M6 hinh b6 tri khong gian dam bao viéc quan sat va han ché can thiép clia
gido vién trong moi trung Montessori

Hinh 6. Khdng gian da dang va dam bao kha nang quan sat trong I6p hoc tai Trugng
Montessori St. Bridget, Co-16m-bd, Sri Lan-ka
Lam viéc tu do la dac trung clia truong Montessori, giao vién
quan sat nhung khong can thiép trong khi tré thuc hién cac bai hoc
clia minh. Diéu nay doi hoi mét diéu kién khong gian duge xt ly tinh
t& dé tré van cdm thdy an toan nhd su gidam hé clia ngudi I6n, van
cam thay két ndi vai ban bé cling trang Itia nhung van c¢é cam giac
riéng tu khi can thiét dé tap trung vao hoat déng ca nhan. Mé hinh
“quan sdt nhung khéng can thiép” dac biét quan trong khi thiét ké
nha vé sinh cho tré nhé. Viéc st dung nha vé sinh dugc hiéu la mot
phan thiét yéu cta giao duc; kha nang tu di vé sinh dugc coi la mét
thuoc tinh chia tinh déc lap cua tré.

Thu tu, kha néng ti€p can phu hgp cho tré & cac dé tudi khac
nhau. Nhu mét phan khéng thé thi€u trong qua trinh gido duc, tré
Montessori tham gia vao cac hoat déng “thuc hanh cuéc séng” nhu
chuén bi thiic 3n co ban, cét trai cay va rau cud, don dep, rla tay, rira
bat dia, giat git hoac lam vuon... Muc dich co ban ctia cac hoat dong
nay la hinh thanh cac théi quen sinh hoat trong cudc séng phu hgp
van hoéa clia moi trudng xa hoi tré sinh song.

Trong Kién truc Montessori, su ti€p xuc truc tiép gilra tré em va
bé mat vat liéu, cling nhu viéc st dung doc lap dé noi that va cac
trang thiét bi khac... dan dén yéu cau quan trong déi véi thiét ké,
vat liéu, mau sac va céng thai hoc clia dé ndi that va thiét bi. Ngoi
nha tré tho Montessori can dam béao nguyén tac “moi thu déu phu
hop véi tré em”, vi du nhu vi tri ctia tay ndm clfa, tay vin va clfa s6 déu
phai déu phai bé tri vita tam st dung va quan sat clia tré. Khong gian
bép danh cho tré dugc bé tri trong moi trudng co 1€ la mét trong
nhimng diém khac biét ctia phuang phap Montessori so véi phucng
phép truyén théng. Hoat d6ng Montessori doi héi khéng gian dé tré
c6 thé thuc hién quy trinh “chudn bi va phuc vu bita én - dn - don ria”
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cho céac phan an xé& nhe. Khu vuc tu bép thudng dugc bé tri gon vé
céac goc tudng dé khong chiém dung nhiéu khéng gian chung. Tai
khu vuc bép nay ciing can bé tri “ban dn céng déng” dé tré cé linh
hoat s&r dung (Hinh 7) i}

-
Hinh 7. Ngi that Iop hoc phu hop véi tré em tai Truong Stichting (asa Punacker
Rotterdam, Ha Lan
Thd ndm, bé tri ndi that viia dam bao yéu cau luu trit mé,
trung bay cac hoc liéu va linh hoat khéng gian hoat déng cua
tré. “Chi nhiing hoat déng dugc lua chon tu do méi dugc thuc hién véi
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cam gidc thich thd va dam mé Ngoa| viéc bo tri du khéng gian luu
tr hoc cu, cdc hoc cu va hoc liéu can bé tri dé tré c6 thé ti€p can
mot cach doc lap va khong can su ho trg clia ngudi I6n. Vi dua tré
dugc khuyén khich dat vat liéu tra lai dung vi tri ciia n6, nén mét trat
tu khéng gian dé hiéu sé tao diéu kién thuan Igi cho nhiém vu nay
va tang cudng quyén tu chl va su tu tin cha dua tré. Su don gian,
khéng 16n xén va chi dé nhing gi thiét yéu la nhiing dac diém ndi
bat clia thdm my Montessori bén canh cac d6 dung va dé tao tac
phu hgp véi van héa dia phuong (Hinh 8).

Mé hinh Montessori dugc dac trung béi su doc lap cla tré em
trong viéc lua chon lam viéc & nai chiing mudn. Diéu nay chi cé thé
thuc hién dugc néu d6 dac va hoc liéu dugc sap xép sao cho phu
hgp vdi tinh than déc 1ap cda tré. Do dé, khéng cé b6 cuc cé dinh va
do dac dugc thiét ké dé tré co thé tu di chuyén, sdp xép theo nhu
cau lam viéc ca nhan hoac lam viéc nhém. Méi trudng phai du rong
rai d€ c6 thé thay déi bé cuc. Cac yéu té do noi that phai cé kich
thuéc phu hgp dé tré c6 thé tu di chuyén doc lap hoac trg giup nhd
tl nguai Ién.

Hinh 8. Trung bay hoc cu thu h
Hampstead, Ludn Don, Vuong Qudc Anh

Thi sau, kién tric Montessori dac biét quan tam dén diéu
kién am thanh va anh sang déi véi khéng gian phong hoc. Trong
Kién tric Montessori, muc dich khong phai la tao ra mét moi trudng
im lang ma la tao ra mét bau khong khi vui vé. Trong cac giai phap,
kién tric su xem xét dong am thanh va thai gian am vang cla vat
lieu dé xac dinh chat lugng am thanh ctia mét dia diém. Tuy tinh
chét cac loai am thanh dé ngudi thiét ké dé xuat cac giai phap dé
han ché cac am thanh tiéu cuc nhu tiéng én clia dudng phé hoac
tao cac khodng ma ra san vudn dé dén nhan cac am thanh tich cuc
nhu ti€ng chim hét, ti€ng nudc chay, tiéng canh 14 xao xac...

Anh sang tu nhién dic biét can thiét, dic biét ngudn sang ban
ngay tu trén cao. Tuy thudc vao hinh dang va chic nang khong gian
dé dé xuat gidi phap 1y sang c6 muc dich, chdng han vi tri b6 tri
giéng trgi thong thudng dong vai tro khép néi gilra cac chiic nang.
Ngoai chiéu sang chung, kién trdc Montessori quan tam sau han

sy chti y cla tré tai Truong Maria Montessori
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viéc chiéu sdng c6 muc dich theo hoat ddng cu thé. Giai phap chiéu
sdng nhan tao can dé xuat dua trén dic diém khéng gian va hoat
dong. Vi du, néu mét hoat dong lién quan dén su tap trung cao dé
véi nhiing hoc cu kich thudc nho, thi hoat dong dé sé phai dugc
chiéu sang t6t ma khong c6 nhiing goc téi bat loi.
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Hinh 9. T6 chic Idy sang tu nhién va chiéu sang nhan tao trong mdi trung Montessori
Thit bay, thién nhién tran ngép trong khéng gian kién tric
Montessori. Trudng hoc va san trudng nhu mét moi trudng séng
cla dong thuc vat. Thdng qua quan séat, cham soc cay c6i, dong vat
trong moi trudng; tré hoc dugc cac bai hoc vé tu nhién, vé quy luat
clia vong dsi va hon nifa la vun dap Iong yéu thuong, trdc &n va
trach nhiém. Cay c6i quanh san trudng, vuan rau, cac chiu cdy nhé
trong 16p hoc, hé ca nhd, chudng nudi chim, thd, méo, chudt lang,
bo sat nho... thudng xuyén dugc bat gap trong méi trudng
Montessori. M&i quan hé gilta khéng gian bén trong va thién nhién
bén ngoai dong vai trd quan trong trong moé hinh kién tric
Montessori. Ché ngéi bén bé ctia s6 la khéng gian huéng ngoai dac
biét hap dan, day la noi khong gian bén ngoai dugc dua vao khéng
gian tam ly cia dua tré. Khoang hién cho I16p hoc vira la khong gian
chuyén tiép gilta bén trong va bén ngoai cling la khoang khéng
gian lam viéc trong lanh ma& rong cho cac I16p hoc va dac biét phu
hap cho céac hoat ddng ¢é st dung nudc hodc cac ndi dung hoc vé
tu nhién va sinh hoc. M6t diém dic biét khac nda la trong trudng
Montessori tré dugc quyén ty do ti€p can san vudn, méi trudng
thién nhién ngoai nha bat cu lic nao, mién trong gidi han an toan.
(Hinh 10)
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Hinh 10. Thién nhién tran ngdp trong méi trudng Montessori tai Trudng Stichting Casa
Pijnacker, Rotterdam, Ha Lan

Thitam, van déng la mét khia canh khéng thé thiéu chia viéc
hoc. Yéu cau d6i vdi kién tric Montessori la cac khong gian van
déng khéng bo tri tach biét ma can 16ng ghép trong cac khéng gian
dé tré c6 thé tiép can cac hoat dong van ddng mét cach tu nhién
hodc ngau hing theo y mudn cla tré. Di bo trén vach ké hinh elip
thon dai nhu quy dao chuyén déng cuia trai dat va du cho tam 20 tré
di cuing mét luc 1a mot hoat déng dién hinh. Hoat déng di bd trén
vach ké gilp tré rén luyén su chuyén déng can bang cla ca thé va

su tap trung. Cac hoat dong van dong tho can duge dugc bo tri da
dang ca § khong gian bén trong va bén ngoai (Hinh 11)

Hinh 1. Khong gian van dog trong va ngoai trlrng tai Trudng Stichting Casa
Pijnacker, Rotterdam, Ha Lan

3. KHA NANG UNG DUNG CAC NGUYEN TAC THIET KE KIEN
TRUC MONTESSORI TRONG CAC TRUGNG MAM NON TAI CAC
PO THI CUA VIET NAM HIEN NAY

B 8 nguyén tac thiét ké kién tric mam non theo phuong phap
Montessori dugc xay dung dua trén hé thong ly thuyét dugc nghién
clu chuyén sau vé dac diém phét trién tam sinh ly va nang luc doc
lap cla tré trong tiing giai doan khac nhau. Do d6, d& c6 thé van
dung dugc cac nguyén tac thiét ké vao thuc tién & cac do thi cda
Viét Nam hién nay doi héi ca ngudi thiét ké khéng gian gido duc,
ngudi trién khai phuang phap, ngudi cé tham quyén tham duyét
can that su hiéu cac triét ly nén tdng clia phuong phap Montessori.
C6 thé ban luan muc d6 Ung dung cac nguyén tic thiét ké nay so bd
nhu sau:

Cac nguyén tac tir 1 dén 5 la cac nguyén tac khong kho dé tng
dung néu ndm viing va ton trong céc triét ly cét 16i cla phuong
phép Montessori. Cac nguyén tac thiét k€ nay hoan toan c6 thé linh
déng diéu chinh theo hoan canh thuc té€ khac nhau mién dap tng
dugc yéu cau ctia phuong phap. Nguoi thiét ké can dat nhu cau su
dung va dac diém phat trién tdm sinh Iy cla tré |a yéu t6 tién quyét,
tiép dén mai dén nhu cau st dung clia ngudi I6n trong moi trudng
(Nguyén tdc 01, 02 va 04). Quan diém clia ngudi thiét k& vé “gi6i han
an toan” va “ndng luc doc Idp caa tré” cing la yéu té ranh gidi dé tao
ra mot khong gian ma tré “dugc tin tudng trao cho quyén lam cha”
(Nguyén tdc 02, 03 va 04). Ngoai ra, viéc hiéu vé tam ly kham pha va
dac thu té chiic hoc tap clia phucng phap Montessori sé gitp ngudi
thiét ké tao ra khong gian ly tudng kich thich nang luc hoc hoi va su
phét trién toan dién cla tré (Nguyén tdc 03 va 05).

Nguyén tac 06 vé diéu kién tién nghi cia méi trudng (dm thanh,
dnh sdng, nhiét d6) 1a nguyén tac vat ly kién tric co ban ma tat ca cac
thé loai cdng trinh néi chung va thé loai cédng trinh mam non néi
riéng déu can phai dap tng. Tuy nhién, yéu cau riéng clia phuong
phap Montessori doi hdi ngudi thiét ké phai nghién ctiu sau hon va
tam ly cda tré va dac diém hoc clia phuong phap dé c6 thé dua ra
gidi phap thiét ké c6 chu y va téi uu nhat diéu kién am thanh, anh
sang déi véi khéng gian hoc va sinh hoat cua treé.

Nguyén tac 07 va 08 c6 & la nguyén tac dat ra nhiéu thach thic
déi vai nguai thiét ké trong diéu kién quy dat han hep & cac d6 thi
I6n cda Viét Nam hién nay. Xem xét nguyén tac 07 vé yéu té thién
nhién trong méi trudng, that khé c6 thé doi hdi mét khodng vudn
that réng vai nhiéu cay céi va vat nudi 6 cac do thi. Tuy nhién, hoan
toan c6 thé han ché viéc nhan tao va bé tdng hoa hoan toan bing
viéc xen cay thién nhién vao trong tirg géc nhé trong moi trudng.
Céc bén cay quanh san trudng, cac chau cay nhd & goc 16p, bé ca
nhé hodc chuéng nudi thi cung dadm bao cac yéu cau vé sinh... sé
lam khéng gian cho tré trd nén than thién va gan gai. Va y nghia xa
hon clia viéc duy tri thién nhién trong moi trudng Montessori la viéc
gido duc va hudng dan tré cing tham gia cham séc va yéu thién
nhién nhiéu han. Thién nhién sé la yéu t6 quan trong cung déng
hanh trong qua trinh phat trién tam ly va nhan thuc cda con tré.
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Cudi cung, nguyén tac 08 vé khong gian van doéng (tho) cla tré
yéu cau ngudi thiét ké hiéu vé nhu ciu phat trién van déng cha tré
& tiing gia doan, gidi han an toan va tan dung t6i da dién tich khéng
gian. DGi véi phuang phap Montessori, khéng gian van déng khéng
chi don thuén la cac san chai hodc phong chai tap trung, ma viéc td
chuic hoat dong va khong gian van déng phai dua vao nhu cau va
dac trung phat trién van dong cua tré & tiing do tudi. Montessori
chia ra lam 3 cap d6 I6p hoc co béan: Lop Nido danh cho bé tir 6
thang dén biét di, I6p Infant danh cho bé biét di dén tdm 3 tudi, I6p
Casa danh cho bé tir 3 dén 6 tudi. Theo dac trung phét trién sinh hoc
cla tré, cap do I6p cang nho nhu cau hoan thién cac ky nang van
dong cang nhiéu nén ngay trong phong hoc ciing can bo tri khéng
gian van dong. Déi vai I6p Nido, gan 50% khéng gian phong hoc
danh cho viéc phat trién van ddng dé kich thich tré trudn, bo, vin
dung, tap di, tap di bac cap... DSi véi I6p Infant, trong I6p hoc van
c6 mot goc van dong nhé dé tré cé thé chai bat cl luc nao theo nhu
cau riéng cla tling tré. Déi vai I6p Casa thi khong bo tri goc riéng
danh cho van dong trong phong hoc, nhung hoat dong di trén
dudng ké elip bé tri sdn trong 16p ciing la mot hoat dong kich thich
tré tham gia. Ngoai ra, can c vao dac diém nhan trdc hoc va ky nang
van dong tho cla tré trong tiing giai doan dé lua chon loai hoat
déng, kich thudc va vat liéu cta thiét bi van dong dé dam bao gidi
han an toan cho tré.

Trong thdi gian gan day, cé rat nhiéu nhom I6p va trudng mam non
& cac dé thi I6n nhu TP.HCM, Ha Néi, Pa Nang da ung dung va tling
budc hoan thién khéng gian theo dinh huéng clia phuong phép
Montessori. Phuong phap Montessori la phuang phép tién tién xuat
phat tir phuong Tay, do d6 khi ap dung tai Viét Nam can linh hoat diéu
chinh @& phu hop véi ddc thu méi trudng tu nhién, xa hdi va dac diém
tam sinh ly phat trién cda tré em Viét Nam. Trong phan ban luan ngan
nay, xin gidi thiéu khéng gian cia mét ngoi nha tré tha Chong Chéng
Tre Montessori Children’s House tai Quan 12, TP.HCM. Tuy khong phai
la mét hién trang khéng gian ly tudng tuyét déi, nhung ngudi van hanh
phuong phép da c6 géng dé tao ra cac khong gian chi dao phi hop véi
tling d6 tudi cla tré, trao quyén st dung khéng gian doc lap cho tré va
két néi tré vai thién nhién

b, Phong fioc Kip Meng Maint, 16-36 tdng)

¢ Phang hoe Ip Tre (Case, 3 - 6 tudi)
Hinh 12. Khong gian phong hoc tai Chong Chdng Tre Montessori Children’s House,
Quan 12, TP.HCM
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Hinh 13. Khdng gian san chai tai Chong Chdng Tre Montessori Children’s House, Quan
12, TP.HM

4, KET LUAN

Cdc nguyén tdc trén ld cdc yéu cdu co ban trong thiét ké kién tric
mdm non theo triét ly vén hanh caa phuong phdp Montessori. Kién tric
duoc dinh hudng ding ddn trong giai doan thiét k€ déng vai tro tién
quyét dé tao ra mét méi trudng duoc chudn bj ky luéng, thdt su an
toan, dé tiép can, thuc ddy hoat ddng tich cuc cia tré trong toan b méi
trudng va hé tro téi da cdc ddc diém phat trién cda tré & cdc nhém tudi
khdc nhau.

Tiéu chudn thiét ké trudng mdm non (TCVN 3907: 2022) dang dp
dung & Viét Nam hién nay dugc xdy dung dua trén cdc nguyén tdc co
ban cta phuong phdp gido duc truyén théng. Nhiing khdc nhau vé triét
ly va nguyén tdc van hanh cda phuong phdp Montessori va phuong
phdp gido duc truyén théng dén dén nhing khdc nhau vé ddc trung
khéng gian kién trac. Do d6, néu chi dua trén hé théng tiéu chudn nay,
viécvan dung phuong phdp Montessori trong gido duc mam non & Viét
nam sé cé nhiéu diém bdt cap va khéng phdt huy duoc téi da thanh tuu
ctia phuong phdp déi véi tré. Nhu cdu cdn thiét ddt ra la cdn nhanh
chéng xdy dung va théng qua hé théng tiéu chudn thiét k& chi tiét va
hodn chinh d@é cé thé dp dung cho cdc truéng mdm non Montessori.
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Nhan dang cac tré ngai anh huéng dén

su thanh céng khi thuc hién du an nha é xa hoi
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TGM TAT

Bai bao nham nhan dang cac trir ngai anh huedng dén sy thanh
cong khi thyc hign céac dy an nha @ xa hai (NOXH) tai TP.HCM va
céc tinh an can. Dir ligu dugc thu thap thang qua bang cau hai vai
133 bang hop l& va dugc phén tich bing phuong phap thing ke.
Phan tich nhan td kham pha (EFA) da chi ra ca 05 nhdm rao cén.
Cac ket qua cia nghién citu co thé duge ding nhu mat co s dé
gitp céc bén lign quan tang cuang kha nang thanh cang khi thue
hign cac du an NOXH tai TP.HCM va céc tinh lan céan.

Tir khéa: Sy thanh cang cia du an; nha o xa hai; phén tich nhan td

kham pha (EFA); TP.HCM.

ABSTRACT

This paper aims to identify barriers to success in implementing
social housing projects in Ho Chi Minh City and nearby provinces.
Data was collected through the questionnaire survey with 133
valid feedbacks and analyzed using statistical methods.
Exploratory factor analysis (EFA) indicated that there were 05
groups of barriers. The findings may be used as a baseline to
enhance the possibility of success for social housing projects in
Ho Chi Minh City and nearby provinces.

Keyword: Project success; Social housing; Exploratory factor

analysis (EFA); Ho Chi Minh City.

1. PAT VAN BE

NOXH c6 st mang phuc vu cho nhu cau ctia ngudi thu nhap
thap, ngudi yéu thé trong xa hoi. Ho muén c6 nha dé & nhung vi
diéu kién khach quan hodc cht quan nao dé khéng thé tu mua cin
nha dé & nén can dugc su trg gilp bén ngoai ma trudc tién la nha
nudéc. Mac du, nha nuéc dua ra nhiing goi tin dung uu dai tai chinh
dé giup d& ho thao g& nhing khé khdn vé nha & ma ngusi cé thu
nhap thap khéng tu gidi quyét dugc. Tuy nhién, cing con nhiéu
vuéng mac khién cho chuong trinh phat trién NOXH cta TP.HCM

va cac tinh 1an can khi chua déap Uing dugc nhu cau ctia ngudi dan.
Dén thai diém hién tai tuy da c6 mét s6 nghién ctu don |é vé phat
trién NOXH, nhung nhiing nghién ctru nhdm nhan dang cac yéu t§
tré ngai anh hudng dén su thanh céng khi thuc hién dy dn NOXH
tai TP.HCM va céc tinh 1an can chua cé nhiéu. Vi vay, nhan dang cac
tré ngai anh hudng dén su thanh cong khi thuc hién cac du an
NOXH tai TP.HCM va céc tinh 1an can la hét stc can thiét.

2. TONG QUAN

2.1. Cac khai niém chung vé NOXH

Theo nghia rong, NOXH la danh cho nhiing cu dan cé thu nhap
thdp, dudi muc trung binh trong xa hoi. Theo nghia hep la nhiing
can ho gia ré danh cho ngudi c6 thu nhap thap va cho cac doi
tugng chinh sach xa héi nhu ngudi gia, bénh tat, cé don khong noi
nuong tua, ... NOXH c6 thé 1a nha riéng, can hé chung cu, can ho
cho thué thuéc s& hiru cd nhan hay doanh nghiép hodc s& hiru
céng dong nha nudc.

Doi tugng dugc hudng chinh sach uu dai vé NOXH da dugc
quy dinh trong Diéu 49 va 51 Luat Nha & 2014. Tuy vao diéu kién
cu thé cda ting dia phuong, UBND cdp tinh c6 quyén quyét dinh
cht dau tu NOXH, c6 trach nhiém xac nhan muc thu nhap binh
quan va thu nhap thap tai dia phuong, diéu kién dé dugc mua
hodc thué NOXH trén pham vi dia ban tiing thai ky.

2.2, Thuc trang NOXH tai TP.HCM va cac tinh lan can

“Giai doan tir 2006 dén thang 3/2022 TP.HCM da xay dung
hoan thanh dua vao st dung 32 du &n nha & xa héi véi quy mo
19.100 can hé. B8i véi cac du an dang trién khai, thi cong, chuan bi
khéi cong, hién nay, trén dia ban TP.HCM c6 9 dy an NOXH dang
trién khai véi dién tich dat 17,54 ha, 517.689,7 m? san xay dung,
quy mé 6.383 can ho (trong dé c6 5 du én chuyén tiép ti giai doan
2016-2020; 4 du &n ddng thd, khai cdng trong ndam 2022)” (Nguyén
Nam, 2023). Ngoai ra, trén dia ban TP dang trién khai 2 du an nha
luu trd cdng nhan, véi dién tich dat 2,60 ha, 120.624 m? san xay
dung, quy moé 1.400 phong.

Khé khan trong phat trién NOXH, nha & gia ré tai TP.HCM la cac
buéc th tuc dau tu du an NGXH con phc tap, ngoai thi tuc chap
thuan chd truong dau tu, cong nhan chu dau tu, phé duyét quy
hoach chi tiét ty I& 1/500, chap thuan dau tu, giao dat, tinh tién su
dung dat, ky quy nhu nha & thuang mai, cac du an NOXH phai thuc
hién thém céc tha tuc nhu: Tham dinh gia ban NOXH, xac nhan déi
tugng mua, thué mua NOXH, ki€ém toan chi phi dé xac dinh Igi
nhuan dinh muc.
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Tai Binh Duong, “giai doan 2011-2015, tinh Binh Duang dé thu
hat 82 du an phat trién NOXH, vdéi téng dién tich san nha & la 3,8
triéu m?, dap ung cho 238.325 ngudi, véi tdng muc dau tu 19.034
ty dong. Trong d06, c6 43 du an thudc DE an nha & an sinh xa hoi do
T6ng cong ty Becamex IDC lam chd dau tu. Da ¢ 23 du an hoan
thanh va dua vao st dung, vai téng dién tich san nha & 431.488 m?,
dap Ung nhu cau cho 37.500 ngudi. Trong giai doan 2016-2020,
tinh da dau tu dugc 1,33 triéu m? san/2 triéu m? san, dat ty 1& 65%
ké& hoach d@é ra” (Chi Mai, 2023).

“Giai doan 2016-2021 c6 thém 5.702 can nha & danh cho cac
déi tugng xa hdi nhung giai doan nay, toan tinh chi thuc hién dugc
1.581 can, dat 27,7%. Riéng nam 2021 khong c6 NOXH hoan thanh
va ban giao, dua vao st dung. Ngoai ra, 11 d6 an tai khu vuc dé thi
loai Il va loai lll chua xéc dinh dién tich dat dé xay dung NOXH khi
lap, phé duyét quy hoach chi tiét. Ty 1é quy dat quy hoach danh dé
xay dung NOXH trong khu dan cu, khu d6 thi, KCN chua bao dam
theo quy dinh bat budc, chua b6 tri dt 20% quy dat trong cac DA
khu dan cu, khu d6 thi va 2% tng dién tich quy hoach cac KCN dé
xay dung NOXH. TU d6 dan dén viéc phat trién NOXH trén dia ban

Bang 1. T6ng hop cac nghién ctu trong nudc vé NOXH

tinh khéng dat chi tiéu clia Nghi quyét HDND tinh” (Céng théng
tin dién t tinh Long An, 2023).

Tai Pong Nai, “vé s6 lugng nha & cdng nhan, NOXH tinh theo
dia phuong, k& hoach dén nam 2025, TP Bién Hoa c6 18 du an,
huyén Cam My 12 du an, huyén Vinh Ctiu va Théng Nhat méi noi
¢6 7 du an, huyén Nhon Trach va Long Thanh méi noi c6 5 du an,
.. (N.Dang, 2023). “Hién tinh Déng Nai c6 9 du an nha & cong
nhan, NOXH dang trién khai v&i téng s6 10.202 cin nha, tap trung
chl yéu tai huyén Nhon Trach va huyén Long Thanh. C6 5 dia
phuong khong c6 du éan nha & xa hoi nao la cdc huyén Vinh Cuu,
Théng Nhat, Xuan Loc, Binh Quén va Tan Phu” (N.Dang, 2023).

2.3. Cac nghién ctiru truéc day vé NOXH

C6 nhiéu nghién ctiu vé NOXH da dugc thuc hién tai cac tinh va
thanh ph6 khac nhau cta Viét Nam. Bang 1 trinh bay tom tat cac
két qua clia cac nghién cdu noi trén.

NOXH cling da dugc cac tac gia nuéc ngoai tap trung nghién
ctru. Bang 2 trinh bay tom tét cac két qua cla cac nghién ctru nudc
ngoai vé NOXH.

STT Tén tac gia Tén nghién ciu

Céc nhan t8 da nhan dang

1 Lé Minh Quang, Lé Hoai
Long (2022)

“Mét s6 dé xuat nham nang cao
hiéu qué du an NOXH tai Tién
Giang”

"(i) Dia di€ém xay dung; (i) Phap ly du &n; (iii) Nang luc tai chinh
va kinh nghiém cha dau tu; (iv) Gia ca hgp ly, chinh sach vay
mua nha

2 Pham Thi Trac Hoa
Quynh (2011)

" Social housing policy Viét Nam:
inadequacies and solutions"

" (i) Cac yéu t6 lién quan dén chinh sach phap luat vé nha &; (ii)
Cac yéu t6 lien quan dén nguyén nhan dan dén nhiing bat cap
cta chinh sach phat trién nha &

3 Nguyén Thé Anh (2015) | “Xac dinh cac yéu t6 thanh céng
nang clia cht dau tu nham nang
cao sy thanh céng clia cac du an
NOXH tai khu vuc TP.HCM”

va dé xuat khuyén nghi trong kha

(i) Kha ndng tai chinh cia doanh nghiép (ii) Nang luc kinh
nghiém quan ly ctia cac bén lién quan (iii) Cong tac boi thuong,
giai tda, gidi phong mat bang (iv) Su két hgp cac bén lién quan
thuc hién du én (v) Lai xuat vay von uu dai: CDT va ngudi mua"

4 Nguyén Nhat Kha Dang
Tri (2015)

“Nhan dang cac yéu té rui ro va
phan tich hiéu qua tai chinh khi

dau tu chung cu NOXH & TP.HCM”

"(i) Lai xudt vay vén uu dai (i) Cac cong trinh ha tang ky thuat,
phuc lai (iii) Vi tri thuc hién du an thuan |lgi (iv) Nang luc kinh
nghiém quan ly ctia cac bén lién quan (v) Su két hgp cac bén
lién quan thuc hién du an (vi) Kha ndng tiép can géi vay tai
chinh cia ngudi mua (vii) Quy hoach d6 thi, mat d6 xay dung
riéng danh cho NOXH"

5 Mai Hoang Tam (2019) | “Phan tich cac yéu t6 anh hudng
dén viéc cham tién doé thi cong

NOXH tai TP.HCM”

"(i) Nang luc yéu kém clia cac bén lién quan thuc hién duy an (ii)
Su dén bu giai tda mat bang cham tré (iii) Tinh hinh tai chinh
cla CDT yéu kém"

6 Ng6 Bao Ngoc (2021) Thuc trang va khuyén nghi phat
trién NOXH tai cac d6 thi & Viét

Nam

"(i) Thi€u su phdi hgp hé trg chit ché vé quan ly tir chinh
quyén dia phuang (ii) Quy hoach dé thi chua quan tam ding
muic dén hoat déng sinh ké va cong déng"

7 Hoang Vi Linh Chi
(2019)

“Chinh sach NOXH ctia Viét Nam”

"(i) Han ché& vé mé hinh phat trién NOXH; (i) Han ché vé déi
tugng tiép can; (iii) Han ché tinh bén virng ctia chinh sach"

8 Vi Thi Lan Nhung
(2021)

“Gidi phap tai chinh phat trién
NOXH tai Ha N6i”

(i) Cac nhan t8 thudc méi trudng vi mé; (i) Quan diém cla Nha
nuéc va chinh quyén dia phuong vé phét trién NOXH; (iii)
Chinh séch quy hoach, k€ hoach sit dung dat dé phat trién
NOXH cla chinh phi va chinh quyén cac cap; (iv) Kha nang
quan ly va diéu hanh chinh sach cia Chinh pha vé phat trién
NOXH; (v) Nguén luc ctia Nha nudc cho phat trién NOXH.

96| XAYDUNG 10.2023 | ISSN 2734-9888



www.tapchixaydung.vn

Bang 2. T6ng hgp cac nghién clu nudc ngoai vé NOXH

STT Tén tac gia Tén nghién ciu Cac nhan té da nhan dang

1 Akanbi Olusayo Oyebanji, | “Critical Success Factors (CSFs) for (i) Thuc hién tét cac cong trinh co s& ha tang, dién,
Champika Liyanage, achieving sustainable social housing nuéc...(ii) Chinh sach thu hat céng - tu dé dap ting
Akintola Akintoye (2017) (SSH)” day d0 nhu cau vé NOXH (jii) K& hoach st dung dat

phu hgp dap Ung kip thai cho su phét trién. ..

2 Alireza Moghayedi va ctg., | “A Critical Success Factor Framework for (i) Thiét 1ap gia NOXH so véi thu nhap NLD (ii) Phu
(2021) Implementing Sustainable Innovative hgp v&i van hoa dia phuaong (iii) Hé thong ha tang ky

and Affordable Housing: A Systematic thuat dau néi hoan thién (iv) Thiét ké t6i gian phu
Review and Bibliometric Analysis” hgp nhu cau ngudi ding

3 Paulinus Woka Ihuah, “A review of Critical Project Management | (i) Kiém soat CBLQ day du (i) Lap ké hoach day du
lyenemi Ibimina Kakulu, Success Factors (CPMSF) for sustainable (dam bao tai chinh)
David Eaton (2014) social housing in Nigeria”

4 Richard Benedict va ctg., “Private sector involvement in social and | (i) H6 trg vé vén, vay, uu dai vé thué, ... (i) Thu hat su
(2022) affordable housing” tham gia clia tu nhan phét trién nha thu nhap thap

(iii) Tang cudng su hé trg ctia Chinh phi kéu goi cac
ngudn luc hé trg phat trién NOXH, ...

5 Mona N. Shah, Emma Critical Success Factors for Affordable (i) Chinh sach hé trg ctia Chinh phu (i) H6 trg tai
Mulliner, T. P. Singh, Arun housing: evidence from lower - middle chinh (iii) Su chuén bi ha tang ky thuat (iv) phé duyét,
K. Ahuja (2022) income and high-income economies thu tuc va gidy phép du an...

6 Hessam Youneszadeh, Predicting Project Success in Residential (i) Pia diém du an (i) Chat lugng thiét ké, cong nang
Abdollah Ardeshi, Building Projects (RBPs) using Atrtificial céng trinh (iii) ha tang két ndi (iv) Lua chon NDT uy
Mohammad Hassan Sebt Neural Networks (ANNs) tin (v) Nang luc, kinh nghiém cac bén lién quan (vi)
(2020) Chinh sach hé trg cta chinh quyén ...

7 Adenuga, Olumide Factors Affecting Quality in the Delivery (i) Su yéu kém, khéng phu hgp ctia CBLQ (ii) Su lua
Afolarin (2013) of Public Housing Projects in Lagos State, | chon NDT khéng phu hop (thdm dinh) (iii) Hé théng

Nigeria quan ly - du bao cdia NDT kém

8 Norhayati Baharun, Suraya | Factors Affecting the Housing (i) Dia diém du an (i) Su hé trg NLD vé tai chinh cua
Masrom and Afigah Affordability of Homebuyers in Perak: chinh phu (i) Su anh hudng cia vung mién...
Roshidi (2021) Measuring Transport Expenditure

9 Stephen Nyakala, Dolly Factors Influencing the Quality of Low - (i) Su hé trg hgp ly tir chinh quyén (i) Lam phat kinh
Ramoroka, Kemlall Income Housing In Polokwane té (iii) Chinh sach vi mé (iv) Su phéi hgp clia cac bén
Ramdass (2021) Municipality South Africa lién quan...

10 Raja Nurfarhana Binti Raja | A Study of Factors Influencing Housing (i) Xay dung nén gia phai chdng cho NLD thu nhap
RaZalli (2014) Developers To Choose Appropriate trung binh va thap (i) Chuong trinh hé trg ctia Chinh

Procurement Strategy pha (iii) Tai chinh khéng dap (ing yéu cau (iv) su yéu
kém ctia CBLQ...

11 Willem Adema, Jonas Social housing: A key part of past and (i) Uu dai vé 1ai xuat, cho cu dan dia phuong (ii) Xay
Fluchtmann (2020) future housing policy dung nén gia ban phu hgp cho d6i tuong muc tiéu...

3. PHUONG PHAP NGHIEN CUU

Ké thira cac nghién ctiu trudc day trong va ngoai nudc tai Bang
1 va Bang 2, cén ct cac quy dinh phap luat co lién quan dén linh
vuc kinh doanh bat déng san phan khic NOXH va tham khao y
kién chuyén gia trong linh vuc nay, mé hinh nghién cdu cda luan
van dugc trinh bay trong Hinh 1.

Nghién ctu nay dugc thuc hién theo cac budc sau:

- Xac dinh cac van dé can nghién ciu: day la budc dé xac
dinh cac yéu t6 can tré du an NOXH tai TP.HCM va cac tinh lan can.

- Tim hiéu thu thap cic nghién ciu trugc day: tham khao tu
cac nghién clu clia cac tac gia da nghién clru trudc day tu nhiéu
nguén dé 1ap danh sach cac yéu t6 anh hudng khi thuc hién du an
NGOXH tai TP.HCM va céc tinh 1an can.

- Thiét ké bang cau héi khao sat: bang cau héi khao sat dugc
lap dua trén muc tiéu nghién ctu va danh sach cac yéu t6 da nhan
dang trong cac nghién ciu trudc day. Viéc khao sat thd nghiém
dugc thuc hién thong qua 05 chuyén gia cé 5 ndm kinh nghiém tré
lén trong dau tu xdy dung va thuc hién céc dy an NOXH tai
TP.HCM: 03 chuyén vién clia phong quan ly va phat trién nha

thudc S& Xay dung va 02 chuyén vién con lai lam viéc cho cha dau
tu cac du an NOXH.

Céc yéu to tre
ngai dén sy
thanh cong khi
thwe hién nha &

Hinh 1. M6 hinh nghién ctiu cda ludn van

- Thu thap dit liéu: Ldy mau theo phuong phap thuan tién va
snowball. Bang cau hoi dugc phat truc tiép va phan phoi thong
qua Google Sheet. Viéc thu thap dit liéu cho dé tai nghién ctu bat
dau tir thang 06/ 2022 dén thang 10/ 2022. K&t qua thu vé 150
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phiéu tra 16i, trong dé c6 07 phiéu tra 16i ti ngudi dugc khao sat cd
kinh nghiém dudi 5 ndm, 07 phiéu tra I6i tir ngudi dugc khao sat
chua tung thuc hién du an dau tu xay dung NOXH/nha thu nhap
thap va 03 phiéu tra I5i thy tién (tdc la c6 cing dép an cho tat ca
cac cau hai). Nhu vay, c6 17 phiéu tra I6i khéng dat yéu cau bi loai
bo, chiém ty 1& 11%. Con lai 133 phiéu tra 16i hop 18. S6 phiéu tra |oi
hgp |& thoa man diéu kién theo 5:1 ctia Boolen (1989).

- Phaén tich dii liéu: D{ liéu dugc phan tich bang phan mém
théng ké SPSS 20.0

4. CAC KET QUA NGHIEN CUU VA THAO LUAN

4.1. Két qua phan tich dé tin cay cua thang do

Do tin cay cla thang do déng vai tro quan trong khi thuc hién
cac phan tich thong ké dua trén di liéu tir bang cau hoi Likert. Hé
s6 Cronbach'’s Alpha (@) thudng dugc 4p dung dé danh gia do
tin cay thang do. Két qua phan tich cho thay, thang do trong bang
cau hoi la tin cay bdi vi hé s6 Cronbach’s Alpha cla tat ca cac nhan
t6 déu I6n hon 0,6.

4.2, K&t qua phan tich nhan t6 kham pha (Exploratory
Factor Analysis, EFA)

Dt liéu tir 133 bang cau hdi hop lé dugc xép hang theo gia tri
trung binh (Mean). Bang cau hoi dugc thiét ké theo thang do 5-
point-Likert. Vi vay, dé két qua phan tich tap trung va hoi tu, cac

Bang 4. K&t qua phuong sai trich ctia phan tich EFA

nhan t6 ma co gia tri Mean nhé hon 3 sé bi loai truéce khi phan tich
EFA. C6 07 nhan t6 vai gia tri trung binh (mean) nhé hon 3. Do d6,
chi con 16 nhan té dé thuc hién phan tich EFA.

Kiém dinh KMO va Bartlett's Test of Sphericity thudng dugc
thuc hién dé xac nhan boé d liéu da thu thap la phu hop véi EFA.
Két qua phan tich cho thay KMO=0,73 va Sig cta Bartlett's Test of
Sphericity=0,000 (Bang 3). Vi thé, c6 thé dung dé phan tich EFA
cho b dir liéu da thu thap. Nghién ctu nay st dung phép xoay
Varimax. Ngoai ra, sau khi c6 két qua Communalities, mét nhan t6
da bi loai bdi vi c6 gia tri Communalities nhé han 0,5. Nhu vay chi
con 15 nhan t8 dé thuc hién EFA.

Bang 3. K&t qua KMO & Bartlett's Test of Sphericity

Kaiser - Meyer - Olkin Measure of Sampling 0.730
Bartlett's Test of Sphericity | Approx. Chi- Square 624.957
df 105
Sig. 0.000

Két qua chia Bang 4 da chi ra c6 05 nhém nhan té va 05 nhém
nay giai thich dugc 68,16% bién dong phuong sai ca "Cdc tré ngai
anh huéng dén su thanh céng khi thuc hién cdc du dn NOXH tai
TP.HCM va cdc tinh lén can". Ty |& nay la chdp nhan dugc dé ti dé
dé xudt mé hinh chinh thuc.

Total Variance Explained
Component | Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance Cumulative %
1 3.972 26.481 26.481 3.972 26.481 26.481 2.335 15.567 15.567
2 1.960 13.067 39.549 1.960 13.067 39.549 2.238 14.921 30.487
3 1.676 11.176 50.725 1.676 11.176 50.725 1.993 13.288 43.776
4 1.412 9.411 60.136 1.412 9.411 60.136 1.865 12.430 56.206
5 1.205 8.031 68.167 1.205 8.031 68.167 1.794 11.962 68.167
6 794 5.291 73.459
7 .679 4.524 77.983
8 .607 4.050 82.033
9 552 3.679 85.711
10 460 3.064 88.776
11 415 2.769 91.545
12 .395 2.630 94.175
13 .336 2.242 96.417
14 321 2.137 98.554
15 217 1.446 100.000
K&t qua ma tran xoay dugc trinh bay trong Bang 5.
Bang 5. K&t qua ma tran xoay sau khi phan tich EFA
Rotated Component Matrix
Nhom nhan té
Nhan t6 Nhomnhéntd | Nhdmnhan | Nhémnhén | Nhémnhdntové | Nhom nhén
vé ddc diém tovébén | tovénditai | taichinhclacic | t6vékinhté
dudn ngoaidyan | chidauty bén lién quan xa hoi
Dia diém xay dung xa nai lam viéc, hoc tap 0.826
Khéng gian chic nang - thiét k&, tién ich bi lugt bo 0.850
Cac thd tuc hanh chinh bj chinh quyén dia phuong gidi quyét cham 0.787
Chinh séch - hé trg ti Chinh phl chua dé6t pha - rd nét danh riéng cho
0.714
NOXH
Chinh sach vé: gia, thué, thai gian vay, thai han thanh toan... chua that 0697
sy dot phé déi véi ngudi lao déng (NLD) )
Stic hut NLD vé viéc lam & d6 thi manh hon su hé trg vé NOXH 0.714
Kha nang ti€p can ngudn von clia doanh nghiép (DN) thuc hién dy an 0.722
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cOn phuc tap

Kha nang tai chinh xuyén suét ctia DN thuc hién dy an cé van dé 0.750
Pon gia thué/mua nha tdng cao hon so véi thu nhap ctia NLD 0.791
Néng luc, kinh nghiém clia cdc bén lién quan (CBLQ) yéu kém 0.797
Cong tac boi thudng, giai tda, gidi phong mat bang, téi dinh cu cham 0.788
Nang luc quan ly chd ddu tu (CDT) va khad nang du bao chua chinh xac 0.798

Su phu thudc vé quy dat ciia NOXH 0.796
Lam phat 0.753
Chinh sach xa hoi héa NOXH chua that su thu hit 0.851

Tu cac két qua phan tich bén trén (Bang 3, Bang 4, Bang 5), m6
hinh cla cdc tré ngai dnh hudng dén su thanh céng khi thuc hién cdc
du dn NOXH tgi TP.HCM va cdc tinh lan cdn dugc trinh bay trong
Hinh 2.

Cae nhin 16 vé diie digm dig dn

Cie tnfr ngai dnh
huimg den s
thanh cong khi
e hign cic du
an NOXH ta
TP.HCM v cic
tinh lin cin

Cie nhiin 10 v¢ bén ngodi & dn

Cic nhin t6 vé ndi tai chi diu tr dir dn

\

Ciec nhin b vé i chinh e cde bén litn
quan

Cac nhin 6 vé Kinh 1 - x3 i

Hinh 2. Mo hinh cta “cdc trd ngai dnh hudng dén su thanh cong khi thuc hién cdc du dn
NOXH tai TP.HCM va cdc tinh ldn cgn”

5.KET LUAN

Bai bao trinh bay cac két qua clia mot nghién clru nham &p
dung bang cau hai va cac phan tich thédng ké dé nhan dang cdc tré
ngai anh huéng dén su thanh céng khi thuc hién cdc du dn NOXH tai
TP.HCM va cdc tinh ldn cdn. Can cu cac tré ngai da nhan dang, cac
bén tham gia du an c6 thé phat trién cac dé an va chinh sach thich
hgp nham gia tdng sy thanh cong khi thyc hién cac dy an NOXH
tai TP.HCM va cac tinh l1an can. Cac chinh sach thic day thuc hién
cac dy an NOXH nén dugc thiét ké dé tao co ché khuyén khich, hé
trg ch dau tu trong viéc tao nguén cung NOXH song song véi cac
chinh sach hé trg tu phia cau.
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Dé xuat giai phap xu ly moét sé6 chat 6 nhiem
dac biét trong nudc mat cung céap nhu cau

sinh hoat 6 nudc ta

Proposal for solutions to treat certain specific pollutants in surface water supply for

domestic use in our country

> TS NGUYEN VAN HIEN

B6 mén Cong nghé co dién, Khoa KTHT & MTDT, Trudng Dai hoc Kién truc Ha Noi

TGM TAT

Trong nhitng ndm gén day, mat sd sdng & Viet Nam bj 6 nhiém
mat sd chdt dac bigt, &nh hudng tai day chuyén cang nghé xir
ly nwréc cép cia cac nha may nudc va sic khoe cia nguai dan.
Cac chat a nhigm dac bigt phat sinh da |3 kim loai mangan. sat,
asen, tdng nito..v.v. Cd hai nguyén nhan gay 6 nhiém ngudn
nudc mat, da [ do trong qué trinh chuyén dang cia dang chay
da bao man, cudn trai dia chét ca chia céc thanh phén 6 nhigm
cac chét didc biet va do ngudn phat sinh nedc thai cong nghigp,
nure thai sinh hoat cia con ngudi chua qua xir 1Y, xa théng vao
ngudin céc sdng. Viéc phat hién va dua ra cac gidi phap phang
nglra, gidi phap xir Iy loai bo cac chat dac biet la cép thiét,
mang tinh thyc tién cao.

Tir khda: Chat a nhim dac bigt; xir Iy nudc cép.

ABSTRACT

In recent years, several rivers in Vietnam have been contaminated by
certain specific pollutants, affecting the water treatment processes
of water treatment plants and the health of the population. These
particular pollutants include manganese, iron, arsenic, total nitrogen,
and more. There are two main causes of surface water pollution.
Firstly, during the flow of the rivers, erosion and transportation of
geological materials containing these specific pollutants occur.
Secondly, industrial wastewater and untreated domestic wastewater
are directly discharged into the rivers. Detecting and implementing
preventive measures, as well as solutions to eliminate these specific
pollutants, are crucial and highly practical.

Key word: Special pollutants; water treatment.
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1. TONG QUAN HIEN TRANG NGUON NUGC SONG O NHIEM
CHAT DACBIET VA CONG NGHE XU' LY

1.1. Khdi qudt mét sé6 séng & nu'dc ta c6 ddu hiéu bj 6 nhiém
cdc chdt ddc biét

Nudc séng bi nhiém cac chat dac biét, d6 la nhing chat gay
anh hudng truc tiép tai stic khde cta con ngudi khi ti€p xuc va su
dung trong an udng sinh hoat hang ngay (nhu asen, keo sat hiu
co, keo mangan hiiu cg, chat hitu cg chia nitc...). Dugi day c6 thé
liét ké mot s6 séng c6 dau hiéu 6 nhiém cac chat dac biét:

- Nudc séng nhiém chat asen (As): & nudc mat, asen ton tai & hap
chat haa tri (As*). Theo kinh nghiém khao sét thuc té trong qué trinh
nghién ctu, chuyén giao cdng nghé xu ly nudc cip cho cac du an tai
khu céng nghiép Vsip - Thay Nguyén - Hai Phong va Néng Son -
Quang Nam, cho thdy séng Gia va séng Thu Bén bj 6 nhiém chat dac
biét nay. Nguyén nhan chd yéu la do nudc thai san xuat clia cac nha
may khai thac quang vang tai dau ngudn cac con séng. Ham luong As
tai song Gia la 0,02mg/l; séng Thu Bon la 0,03mg/! (chi s6 cho phép <
0,1mg/l) (Nguén: tdc gid va nhém nghién cdu thuc hién khéo sdt va thiét
ké nha mdy nu6c mdit céng sudt 10.000m°/ngay cdp cho khu c6ng nghiép
VSIP Hai Phong va 400m’/ngay cdp cho khu céng nghiép Néng Son
Qudng Nam) [1; 3; 51.

- Nudc s6ng nhiém chat mangan (Mn): mangan ton tai trong
nudc mat & dang hop chat keo hitu co, & trang thai binh thudng,
VvGi lugng 6xi tu do trong nudc khéng 6 xi héa hét cac hgp chat
nay. Qua khao sat thdy rang tai song Ré - Hai Phong, ngudn nudc
song chinh cap cho nha may nudc An Duong (cong suat
200.000m3/ngay), nha mdy nudc Vat Cach (cong suat
17.000m3/ngay) bi nhiém hgp chat mangan, ham lugng Mn do
dugc vao thang 10/2019 la 0,272mg/l (chi s6 cho phép < 0,1mg/l)
[1; 3; 5].

- Nuéc séng nhiém chat sat (Fe): st ton tai trong nudc mat &
dang hop chat keo hiu co (Fe**). Qua cong tac khao sat, tu van
giam sat nha may nudc Quang Ngai (cong sudt 50.000m3/ngay,
dang thi cong xay dung), khai thac nudc séng Tra Khic, mau Iy thi
nghiém vao ngay 12/09/2020 thay rang ham lugng sat la 1,14mg/I
(chi s6 cho phép < 0,3mg/l).

- Nudc séng nhiém chat amoni (NH4*): qua qua trinh khao sat
va thu thap tai liéu thay rang tai séng Ré - Hai Phong, séng Héng bi
nhiém amoni vugt nguéng cho phép, cu thé nuéc séng Ré do vao
thang 10/2019 1a 4,6mg/I [1; 3; 5], séng Hong do thang 8/2021 la
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2,14mg/! (chi s6 cho phép < 0,3mg/l) (Nguén: nhém khdo sat JICA
Nhdt Ban thuc hién do tai séng Hong, doan qua xa Méc Bac - huyén
Duy Tién - Ha Nam).

1.2. Hién trang cong nghé xur ly nu'éc mat

a. So d6 céng nghé 1 (trén tinh - phdn dng co khi - Idng lamen -
locturda) - hinh 1 [4; 6]
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= = =
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= =] mang lui

I' X binicin ‘ 3

Hinh 1. So d6 day chuyén cong nghé xit Iy nudic mét véi bé Idng lamen, bé loc vét liéu
loc ndi tu rira

Diéu kién ap dung:

Nong do SS < 2500 mg/l;

P6 mau < 120 d0;

pH =6,5-8,5;

Van téc loc 5,0 m/h.

b. S0 d6 céng nghé 2 (loc tu riia 2 bdc - khéng ding héa chdt keo
tu) - hinh 2 [4; 6]
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Hinh 2. So d6 day chuyén cong nghé x Iy nudc mét 2 bac véi bé loc ty rita (khong
dung hda chat keo tu)

Diéu kién ap dung:

Néng d6 SS < 500 mg/l;

Do mau <120 do;

pH =6,5-8,5;

Van téc loc 0,5-2,0 m/h;

¢. S0 d6 c6ng nghé 3 (trdn tinh ezector - loc tu' ria 2 bdc, bédc 1 loc
tiép xuc) - hinh 3 [4; 6]
Ejector hit d_d
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Hinh 3. So d6 day chuyén cong nghé x Iy nudc mét 2 bac véi bé loc tu ria (b€ loc
tiép xic bac 1)

Diéu kién ap dung:

Nong do SS < 300 mg/l;

Van téc loc 5,0 m/h;

Do mau < 120 do;

pH = 6,5-8,5;

Van téc loc 5,0 m/h;

Do mau < 120 do;

pH =6,5-8,5;

d. So d6 c6ng nghé 4 (bé Idng ding c6 ngdn phén ting xody hinh
tru - loc tu'rira) - hinh 4 [4; 6]
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Hinh 4. So d6 day chuyén cong nghé xi Iy nudc mét 6 bé lang diing tiép xiic va bé
loc tu rfa.

Diéu kién ap dung:

Néng d6 SS < 1500 mg/l;

D6 mau < 120 d6;

pH=6,5-8,5;

Van téc loc 5,0 m/h;

Panh gia chung:

Vi so d6 cong nghé xt ly da néu tai (Hinh 1) va (Bang 1) thay rang
quy trinh cac budc xtr ly 1a hgp ly, chti yéu st dung phuong phap hoa
hoc (nhu keo tu - khir triing), két hop co - hoa hoc (lang - loc). Chat
lugng nudc sau xu ly thuong dat QCVN02/2009/BYT hodc QCVNO1-
1/2018/BYT. Cong nghé x{ ly hién tai cé mét s6 uu, nhugc diém sau:

- Uu diém:

+ Chét lugng nudc sau xu ly dat quy chuén hién hanh;

+ C6 thé hgp khéi cac bé: Trén - phan tng - 1dng;

+ Phu hgp v6i moi loai cédng suat xt ly (hinh 1) va quy mé via
va nhé (hinh 2 - 4).

- Nhugc diém:

+ Cum bé& trén - phan ng - 1ang chiém dién tich xay dung nhiéy;

+ SU dung Clo va dung dich nuéc Zaven khir trung gay ra cac
phan ting phu, anh huédng dén stic khde ngudi st dung vé lau dai;

+ Chi phi van hanh day chuyén c6ng nghé cao (nhu chi phi
dién nang chiém phan I6n);

+ Doi hoi ngudi van hanh phai c6 trinh d6 nhat dinh hodc cao,
khé phu hgp cho céc khu vuc néng thon.

+ Nang lugng dién van hanh cac tram x ly nam trong khoang
0,75 + 1KW/1 m? nudc sach can xt ly.

Tuy nhién cac so dé cong nghé dang st dung hién nay cha yéu
st dung cho cac ngudn nudc mat nhiém cac chat thong thusng
(nhu ham luong can lo Iing, d& mau, vi khuan), khé loai bd céc
chat dac biét da néu tai muc (1.1).

2.COSG LY LUAN BE XUAT GIAI PHAP XU LY CAC CHAT O
NHIEM DAC BIET

2.1.Co'sé phdp ly

Lién quan dén cha truong, dinh huéng cap nudc nong thon, cac
co quan ban hanh tur Chinh pht téi cac b, ban, nganh da ban hanh
cac quyét dinh, quy chuan, quy chudn lién quan. Cu thé nhu sau:

- Can ct quyét dinh s6 1929/QD-TTG cta Thu tudng Chinh phq,
ngay 20/11/2009 vé viéc phé duyét dinh hudng phat trién cdp nudc
dé thi va khu céng nghiép Viét Nam dén nam 2025 va tam nhin dén
nam 2050. Trong d6 néu rd quan diém “lng dung cac tién bod khoa
hoc va cédng nghé dé tiing budc hién dai hoa nganh cap nudc...” va
gidi phap dua ra, d6 la “nghién cliu va phat trién cong nghé, vat tu va
thiét bi linh vuc cap nuédc, uu tién nghién cru san xudat cac thiét bi st
dung nudc tiét kiém va tiét kiém nang lugng” [7];

- B& Xay dung ndm 2006 da ban hanh TCXDVN 33:2006 - Cap
nudc - Mang ludi dudng 8ng va cong trinh, Tiéu chuan thiét k& [1];

- BO Y té€ nam 2018 da ban hanh QCVN 01-1:2018/BYT - Quy
chuan ky thuat qudc gia vé chat lugng nudc sach st dung cho muc
dich sinh hoat [3];

- Bo Xay dung nam 2021 da ban hanh QCVN 01:2021 - Quy
chuén ky thuat quéc gia vé quy hoach xay dung [2].

Cac quyét dinh, tiéu chuan, quy chuén ctia Chinh phu va céc co
quan ban hanh da dap uing rat kip thoi xu hudng phat trién cda dé
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thi hoa, céng nghiép hoa, hién dai hoa dang dién & nudc ta. Gitp
cé&c cd quan, t6 chiic c& nhan cé can cu va céng cu dé quan ly va
phat trién cap nudc cho ngudi dan va cac nhu cau thiét yéu khac,
nang cao chat lugng séng clia ngudi dan d6 thi va nong thon, cac
khu cong nghiép, dich vy, du lich...v.v., bdo vé moi trudng, phat
trién kinh té&, xa héi theo hudng bén viing va thong minh.

2.2. Mét sé quy trinh xir Iy loai bé nhiing chdt ddc biét

XU ly loai bo cac chat dac biét thudng gén lién véi day chuyén
céng nghé xtr ly co ban (loai bo cac chat théng thudng). Thudng
céng trinh x{ ly cac chat dac biét dat tai dau day chuyén, hodc dat
cudi day chuyén xu ly co ban, tuy theo yéu cau mic do xur ly, théng
s6 chat lugng nudc dau vao day chuyén cong nghé.

Cong trinh dat dau day chuyén céng nghé xtr ly ca ban can dap
Ung mot s6 yéu cau sau:

- Can ¢6 cong trinh x ly so bd ham lugng cén Ig [imng, nhu st dung
cong trinh thu két hop xtt ly so bo theo [4], st dung hé so lang, vinh so
lang. Muc dich gidm tai cho céng trinh xtr ly chat dac biét.

- Loai bd moét s6 chat dac biét nhu kim loai My, Fe, NHs (nhu nha
may nudc Vinh Bdo, An Duong - Hai Phong; Moc Bac - Ha Nam,
Mudng Lat - Thanh Héa; Quang Ngai - tinh Quang Ngai).

Cong trinh dat cudi day chuyén cong nghé xir ly co ban can
dap Ung mét s6 yéu cau sau:

- Day chuyén co ban can loai bé cac chat 6 nhiém thong
thuong nhu d6 duc, d6 mau. Muc dich gidm tai cho céng trinh xt
ly chat dac biét.

- Loai bo mét s6 chat dac biét nhu kim loai nang As, Pb, Ni, Cr
(nhu nha may nudc Vsip - Hai Phong; Néng Son - Quang Nam).

3. DE XUAT DAY CHUYEN CONG NGHE XU LY CAC CHAT
PACBIET

3.1. Céng trinh ddt dau ddy chuyén céng nghé xir ly co ban

a. S0 dé céng nghé 1: st dung gian mua phun trén mdt ho so ldng
(hinh 5)[8-11]

e e e e e

Hinh 5. So d0 khdi day chuyén cong nghé x( Iy chat dac biét st dung gian mua

Thong s6 ki thuat gian mua:

Tai trong lam viéc 10m3/m2.h;

Sat keo hiiu co < 3mg/l;

pH=6,5-8,5;

Van téc phun mua 1,5 m/s;

b. So d6 céng nghé 2: str dung bé UBCF (Upward Bio Contact
Filtration - hinh 6 -) [8- 11]

Mudesing | Tiain Barea 1 Whsoldng | Trsin bo B LIBECF (5} Dy ey i
il i i3 gl 16 bk i}

Hinh 6. So d6 khi day chuyén cong nghé x( Iy chat dac biét st dung bé UBCF

Théng s6 ki thuat bé UBCF:

Vantécloc 0,5 -5 m/h;

Amoni dau vao < 3,5mg/|, ti 1& loai bd amoni qua bé dat 92%;

Mn dau vao < 0,2mg/l, ti 1& loai bé Mn qua bé dat 50%;

pH = 6,5-8,5;

Chiéu cao I&p than hoat tinh 1,5m, cudng d6 cap gid 161/s.m?

3.2. Céng trinh ddt cuéi ddy chuyén céng nghé xirly co ban

a. 50 dé céng nghé 1: str dung bé loc bac 2 véi vat liéu loc hdp phu
ODM-2F (hinh 7) [8-11]

\...:.I?” [ Tambam _.| :3:;._:.5::.‘..-.:'.. -, ::‘:::;:1.\;; h.:. L
Hinh 7. S0 d6 khdi day chuyén cong nghé x Iy chét dac biét st dung bé loc bac 2 véi
vét liéu loc hdp phu ODM-2F

Théng s6 ki thuat bé loc ODM - 2F:
Vantdcloc 2 -7 m/h;

Ehir irdag ()
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As dau vao < 0,3 mg/l, ti 1& loai bé As qua bé dat 98%;

pH = 6,5-8,5;

Chiéu cao I6p vat liéu ODM - 2F la 1,5 - 2m, dudng kinh tuong
duong vat liéu tt 0,8 - 1,2mm;

b. S0 d6 céng nghé 2: sir dung bé loc bac 2 véi vat liéu loc trao doi
ion Na* (hinh 8) [8-11]

K trimg (5

M wbng Tirgem b | Dy chiervde xir I8 b i Liska a0
il m " Weataaiy ’_’ dhi s Na® (4} "

Hinh 8. So d6 khdi day chuyén cong nghé xir Iy cht dc biét sir dung bé loc bac 2 véi
vét liéu loc trao d6i ion Na+

Théng s6 ki thuat bé loc vat liéu loc trao d6i ion Na*:

Van técloc 2 -7 m/h;

As dau vao < 0,2 mg/l, ti 1& loai bd As qua bé dat 95%;

pH = 6,5-8,5; Chiéu cao I&p vat liéu trao d6iion Na*la 1,5 - 2m,
dudng kinh tuong duong vat liéu tr 0,8 - 1,2mm;

Ban ludn vé cac gidi phap dé xuat: cac so d6 day chuyén
cébng nghé dé xuat loai bd cac chat 6 nhiém dac biét déu cé tinh
than thién v6i méi trudng, chat luong nudc sau xt ly dat quy
chuén cla BO Y té cdp cho nhu cau &n udng sinh hoat. So vdi
phuong phap truyén théng thudng st dung clo hoa so bd dé gay
phat sinh san phdm phu héa hoc, gay hai cho stic khée con ngudi
vé lau dai. Tuy nhién, khi ap dung céng nghé mdi can tinh toan
dén céc yéu t6 tac dong dén téng muc dau tu du an ban dau, gia
thanh san xuat moét m® nudc sach dé cap cho ngudi dan trong diéu
kién kinh té€ dia phuong cho phép, trinh d6 can bo van hanh, kha
nang ung dung tu dong héa day chuyén céng nghé xur ly.

4, KET LUAN

T6c d6 phat trién d6 thi hda, cdng nghiép hoéa cla nudc ta
dang dién ra nhanh chéng, ngoai dat dugc nhitng mat tich cuc
phét trién kinh t&, xa hoi clia dat nudc, tir 6 cling phat sinh van dé
xa& nudc thai sinh hoat va cong nghiép chua qua x& ly hoac xutr ly
chua dat muic do cho phép xa ra moéi trudng, gay 6 nhiém nguén
nudc mat cng nhu nudc ngam. Day chuyén cong nghé x{ ly hién
tai chua dap Ung va bat kip vdi téc dé thay déi thanh phan, tinh
chat ctia ngudn nudc cung cap. Vi vay can cé cd ché giam sat, du
bao su thay déi trit lugng, chat lugng clia nguén nudc, tir d6 cac
tinh can dinh huéng phat trién nganh nuéc, du trit nguén vén, dé
xuat céng nghé xu ly thich hgp, trong d6 c6 tinh dén kich ban thay
déi thanh phan, tinh chat nguén nudc theo hudng bat Igi.
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Chiém dung van hoa trong kién truc
cong dong cac dan téc thiéu sé khu vuc

Tay Nguyén Viet Nam

Community's architecture of ethnic minorities in the Central Highlands Vietnam and the

issues of cultural appropriations

> TS.KTS VU THI HONG HANH, NGUYEN THI NGUYET DUONG

Trudng Dai hoc Kién tric TP.HCM

TGM TAT

Ban séc vin hoa cac dan toc thiéu sd tai khu vic Tay Nguyén Vigt
Nam va cing da dang va dac séc, thé hien & nhigu phureng dign
trong dd ca kién tric cong ddng nhu Nha Rang, nha Dai, va cac the
i cdng trinh sinh hoat vén hda tin nguéng va doi sing khac. Mat
st biéu hién dac séc nay da va dang duge khai thac ring réi trong
thiet k& xay dyng nhiéu thé loai kién tric tai khdp ca nudc, dac
biét tai cac da thi khu vuc Tay Nguyén. Thue trang 'chigm dung vén
haa' ngay cang tré nén phd bién, dai khi lam &nh huéng tiéu cuc,
sai lech hodc lu mir cac gia trj van hda cdt 1ai chinh thang. Nghién
ciru ndy tang hop cac gid tri van haa duge bigu hign trong mat sd
cing trinh kign tric cong ddng tieu bigu tai Tay Nguyen, tir da,
danh gia mic da sai lech cia cac gia tri nay trong kign tric mat
cing trinh van hda duge xay dung gén déy tai khu vuc Tay Nguyén.
Trén co st nhan dinh cac mat tiéu cuc va tich cuc cia hanh vi
chiém dung nay, nghién ciru ban luan mat sd huang ing xir phi
hop trong thigt k& va xay dung cang trinh van hda nai chung va
kign tric cang ddng ndi rieng tai khu vuc Tay Nguyén va ving lan
can.

Tir khaa: Chiém dung van haa; kign tric cong ddng; dan tdc thigu
sti; Tay Nguyen Viet Nam.

ABSTRACT

The cultural identities of ethnic minorities in the Central Highlands
of Vietnam are extremely diverse and unique, reflected in many
aspects including in community architecture such as Rong House,
Dai House, and other cultural building typologies. Some of this
unique expression has been widely exploited in the design and
construction of many architectures throughout the country,
especially in urban areas of the Central Highlands.

This increasingly common ‘cultural appropriation’ sometimes
negatively affects, distorts, or overshadows the mainstream and
core cultural values. The study synthesizes cultural values
expressed in some typical community architecture in the Central
Highlands, thereby assessing the degree of error of these values'
interpretation in the architecture of recently built cultural
buildings in the Central Highlands region. Based on identifying the
negative and positive aspects of this appropriation, the study
discusses some appropriate behaviors in the design and
construction of cultural architecture in general and community
architecture in the Central Highlands and surrounding areas.

Key word: Cultural appropriation (CA); community architecture;
ethnic minority; Central Highland Vietnam.

1 DATVANDE

Da sdc toc la mot trong nhiing yéu t6 tao nén sy da dang trong
ban sic van hoa Viét Nam va cac cong déng dan toc thiéu sé Viét
Nam néi riéng. Hién nay, cac hoat dong khai thac van hod cac dan
téc nham muc dich phét trién kinh té€, xa hdi ngay cang da dang va
phd bién. Khi van hoéa cta cac dan toc thiéu s6 dugc lan tdéa rong
rai dén dai ching théng qua géc dd cla ca nhan hay tap thé
khéng thudc nén van hoa dugce khai thac thi nhiing nhan dinh vé
nén van hoa dé c6 nguy co dugc gan mac mot cach sai léch, tao ra
nhiing khéc biét so vai van héa géc do dua trén goc nhin va hiéu
biét ca nhan ti ngoai cdng déng. Két qua trg thanh chiém dung

van hoéa (CDVH). Trong kién tric, CDVH thudng xuat hién & cac khu
VUC ¢6 cac nén van hda thiéu sé, chi yéu gitta ngudi Kinh va cac
déng bao thiéu sé tai cac vung cao [1]. CDVH tao ra nguy cg tén
hai dén van hoa cdng déng, lam lu m& quyén s& hiu van hoda cua
déng bao. Cung vaéi su phat trién kinh té va d6 thi, hinh anh nhing
can nha san, Nha Dai, Nha Rong va tham chi buén lang nay da dan
trg thanh cac kién tric hién dai, thich nghi véi su phat trién va nhu
cau cha xa hoi, hién dién phd bién tai cac dé thi khu vuc Tay
Nguyén. Nghién ctu dua trén lya chon 5 cdng trinh vdn héa trong
khu vuc D3k Lak d€ lam rd hon cac yéu t6 tao nén CDVH trong kién
trdc cong dong tai day.
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2 TONG QUAN VE CDVH TRONG KIEN TRUC

Theo UNESCO: “Van héa la t6ng thé séng dong cac hoat dong
sang tao clia con ngudi da dién ra trong qua kha ciing nhu dang dién
ra trong hién tai. Qua hang thé ky, cac hoat dong sang tao day da cau
thanh hé théng gia tri, truyén théng, thi hiéu, thdm my va I6i séng ma
dua trén d6, dan toc khang dinh ban sic riéng ctia minh” [2].

Biéu hién van héa trong kién tric gém cac yéu té: con ngudi, tu
nhién va xa hoi, thong qua cac hoat dong sdng tao va tuong tac xa hoi,
ban sdc van héa dan dugc hinh thanh [6]. Trudc su thay d6i clia xa hoi
va giao thoa van hoa gilia cac viing van hoa, CDVH dang tac déng dén
gin gitr ban sac van hoa clia cac vung van hoa yéu thé hon.

MGai trudmg song
Dia ly

Kinh nghiém xdy dyng )
cua ca nhén, “cha truyén con noi”

San xuat

f N - 1 1Eis
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So'd6 1: So dd khéi quat biéu hién viin hoa trong kién tric
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Céc déic trung nay gop phén gin
giir ban sac van hoa dan toc

S0 d6 2: Sad6 phan dnh cdcnhdm yéu to dac trung van hoa dan toc

CDVH (Cultural appropriation) hay ‘vay mugn van héa’ ¢ nguén
gébc tl cac nghién ctiu hau thudc dia (post-colonialism) trong giai doan
nhiing ndm 1970-1980 vé&i muc dich phé phan cac hanh vi thuc dan
hoa [8], khi phia chi€m uu thé hon (phia xam lugc) sir dung khéng chi
tai nguyén thién nhién, cla cai, vat chat ma con ldy ca cac tai san van
héa clia nhém yéu thé dé phuc vu cho muc dich riéng [9]. Trong linh
vuc kién tric, CDVH xay ra khi xay dung cac cong trinh st dung céc
yéu t6 van hda ma khéng co sy chap thuan hodc trai nghiém sau sac
cudc séng tai cong dong ban dia, dan dén viéc mot s6 cdng trinh
khéng dugc stt dung, bi bd hoang hodc xuéng cap, khéng con la niém
tu hao hay biéu tugng cho cong déng. Hau qua con gay ra nham lan
vé van hoa gilia cac dan toc thiéu s6, xam pham quyén Igi va cha
quyén van hoa ctia dong bao.

Sau mét thdi gian theo cac xu hudng kién trdc trén thé gidi, tai Viét
Nam kién tric mang ban sic van hoa dia phuong dang ngay cang
dugc chu trong, dac biét thé loai cong trinh van héa. Tai nhimng ving
ma biéu hién van héa cang dic séc trong kién trac truyén théng, thi
hién tugng CDVH cang phé bién hon. Trong khi mét hinh thiic va biéu
hién vat chat dugc chuyén tai kha thanh cong & mot s6 thiét ké kién
trdc hién dai va duong dai, cac yéu t6 mang nghia va phi vat chat cta
dac trung van hoa lai thudng xuyén bj sai léch hoac khién cuéng gén
ghép.

2.1 Téng quan vé CDVH trong kién tric cdng dong cac dan toc
thiéu sé tai Tay Nguyén

Dak Lak nam & trung tdm vung Tay Nguyén. Su phat trién vé kinh
t& va xa héi khién cho van héa cac dan téc déng bao tai khu vuc cé su
chuyén bién rd rét. Bai bao nghién cuu tap trung vao khu vuc Dk Lik
dé c6 cdi nhin bao quat vé CDVH trong kién truc cong déng cac dan
toc thiéu s6 tai Tay Nguyén.
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Kién tric truyén thdng cac dan toc thiéu sé tur hinh thic, cong
nang dén y nghia déu gan lién véi ngoi lang. Tach biét mot trong cac
thanh phan hoéc lam sai léch di ma khong cé su danh gia va xem xét
sé lam anh hudng dén van héa clia cdng dong ban dia. Cong trinh
ki€n trac truyén théng clia cong dong gém: Nha Rong, Nha Dai va Nha
Mé. Mbi cong trinh déu ¢6 vai tro, chiic nang va y nghia quan trong
d6i véi cong déng mébi nhom dan tdc thiéu sé. Nhiing céng trinh nay
dugc méi budn lang chu trong xay dung nham gui gdm niém tin, gia
tri tinh than va truyén tai van héa clia dan toc, cdng dong.

Nha Réng la linh hén cia budn lang dan toc nhu Gia Rai, Ba Na... &
phia bac Tay Nguyén. Theo quan niém clia ddng bao, mdi ca nhan déu
gén vGi cong dong. Chinh vi vay, can c6 mot noi dé€ ca cong dong
cung nhau gan két va sinh hoat, trong d6 Nha Réng thé hién dam nét
van hoéa clia nguai lang.

G mét goc dd khac, khi ma Nha Réng gén lién véi cac dan toc theo
ché& d6 phu hé, nam gidi la nhiing ngudi quan trong trong lang (& mét
s6 budn theo ché dé phu hé, chi c6 nam gidi dugc ngu lai & Nha Réng),
thi Nha Dai lai I3 biéu tugng dam nét nhat clia cac dan tdc theo ché do
mau hé. V&i Nha Dai, “ba chl nha” la ngudi quyét dinh cac viéc quan
trong. Nha Dai vira la nai sinh hoat chung ctia cong dong, lai vira la noi
sinh hoat ctia cac gia dinh nho.

Kién tric Nha M8 1a m6 phong hoan toan hinh dang ngdi nha
clia déng bao véi kich thudc nhé. Ngoai ra, véi ngudi Edé va Gia Rai thi
Nha Mé la hinh dang ng6i nha san dai, tuy nhién kich thudc nho hon.

Nha Mé cd nguoi Gia Rai (Ngudn: Bdo Gia Rai dién tt)

Hinh 1. Kién tric mt s6 kién triic cong dong tiéu biéu clia cc dan toc Tay nguyén

2.2 Thuc trang céng trinh cong déng cac dan téc thiéu sé tai
Pik Lik

Su thay d6i trong hinh thai kién tric cac cong trinh cdng déng tai
Dak Lak do cac yéu t6 ndi sinh va ngoai sinh tac dong t6i van hoa. Noi
sinh & mat ban chat cla van héa: su chon loc clia con ngudi va biéu
hién ra cac yéu t6 van hoa. Ngoai sinh la tinh hinh kinh t&, xa hdi... tdc
déng. Qua thdi gian, tir dnh hudng clia chién tranh dén nhiing thay
déi ctia kinh t&, xa hoi, su anh hudng ctia hoi nhap va toan cau héa da
tao ra nhiing céng trinh van héa cdng déng khong con gén vdi van

hoéa ctia déng bao. -
T PRI

{3} {6} { 5 e

S dd 3: S0 dd thé hién mot s6 bién déi hinh thai cac cong trinh cdng ddng tai Tay Nguyén.

Theo UBND tinh D3k Lak, dén hién tai tinh c6 hon 1.700 thon,
buén c6 nha van hda cdng déng. T ndm 2019 dén thang 10/2022,
toan tinh ¢ 1.723/1.917 thon, buén c6 Nha van héa cdng dong, hoi
truong dat 89,88%. S6 lugng nha van hoa cong dong dam bao trang
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thiét bi t6i thi€u la 1.007 nha, chiém 58,44%. Trong d6, c6 967 nha hoat
déng muc trung binh, 31 nha khéng hoat déng. Hau nhu moi thén,
buén déu c6 nha cong dong, cac cdng trinh da s6 dugc xay dung theo
ki€n trac hién dai va cé hinh thiic giéng nhau, vi tri xay dung theo vi tri
dugc quy hoach [3]. Su thay d6i trong kién triic va van héa ctia déng
bao phan nao dan dén thuc trang nay. Cac cong trinh véi 16i kién trac
xa la vai kién trdc truyén théng, khdng chuyén tai gid tri tinh than hay
van hoéa clia cong déng.

3. CAC YEU TO ANH HUGNG DEN CDVH TRONG KIEN TRUC
CONG DONG CAC DAN TOC THIEU SO TAI TAY NGUYEN

Trong qua trinh hinh thanh, sy mang nghia tao nén tinh truyén
théng cho cong trinh. Biéu tugng la “phan c6 nghia” trong cong trinh,
biéu thi théng qua cac gia tri tinh than. “Biéu tugng c6 vi tri then chét
trong qua trinh “ma hoa” (codify) va gidi ma decode)”. Trong kién truc,
cac chi tiét, thanh phan kién trac la “phan mang nghia”, va thdng qua
cac biéu tugng hinh thanh “phan c6 nghia”. Céng trinh véi cac biéu
tugng van hoa biéu thi théng qua cac gidi phap khdng gian kién tric [4]1.

e Yéutd bdi canh

Yéu t6 boi canh chiém vi thé khong nho trong viéc xéac dinh ban
sac dan téc. Nghién ctiu trong bai stt dung béi canh la hoan canh, tinh
hudng thuc t€ c6 tac dong tGi con ngudi va la nguyén nhan dé xay ra
van dé trong mot tinh huéng cu thé. B8i canh van hda gém tinh hinh
lich st, van hoa, xa hoi, dia ly, phong tuc va thé ché chinh tri. Cac
nghién cliu va tim hiéu vé bdi canh tU cac thanh phan: noi chén,
khéng gian, thdi gian cda doi tuong lam ré dugc méi quan hé gilra doi
tugng va hoan canh cu thé.
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S0 d6 4: Sad6 boi canh lich st Tay Nguyén qua cac giai doan (Ngudn: nhém tac gia)

Trong su6t tién trinh lich st, véi vi thé trén ving nui cao va chua
duogc khai ph3, van hda, phong tuc va xa hoi tao nén nét dac trung cla
da s6 ban, lang tai Tay Nguyén chinh a tinh cdng déng, dugc té chat
ché va theo nhiéu nguyén tac khac nhau. Sau nay, khi thuc dan bat
dau khai pha (1905-1945), xa héi, van hda, con ngudi bat dau bi tac
déng va thay déi. Mac du bj tdc déng bdi chinh sach déng hoéa cla
thuc dan va dé€ quéc, nhung vai tinh than dan toc, van hoéa trong trong
giai doan nay c6 su hén dung va tiép bién. Kién tric két hop gitia kiéu
kién truc Phuong Bong va Phuong Tay, kién trdc van gilt nguyén dugc
ban sic van héa nhung khéng ngling d6i mdéi dé thich nghi véi tinh
hinh dat nuéc va thai dai.

e Yéutd Phap ly lién quan dén cong tac bao ton cac gia tri van
héa truyén théng cta dong bao

Quyét dinh 2558/QD-BVHTTDL nam 2022 cia BO VHTTDL xay
dung cau lac bd sinh hoat van héa tai thén déng bao dan toc; Luat s6
28/2001/QH10 cla Qudc hoi: Di san van hoa; Nghi dinh s6
98/2010/ND-CP ngay 21/ 9/ 2010 ctia Chinh phti quy dinh chi tiét thi
hanh moét s diéu cta Luat Di san van hda va Luat stia déi, b6 sung
mot s6 diéu chia Luat Di san van hoa...

Trong quy ché quan ly kién tric dé thi, tai khoan 3 Diéu 12 Nghi
dinh 85/2020/ND-CP (C6 hiéu lyc tir 07/ 9/ 2020) thi xac dinh yéu cau
vé ban sic van hoa dan toc trong kién trdc gom:

- Cac yéu t6 dac thu vé diéu kién ty nhién, kinh t€, van hoa, phong
tuc tap quan tai dia phuong lién quan dén ban sac trong kién tric.

- Céc hinh thai kién truc dac trung; ky thuat xdy dung va st dung
vat liéu truyén thong clia dia phuong.

- Lua chon phuong an, dinh hudng kién tric ddm bao ban sac van
hoa dan tdc trong xay dung mdi, cai tao cong trinh kién tric.

Nhing nghi dinh va cht truong clia Chinh pht c¢é anh hudng
dén xu hudng thiét ké cac cdng trinh danh cho cdng déng cac dan
toc thiéu s6. Tuy nhién, trén thuc té, viéc 4p dung gap phai khéng
it thach thuc.

4, COSGDANH GIAMUC DO CDVH

4.1C0 s& xac dinh cic yéu té cau thanh kién tric cdng déng
cac dan toc thiéu sé

Cong trinh kién truc truyén théng gan véi van hoa cla céng
déng tai khu vuc, v6i déng bao, mbi cdng trinh cong déng la biéu
tuong clia budn lang. Cac yéu té trong cong trinh biéu thi y nghia
va gid tri van hoa.

Phuong phap phan tich hinh thai hoc téng hop va phan tich mét
nhom cac déi tugng kién tric can nghién ctu thong qua cac tiéu chi
danh gia vé hinh thai dé hiéu ro vé su hinh thanh va cac déc diém cta
chuing trong giai doan nhat dinh [5].

Dua vao phuong phap hinh thai hoc phan tich cac thanh phan clia
cdng trinh: vi tri; quy mé; hinh thiic mat dimg; khung két cau; ky thuat
xay dung; vat liéu; chi tiét trang tri; khong gian sinh hoat, b6 n6c cling
vGi cdng ndng va y nghia gan vdéi cac thanh phan nay.

4.2 Co s& xac dinh cac gia tri van héa trong kién tric truyén
théng

Van d@é khai thac van héa truyén théng trong kién trdc nha 4 tai
cac d6 thi Viét Nam, luan an Tién si cta TS.KTS Nguyén Song Hoang
Nguyén da téng hgp hé gia tri van hoa trong kién tric truyén théng
Viét Nam, cac nguyén tac chon loc gia tri van héa trong kién tric nha &
truyén théng, biéu hién gia tri van hoa kién tric qua yéu t6 hinh thiic
va céng nang [5] nghién cliu danh gia cac biéu hién van hoa truyén
théng trong kién tric qua: tinh dung hoa vaéi tu nhién; tinh chan thuc;
tinh linh hoat/ da ning; tinh cong déng; tinh tu hity; tinh biéu hinh;
tinh dan gian; tinh sinh lgi; tinh hiéu khach.

4.3 Co s& danh gia muic dd CDVH trong kién triic cong dong
cac dan téc thiéu sé tai Tay Nguyén

o Nghién ciu thuc hién cac buéc nghién ciu:

- T6ng hgp céac biéu hién van héa trong cac loai hinh kién tric
truyén théng Tay Nguyén.

- Phan tich biéu hién céng trinh can danh gia dé so sanh tuong
quan tir d6 danh gia muc do sai léch. Sai léch cang nhiéu, muc d6
chiém dung cang biéu hién sutiéu cuc.

- D€ danh gid muc d6 tiéu cuc cta chiém dung van hda, nhém
nghién ctu dua trén so d6 dang truc toa do. Truc sai léch van héa
tuong (g véi s6 luong cac thanh phan cta cong trinh di kém cong
nang va y nghia cia cdng déng. Truc Igi ich nén van héa dugc chuyén
tdi tuong Uing céc gid trj van hoa.

e Két qua nghién ciu

- Tu s6 lugng tuang tac gila cac biéu hién kién tric & Nha
R6ng, nha Dai, nha M6 va cac gia tri van héa truyén théng da chon
dé danh gia duoc két qua & cot ngang va cot doc, theo d6 sé lugng
tuong tac tUr cao dén thdp theo thang diém tu 1-10 thé hién 04
muc d6 bao gém: Rat quan trong (>7); Quan trong (5 - 6); It quan
trong (3-4); Khong quan trong (<3), Nghién ctu loai bo dugc cac
gia tri khéng quan trong va chon ra dugc 5 gia tri va 7 thanh phan
theo thi tu rat quan trong dén it quan trong (Xem bang 1, riéng
nha mo 1a loai céng trinh ddc thu vé tdm linh va tin nguéng nén sé
dugc danh gia & cac nghién ctiu sau).
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Bing 1: Bing ddnh gid biéu hi¢n viin hoa kifn tric kién tric cing ddng cic din téc thiéu sb tai Tiy Nguyén
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- Bang 2, tdng hagp c6 chon loc cac biéu hién van héa truyén théng
trong kién tric cong déng cac dan toc thiéu sé tai Tay Nguyén thong
qua cac két qua s6 lugng tuong tac va téng sé tuong tac clia cac gia tri
van hoa va thanh phan van hoa danh gia trong céng trinh cdng dong
truyén thong.

Bimg 2: Bimg dimh gid biéu kign viin bis truyés ihing treng kidn iric cfng déng cic din the thide b tpi Tiy Ngoyén
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Nghién cttu danh gia CDVH trong kién trdic mét cong trinh vai kién
trlic truyén théng cac dan toc thiéu s6 tai Tay Nguyén, xem xét cac yéu té:

- Cong trinh dung dé danh gia la thé loai cong trinh danh cho
céng déng: cong trinh van hoa.

- Lap bang danh gia bi€u hién van hoa truyén théng cac dan toc
thi€u s6 tai Tay Nguyén trong cong trinh can danh gia vdi cac thanh
phan va gia tri tuong tu bang 2

- T két qua s6 lugng tuong tac & bang 2 va & cdng trinh can danh
gia, danh gia muic d6 chiém dung dua theo mé hinh thap. Két qua co
cac muic d6 nhu sau:

Thap so sanh biéu hién vin hoa truyén thong

Tdng s8 luong wong tie—— 29 29 Tdng s IUgng tuong tac
Tinh linh hoat
Tinh dung hoa v0i tu nhién

Trong kién tric céng dong cac dan toc Trong déi twong so sénh
thiéu s6 tai Tay Nguyén
Hinh 2. Thap so sanh biéu hién vin héa truyén théng cac dan toc thiéu so tai Tay Nguyén

(Nguén: nhém tac gid)
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- CDVH tich cuc (hay con goi la tiép bién van héa): cong trinh c6
téng s6 lugng tuong tac tir 19-29: Cong trinh chuyén tai nhiéu gia tri
van hoa truyén théng trong kién tric cong déng cac dan toc thiéu sé.

- CDVH mang tinh dung hoa (CDVH nhung & muic d6 hap ly): Cong
trinh ¢4 téng s6 lugng tuong tac ti 9-18: Cong trinh chuyén tai gia tri
van héa truyén théng trong kién triic cdng déng cac dan toc thiéu sé.

- CDVH mang tinh tiéu cuc: Cong trinh ¢6 téng s6 lugng tuong tac
tr 4-8: Cong trinh chuyén tai it gia tri van héa truyén théng trong kién
tric cdng déng cac dan toc thidu s6.

- CDVH rét tiéu cuc: Cong trinh ¢6 t8ng sé lugng tuong tac tur 1-3:
Cong trinh gan nhu khéng chuyén tai gia tri van héa truyén théng
trong kién tric cdng déng cac dan toc thiéu s6.

DE& danh gia muc d6 tiéu cuc cia CDVH, nghién cliu dua trén sy sai
léch van hoa va Igi ich cho nén van héa dugc chuyén tai, tusng Ung
véi 7 thanh phan biéu hién va 5 gia tri da chon dé danh gia & trén.

v
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Hinh 3. Hé truc danh gia miic d6 CDVH (Ngudn: nhom téc gia)

5. CDVH CAC DAN TOC THIEU SO TRONG KIEN TRUC CONG
DPONG TAIDAK LAK

Tai cac nudc phuang Tay, CDVH xac dinh gilra hai d6i tugng van
hoa thudc hai quéc gia khac nhau thi tai nuéc ta, CDVH thudng xay ra
gilta ngudi Kinh va cac dan toc thiéu sé.

Dua vao phuong phap danh gia CDVH trong kién triic cong dong
céac dan toc thiéu sé tai Ty Nguyén, nhdm nghién cliu ép dung vao 5
mau cong trinh tai dia ban tinh Bak Lak. Qua sy danh gia va xép loai
muic d6, cac cong trinh dua ra cac két qua tuong Ung véi cac muc dé
chiém dung khac nhau, ti mdic 1, 2, 5 va 8 (Hinh 4a), thé hién da dang
cac mat tich cuc va tiéu cyc trong hanh vi CDVH.

y
.
Tiéu curc Dung hoa Tich ctre
7
6 L
5
4 B
Mire
Mirc dg 5
462 @
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5 |
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1 E|1
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81
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Hinh 4. So d6 thé hién mdc dd CDVH trong kién triic 5 cong trinh hién nay vdi kién tric cong
dding céc dan toc thiéu so tai Tay Nguyén (Ngudn: nhom tac gia)
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Hinh 5. Biéu hién van héa trong kién tric cong dong céc dan toc thiéu s6 tai Tay Nguyén ndi chung va trong 5 cng trinh vén hoa tiéu biéu (Ngudn: nhém téc gid)

Trong do:

(A) Cong trinh Bao tang Dak Lak

Theo béang danh gia, cong trinh dat muc chiém dung 8 trén so do
danh gia muic d6 chiém dung. Qua phan tich cac thanh phan: vi tri;
quy mé; vat liéu; hinh thiic mat ding; khéng gian sinh hoat; chi tiét
trang tri; bd ndc, c6 t8ng codng 19 tuang tac vai 5 gid tri van hoa: tinh
cdng dong, tinh dan gian, tinh linh hoat/da nang, tinh dung hoa véi tu
nhién, tinh biéu hinh. Qua danh gia clia nhém nghién ctu cho thay,
cac gia tri van hoa dugc chuyén tai qua cac dudng nét va biéu tugng
mé phoéng kién trdc truyén théng, mac du cong trinh cling 1a biéu
tugng cho van hoa dia phuong nhung hinh anh nha Réng, nha Dai chi
thé hién & hinh khéi, con bén trong bé tri céng nang nhu b3o tang,
khéng con la nai sinh hoat van héa ctia cdng dong. Tuy nhién, véi cac
gia tri ma cong trinh mang lai cho céng déng, cdng trinh khdong CDVH
kién tric truyén théng ma con thé hién su tiép bién van hoa, chuyén
tai cac gia tri va gop phan béo ton van héa ban dia.

(B) Cong trinh Bao tang thé gidi Ca phé

Coéng trinh CDVH miic do it (muic d6 5). Qua cac phan tich trong
bang danh gia, cdng trinh c6 12 tuong tac gitta cac thanh phan vaéi cac
gia tri van hoa. Tinh dan gian va tinh dung hoa véi tu nhién khong
biéu hién qua cac thanh phan van héa. Khéng gian chiic nang bé cuc
ké chuyén theo muc dich clia chd dau tu. Hinh khéi dugc thiét ké
“cach diéu” tir kién tric truyén théng nha Dai clia déng bao dan toc E
Dé. Vi cac biéu hién trén, cong trinh can bang gitta CDVH va chuyén
tai van hoa, goi ma vé dan toc dong dao nhat tai dia phuong.

(C) Trung tam 1& hdi huyén Buén Pén

Coéng trinh thé hién sy CDVH van héa tiéu cuc (muc do 2), la hanh
vi chiém dung gay anh hudng dén ban séc van hoa khu vuc. Quy moé
va hinh thtic kién tridc khac la, thi€u sy trau chuét, so véi bao tang Bak
L3k va béo tang thé gidi ca phé vdi cac biéu tugng van héa trong cac
thanh phan kién trdc, Trung tam 1& hoi huyén Budn Bon véi cong nang
1a nai thuc hién céac 18 hoi cho ngusi dan nhung két hgp nhiéu biéu
tugng van hoa clia déng bao cac dan téc vao chung mét cong trinh.
Céng trinh tao sy hoa tron va nham lan gita van héa truyén théng clia
doéng bao Tay Nguyén va van hoa hién dai.

(D) Nha sinh hoat cdng dong huyén Buén Pén

Trong khi trung tam van hoéa huyén Buén Don véi khong gian
thoang réng dé thuc hién cac hoat dong cong dong clia ddng bao, thi
Nha sinh hoat cong dong huyén Buén Dén véi quy mé nhé. Cong
trinh st dung cac vat liéu hién dai nhu tudng gach, mai ngoi, kién tric
dang nha san nho, ngéi nha cdng déng nho bé gan nhu khong mang
lai gia tri cdng dong cho cdng déng. Cong trinh gan nhu khdéng co su
tuong tac gifa cac thanh phan kién tric va cac gia tri van hoa.

(E) Nha van héa cong dong buén Pék A

Giéng nhu Nha van héa huyén Budn Dén, Nha van hoa cong déng
budn P8k A gan nhu khéng biéu hién gia tri vian héa truyén théng clia
cdng dong. Qua danh gia cong trinh dugc xép & muc dé 1, muc do
tiéu cyc nhat cta chiém dung van héa. Céng trinh khéng mang dén

gia tri van hoa nao cho cdng déng, hon nita con bi bé hoang do kién
tric khac la, chat lugng céng trinh kém, khong dap tng dugc nhu cau
cta st dung clia déng bao.

KET LUAN

Theo PGS.TS Nguyén Khac Tung: néi dén kién truc Viét Nam thi
phai hiéu d6 la kién tric cla tat ca cac dan toc trén dat nudc nay chir
khong thé chi la kién tric clia ngudi Viét - dan toc Viét dugc. Bdo ton
va phat huy cac gia tri van héa cda tiing dan tdc trong kién tric la van
dé can dugc quan tam. CDVH trong kién truc cong dong dang dan anh
huéng t6i cong déng ngusi dan ban dia, lam lu ma& van héa ctia méi
dan tdc. Vi su md rong, lan tda cla tinh trang nay trong céc céng
trinh cong doéng danh cho déng bao, su chdp nhan cda chinh dong
bao khi van héa bi sit dung cling nhu chuyén tai y nghia khéng con
giéng véi y nghia ban dau, su khai thac van hoa khong kiém soat tao ra
nhiing két hgp la 1dm, CDVH mang tinh chét tiéu cuc sé cang phé.
Trudc thuc t€ nay, ngudi thiét k€ kién trdc can can trong va co su
nghién ctu trai nghiém, y kién, stic lyc va kinh nghiém ctia déng bao
khi khai thac van héa dé tranh chiém dung van héa trong kién truc.

Su két hgp nhiéu yéu t6 van héa trén mét cong trinh kién trdc khién
cac gia tri van hda can chuyén tai dé bi sai lech. Khi st dung cac biéu hién
van héa hién van héa trong kién tric truyén théng clia cac dan toc thiéu
56, kién tric su can ¢ su nghién cdiu va am hiéu vé cong déng sau sc. Bai
bao dé xuat phuang phap danh gia muic d6 CDVH trong kién trdc cong
déng gop phan xac dinh muic dd CDVH, lam tién dé cho cac nghién ciu
sau vé van dé khai thac van héa trong kién tric va han ché CDVH tiéu cuc.
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TGM TAT

Tai Viet Nam, sau khi D& an ap dung mé hinh théng tin céng trinh
(Building information modelling - BIM) duge Thi trdng Chinh phi
phé duyét tai Quyét dinh s 2000/2016/0D-TTg véi muc dich nang
can ning suft va higu qua dau tu xay dung ciing nhu 1§ trinh &p
dung ma hinh théng tin céng trinh chinh thirc dugc phe duyét tai
(uyét dinh s 238/2023/0B-TTg thi yéu céu ap dung BIM cang trir
nén cép thigt ddi vai nganh Xay dung. Khi ap dung BIM, tat ca cac
bén lién quan cang tham gia [am viéc tai mai truang dir ligu chung
(Comman data environment - COE) nham tang cuing kha néng quéan
|y va hop tac trao ddi thang tin higu qua. Bing phueng phap nghién
ciru Iy thuygt, bai bao da ligt ke va ma ta ndi dung cia mai trudng
dit ligu chung theo b tigu chuén qudc t& IS0 19650 va mat sd tiéu
chuén khac ca lien quan. Vai sy ting hop nay, céc chi thé tham gia
nganh Xay dung tai Viet Nam ca thé bd sung them kién thic vé mai
truerng dir ligu chung va van dung mat céach phu hpp dam bao higu
qué trong cong cufc sd haa nganh Xay dung.

Tir khda: Mai truang dif ligu chung; tigu chudn qudc t& 150 196a0;
ma hinh théng tin céng trinh.

ABSTRACT

In Vietnam, particularly subsequent to the adoption of Building
Information Modelling (BIM), as approved by the Prime Minister in
Decision No. 2000/2016/00-TTg, aimed at enhancing productivity and
efficiency in construction investment, as well as the formal adoption
roadmap of BIM, as approved in Decision No. 238/2023/0D-1Tg, the
requirement to apply BIM has become increasingly imperative for the
construction industry. When employing BIM, all stakeholders involved
collaborate within @ common data environment (CDE), which, in turn,
enhances managerial capabilities and streamlines the exchange of
information. Through theoretical research methods, this article
outlines and describes the content of CDE in accordance with
international standards such as IS0 19650 and relevant standards.
With this synthesis, stakeholders in the Vietnamese construction
sector can augment their knowledge of CDE and apply it appropriately
to ensure effectiveness in the digitalization of the construction
industry.

Keywwords: Common data environment; IS0 19650; building
information modelling.

1.MG PAU

Trong su6t vong d&i mét cong trinh xay dung, mét lugng I6n théng
tin dugc tao ra tir giai doan lén y tudng dén khi hoan thién. Do d6, dé co
thé& quan ly lugng théng tin nay mét cach hiéu qua tranh bat d6i ximg
théng tin, han ché trong t6 chiic s3p xép va luu trit hé so phuc vu cho
van hanh, hiéu suat st dung céng trinh kém, tham chi la kién tung thi
méi trudng dir liéu chung la mot gidi phap hiru hiéu. Moéi truang dir liéu
chung c6 thé gitp han ché nhiing thach thiic ké trén, cai thién su hop
tac gilta cac bén lién quan tham gia ctia du an, han ché t6i da nhiing sai
1am, nhiing cham tré tn kém khoéng dang c6 bai suthéng nhat va minh
bach trong toan bd nhém dy an.

2. MOI TRUONG DU LIEU CHUNG

Méi trudng di liéu chung: la nguén théng tin da thda thuan cho
bat ky mot du an hodc cdng trinh xay dung cu thé nao d6 nham dé
thu thap, quan ly va phé bién cac géi théng tin (Information
container - IC) théng qua mét tién trinh quan ly [3].
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Giai phap CDE c6 thé Ia phan mém hodc cling c6 thé la mét dang
c6ng cu khéc. Néu théng tin dugc trao d6i bang mét gidi phap phi
ky thuat s6 (vi du nhu dich vu buu chinh) va/hodc dugc luu tri trong
t dung ban ciing c6 t8 chic (chang han véi mét du an nhay cam
khi cac phuong phap ky thuat s6 khéong dugc phép), thi viéc trao déi
va luu trit nay cling c6 thé dugc mé td nhu mot gidi phap CDE ma
c6 thé dugc hé trg bi quy trinh lam viéc. Quan niém cho rang CDE
thién vé cong nghé hon la quy trinh lam viéc la khong phu hgp bai
|& thuc t€ cac quy trinh lam viéc cGia CDE phai dugc phat trién trudc
va sau d6 cac gidi phap CDE méi dugc chon dé tao thuan lgi cho quy
trinh lam viéc. Trong d6, quy trinh lam viéc cia CDE mo ta cac quy
trinh dugc st dung dé€ thu thap, quan ly va truyén tai théng tin c6
cdu trdc va phi ciu tric va giai phap CDE la céng nghé ho trg cac
quy trinh nay. V&i cac quy trinh lam viéc nay, théng tin dam bao
dugc 1én ké hoach, dugc chia sé, dugc luu trr, dugc quan ly, dugc
truy xudt can than va théng tin do la kip thai, chinh xac, day da va
nhat quan.
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Theo I1SO 19650-2, CDE dugc cung cdp va quan ly b&i Bén khai
thac théng tin hodc bén thi ba hanh déng thay dé€ quan ly tat ca
cac IC dugc phat trién va trao d6i v4i Bén khai thac thong tin
trong su6t vong doi cta dy an/céng trinh xdy dung tu tiing
nhém chuyén giao va CDE nay dugc goi la CDE cda du &n. Bén
canh d6, ISO 19650-2 ciing du kién rdng cac nhém chuyén giao
cling ¢6 thé trién khai CDE cla riéng ho va CDE nay gop phén
hinh thanh nén CDE clia du 4n ma khéng thé thay thé cho CDE
cta dy an clia Bén khai thac théng tin.

N6i dung moi trudng di liéu chung (CDE) theo ISO 19650 c6 dé
cap dén: (1) Trang thai IC (State of information container) trong CDE;
(2) Siéu dir lieu (Metadata) bao gobm ctia méi IC dugc quan ly trong
CDE. Siéu d{t liéu dugc gan cho céc IC trong CDE bao gém: (1) Mét
ma phién ban (a revision code); (2) Mt ma trang thai (a status code);
(3) Thudc tinh phan loai (classification). Gan siéu di liéu cho méi IC
trong CDE nham hé trg: Phan loai IC (Classification of information
containers using metadata assignment); Kiém soat phién ban IC
(Revision control using metadata assignment) va Thé hién viéc si
dung thong tin dugc phép (Permitted use of information using
metadata assignment) [6].

Nhiing thudn Igi cda viéc ap dung quy trinh lam viéc va giai
phép CDE bao goém:

- Trach nhiém d6i véi thong tin trong méi IC van thudc vé t6
chuic da tao 1ap théng tin dé va mac du IC dugc chia sé va dugc tai
st dung thi van chi c6 t8 chic da tao lap thong tin d6 méi dugc
phép thay déi ndi dung théng tin trong méi IC;

- Cac IC dugc chia sé lam gidm thdi gian va chi phi trong viéc tao
lap thong tin diéu phéi;

- M6t chudi ddu vét kiém toan day di vé tao lap théng tin ludn
¢6 sén dé st dung trong va sau khi thuc hién tiing hoat déng lién
quan dén giai doan dau tu xay dung va giai doan van hanh.

2.1. Trang thdi gdi théng tin

M6t gidi phdp CDE va quy trinh lam viéc nén dugc st dung
dé quan ly théng tin trong quan ly céng trinh xdy dung va
chuyén giao du an. Khi két thdc mét du &n, cac IC can thiét cho
viéc quan ly céng trinh xay dung nén dugc chuyén tir PIM sang
AIM. Cac go6i thong tin du an con lai bao gém cac IC & trang thai
luu trit (Archive) can dugc duy tri & trang thai chi dugc doc trong
trudng hgp co6 tranh chdp va dé gilp rut ra cac bai hoc kinh
nghiém. Khodng thai gian dé luu gitr cac IC du an can dugc xac
dinh trong yéu cau théng tin trao déi (Exchange information
requirements - EIR).

Trang thai ctia méi IC trong CDE phai 8 mét trong ba trang thai
sau: (1) Céng viéc dang tién hanh; (2) Bugc chia sé hoac (3) Pugc
phét hanh, tuy thudc vao su phat trién ctia ching:

- (1) Céng viéc dang ti€n hanh (Work in progress - WIP): WIP la
noi lam viéc clia nhém tao lap, chira céc IC dang dugc tao lap, duoc
t6 chic theo chuyén mén va phai dugc phép thi méi truy cap vao
duagc;

- (2) Bugc chia sé (Shared): thong tin da dugc chap thudan va chia
sé cho tét ca nhimng ngudi c6 trach nhiém trong du an, cach thic té
chuc thudng theo dinh dang thong tin va phai dugc phép thi méi
truy cap vao dugc;

- (3) Bugc xuat ban/phét hanh (Published): chira cac théng tin
da dugc cong bo.

- Ngoai 3 trang thai trén, CDE ciing can phai c6 mét trang thai
luu trit (Archive) cung cap mot nhat ky vé tat ca cac giao dich IC va
kiém toan vé su phat trién cla ching (Hinh 1).

Viéc IC trong CDE chuyén d8i tif trang thai nay sang trang thai
khac nhu dugc trinh bay tai Hinh 1 phai tuan theo cac quy trinh phé
duyét va cap phép.

SHARED WORK IN PROGRESS

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

Information being developed
by its originator or task
team, not visible to or

accessible by anyone else

CHECK/REVIEW/
APPROVE

Task Team
Task Team

Task Team

ARCHIVE

Information autherized for
use in more detailed design,
for construction or for asset

Journal of information
transactions, providing an
audit trail of information

management container dcvclopment

Hinh 1. Méi trutng dit liéu chung (nguon: [3])

Trong dé:

- Cong viéc dang tién hanh (Work in progress): 1a théng tin dang
dugc phat trién bai ngudi khéi tao hodc nhém tao lap va khéng ai
6 thé nhin thdy hoic truy cap dugc tri cac thanh vién trong tiing
nhém tao lap. Cac thong tin dugc tao lap & WIP sé do chd tri BIM
kiém soét va chd tri BIM la ngudi c6 quyén duy nhat chuyén théng
tin dugc tao lap ra ngoai nhom. Luu y rdng nhém tao lap trong WIP
bao gém bat ky chui thé nao lién quan dén tao lap théng tin cta du
an;

- Kiém tra/xem xét/chdp thuan (Check/Review/Approve): dé
chuyén déi tinh trang théng tin dang dugc tao lap, nhdm so sanh IC
dang dugc thuc hién trong WIP vdi: K& hoach chuyén giao théng tin;
Cac tiéu chudn thong tin; Cac phuong phap va quy trinh tao lap
thoéng tin. Viéc kiém tra/xem xét/chdp thuan dugc thuc hién bdi
nhém tao lap;

-Bugc chia sé (Shared): la théng tin (cac IC) dugc chap thuan dé
chia sé véi cac nhém tao lap thich hgp khac hoac véi bén khai thac
thong tin. Nhdm nhan gop y ti cdc nhoém tao lap khac hodc Bén khai
thac théng tin, cac IC & tinh trang dudc chia sé sé c6 thé dugc hién
thi va truy cap dé tai st dung khéng han ché nhung khong thé chinh
sta dugc ndi dung trir tac gid cda goéi thong tin la don vi da tao lap
ra thong tin d6. Viéc stta d8i ndi dung chi dugc thuc hién baéi tac gia
ctia IC dugc chia sé va chi cé thé tién hanh khi IC nay dugc tra vé tinh
trang WIP va sau khi diéu chinh xong, tac gia gui lai lan nla sang
trang thai dugc chia sé nham chia sé lai 1an nita dé kiém tra/xem
xét/chap thuan. Cac IC dugc chia sé sé gop phan lam giam thaoi gian
va chi phi trong viéc tao ra théng tin chuyén giao;

- Xem xét/cap phép (Review/Authorize): so sanh tat ca cac IC
dugc chia sé véi cac thong tin yéu cau lién quan nham dam bao noi
dung thong tin la hai hoa. Néu IC dap tng dugc céc thong tin yéu
cau thi trang thai IC dugc chuyén thanh dugc phat hanh thay vi
dugc chia sé va ngugc lai néu khéng déap ung dugc thi nén dugc tra
vé tinh trang WIP dé s(ra d6i va guii lai;

- Bugc phat hanh (Published): la thong tin (cac IC) da dugc Bén
khai thac thong tin phé duyét, cé gia tri st dung lam ca sé& cho viéc
tao lap cac thong tin khac vi du nhu dugc phép st dung trong thiét
ké trién khai sau thiét ké co sd, trong xdy dung hodc quén ly cong
trinh xay dung. M6 hinh thong tin dy an (Project information model
- PIM) khi két thic du én va Mé hinh théng tin tai san hay M6 hinh
thong tin van hanh (Asset information model - AIM) trong qua trinh
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van hanh cong trinh xay dung chi chifa cdc IC & tinh trang dugc phét
hanh (published) hodc tinh trang luu tri (archive);

- Luu tr (Archive): la nhat ky cac giao dich théng tin cung cap
dau vét kiém toan vé su phat trién cac IC hay c6 thé goi la nhat ky
thi cdng do bao gom tat ca cac IC da dugc chia sé va phat hanh trong
sudt qua trinh tao lap va quan ly théng tin dé€ khi can thiét thi dugc
st dung dé€ kiém toan qua trinh phat trién cac IC nay.

2.2. Siéu dir liéu

ISO 19650 khong dua ra dinh nghia chinh thic vé siéu dir liéu.
Nhung vao nam 1969 cum tU siéu dir liéu da dugc Jack E. Myers dua
ra va sau dé da dugc dang ky nhan hiéu vao nam 1986 bai cong ty
“The Metadata Company” cla éng. Ong Jack E. Myers dinh nghia
Siéu dirliéu 1a dir liéu vé dit liéu (Metadata are defined as data about
data).

ID duy nhét clia IC c6 thé dugc xem la siéu dr liéu vi ID nay gidp
ngudi doc hiéu dugc ndi dung bén trong IC d6. ISO 19650 lam rd
rang cac tac giad kiém soat chit ché théng tin ctia ho trong suét qua
trinh phat trién va diéu nay c6 thé dat dugc bang gan siéu dit liéu.
Siéu dr liéu dugc gan cho IC trong CDE cho biét phién ban cuta IC,
muc dich ma IC ¢6 thé duoc sir dung va phan loai IC, cu thé:

-Theo Khoan 12.1 ctia ISO 19650-1 khuyén nghi gan siéu di liéu
bao gém: (1) Mot méa phién ban IC theo mét tiéu chudn da dugc
théng nhat, chdng han nhu tiéu chuadn IEC 82045-1; (2) Mot ma
trang thai hién thj viéc st dung théng tin dugc phép cho céac IC
trong CDE;

-Han nira, theo Khoadn 5.1.7 ¢) cia ISO 19650-2 yéu cau cho phép
géan thém cho CDE thudc tinh phan loai theo dung khuén khé dugc
xac dinh trong tiéu chudn ISO 12006-2.

Luu y rdng viéc gan siéu dir lieu c6 thé md rdng ra ngoai cac
khuyén nghi va yéu cau ctia b tiéu chudn ISO 19650. Va mét trong
58 tai liéu m& rong c6 thé st dung dugc dé gan siéu dir liéu cho ID
cla céc IC trong CDE la Hé thong phan loai xay dung OmniClass,
UniClass, ...

2.3. Phén loai g6i théng tin bdng cdch gan siéu dir liéu

Khoan 5.1.7 ¢) clia ISO 19650-2 yéu cau cac IC phai dugc gan siéu
d{r liéu phan loai theo ISO 12006-2. Bén khai thac théng tin xac dinh
phucng phap phan loai trong tiéu chudn théng tin cda du an
(Khoan 5.1.4 b) cia ISO 19650-2). Phan loai trong xay dung dugc thé
hién tai Hinh 2 va Bang 1. Theo ISO 12006-2, phan loai xay dung
dugc khuyén nghi dua trén co s& cac nguyén tac chuyén mon héa
ap dung cho cac I6p d6i tugng trong xay dung. Cu thé:

- Diém kh&i dau cho viéc thiét ké cac t6 hgp xady dung
(Construction complex) va cac thuc thé xay dung (Construction
entity) la mot nhu cau. Tai liéu vé cac hoat déng clia ngudi s dung
(User activity) va cac yéu cau chiic nang la mét phan quan trong cua
thong tin can thiét trong tién trinh xay dung. Tuy nhién, viéc phan
loai hoat déng ctia ngudi dung khéng dugc dé cap dén trong pham
vi ctia I1SO 12006-2.

- Cac I6p khac nhau trong I1SO 12006-2 c6 lién quan trong mét
mo hinh tién trinh co ban, trong do6 néu rd rang tién trinh xay dung
(Construction process) st dung cac nguén luc xay dung
(Construction resource) dé€ dat dugc két qua xay dung (Construction
result). Trong dé:

+ Tién trinh xay dung gom 04 loai tién trinh chinh: tién trinh tién
thiét ké (Pre-design process), tién trinh thiét ké (Design process),
tién trinh san xuat (Production process) va tién trinh bao tri
(Maintenance process);

+ Cac ngudn luc xay dung (Construction resources) bao gém cac
san pham xay dung (Construction products), hé trg xay dung
(Construction aids), don vi xay dung (Construction agents) va thong
tin xdy dung (Construction information);
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+ Két qua xay dung gém cac té hop xay dung (Construction
complex), cac thuc thé xay dung (Construction entity) va cac yéu té
xay dung (Construction element). Céc thuc thé xay dung cho phép
cac hoat déng clia ngudi dung va cac yéu cau chiic nang. Cac thuc
thé xdy dung c6 thé dugc téng hgp thanh cac té hgp xay dung. Cac
thuc thé xay dung bao gém cac yéu t6 xay dung c6 thé duoc tao
thanh tir cac bo phan.

- Khong gian (Space) la khéng gian hoat dong (Activity space),
khéng gian dugc xay dung (Built space) hoac khéng gian xay dung
(Construction space). Mot khéng gian dugc xay dung (Built space)
dugc xac dinh bai két qué xay dung. Khéng gian c6 thé c6 cac méi
quan hé khéng gian nhu chia trong (contained in) hodc lién ké
(adjoining).

6rgamzation modely
User activity

uses

Built space

Construction
C complex

defined by aggregate of i
view on
Work result Construction result: Q) Construction entity
results in part of T
Construction
Q element
part of
Construction occurs during part of
process lifecycle nent
controls

Construction

Construction a
product

process

uses

Construction
resource

Pre-design process

f——lQ} Design process

o—
Construction aid  ((e—
o—

Construction agent

{QProduction process

Maintenance
process

Q

Construction o
information

Hinh 2. Céc 16p d6i tugng trong xdy dung va méi quan hé téng quan gitia ching
(nguon: [2])

Mét d6i tugng sé chi thudc vé mot I6p phan loai, chdng han nhu
néu mét ddi tugng dugc phan loai la mot thuc thé xay dung thi déi
tuong d6 khong thé dugc phan loai Ia mot t6 hop xay dung. Cac lua
chon phan loai cho nhiéu bang phan loai dugc dé xuat trong Bang
1 ké trén nhdm muc dich cho phép phan loai trong xay dung dugc
trd nén linh hoat. Théng tin chi tiét phan loai trong xay dung cé thé
tham khao thém tai Phu luc A ctia ISO 12006-2, hé théng phan loai
xay dung Omniclass, UniClass, ...

2.4. Kiém sodt phién ban bding cdch gdn siéu dit liéu

Khi cac IC dugc phat trién, diéu quan trong la theo déi cac thay
déi gitra hién tai so vdi trudc va gilia cac phién ban ciing nhu phai
theo déi stfa d6i nao va phién ban nao dugc chia sé cho ai. ISO
19650-1 khuyén nghi rang hé théng stra déi IC phai tuan theo mét
tiéu chudn da dugc théng nhat.

C6 thé tham khéo hé théng dugc cung cap bdi Khodn NA.4.3
Phu luc quéc gia BS EN ISO 19650-2:2018 & Revised NA 2021 hudng
dan ap dung 1SO 19650-2 clia Vuong quéc Anh, trong do:
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Bang 1. Cac bang phan loai trong xay dung dugc khuyén nghi béi ISO 12006-2 va Hé thong phan loai xay dung OmniClass (nguén: [2])

Bang

acle ]
Caclép Puagc xép I6p bai

Phuluc A cta

ISO 12006-2 OmniClass

CAC LGP LIEN QUAN BEN NGUON LUC (CLASSES RELATED TO RESOURCE)

Thong tin xay dung

Bang OmniClass 36 - Thong tin (OmniClass Table

(Construction information) Noi dung A2 36 - Information)
San pham xay dung (.ZPUC nang Ahoa\c hmrlthuc ho‘ac V,at Bang OmniClass 23 - San phdm (OmniClass Table
. liéu hodc bat ky su két hgp nao clia A3
(Construction product) N IR 23 - Products)
nhing diéu nay
o Chuyén mén hoiic vai trd hoiic bt Bang an!Class 33 - B6 mo6n (OmniClass Table
Ban vixay dung ky su két hop nao cta nhiing diéu A4 33 - Disciplines)
(Construction agent) n)‘; : P 9 ) Bang OmniClass 34 - Vai trd cla t8 chuc
y (OmniClass Table 34 - Organizational Roles)
HO trg xay dung C.hu’c n?ng Ar’\oa‘c hm}lthuc hqac V?t Bang OmniClass 35 - Cong cu (OmniClass Table
. 7 liéu hodc bat ky su két hgp nao clia A5
(Construction aid) - I 35-Tools)
nhiing diéu nay
CAC LGP LIEN QUAN PEN TIEN TRINH (CLASSES RELATED TO PROCESS)
21 R 21 Bang OmniClass 32 - Dich vu (OmniClass Table
Quan ly (Management) Hoat dong quan ly A.6 32 - Services)
Hoat dong xdy dung hodc giai
Tién trinh xay dung doan vong doi cla qua trinh xay A7 Bang OmniClass 31 - Giai doan (OmniClass Table
(Construction process) dung hoac bat ky su két hop nao ’ 31 - Phases)
cla nhiing diéu nay
CAC LOP LIEN QUAN PEN KET QUA (CLASSES RELATED TO RESULT)
Hinh thic hodc chidc nang hodc Bang OmniClass 11 - Thuc thé xay dung theo
T6 hop xay dung hoat dong clia ngudi dung hoac AS chiic nang (OmniClass Table 11 - Construction
(Construction complex) bat ky su két hgp nao cda nhiing ’ Entities by
diéu nay Function)

Hinh thdc hodc chic nang hodc
hoat déng clia ngugi dung hoac
bat ky su két hgp nao cla nhing
diéu nay

Thuc thé xay dung
(Construction entity)

Bang OmniClass 12 - Thuc thé xay dung theo
A9 hinh thdc (OmniClass Table 12 - Construction
Entities by Form)

Hinh thuc hodc chuc nang hodc

Khong gian xay dung (Built hoat dong clia ngudi dung hoac

Bang OmniClass 13 - Khéng gian theo chic ndng
(OmniClass Table 13 - Spaces by Function)

(Construction property)

space) bat ky su két hgp nao cla nhiing A10 Bang OmniClass 14 - Khéng gian theo hinh thiic
diéu nay (OmniClass Table 14 - Spaces by Form)
Yéu té xay dung Chuc nang hqac hlr},h thuc Pjoac,vg Bang OmniClass 21 - Yéu t6 (OmniClass Table 21
. tri hodc bat ky su két hgp nao cla A1
(Construction element) N I - Elements)
nhing diéu nay
Két qua cong viéc (Work Hoat déng céng viéc va tai nguyén A12 Bang OmniClass 22 - K&t qud cong viéc
result) dugc st dung ) (OmniClass Table 22 - Work Results)
CAC LGP LIEN QUAN DEN TAI SAN (CLASSES RELATED TO PROPERTY)
Bang OmniClass 41 - Vat liéu (OmniClass Table 41
Tai san xay dung Loai tai san A13 - Materials)

Bang OmniClass 49 - Tai san (OmniClass Table 49
- Properties)

- Cac tién t6 clia cac ban sla d6i 1a chit cai “P” va “C” dé dai dién
lan luot cho cac ban stta d6i sa bod (hodc ¢ thé hiéu la cac ban sta
déi chua dugc cong khai) va cac ban stra déi theo hop déng (dugc
hi€u la cac ban stra d6i da dugc cong khai). Thong tin theo hgp déng
la théng tin da dugc Bén diéu chuyén chdp nhan va sau dé dugc Bén
khai thac thong tin phé duyét;

- Theo sau céc tién t6 chir céi la hai s6 nguyén dai dién cho cac
ban slta d6i chinh cudi cung sé dugc chia sé v&i cdc nhém tao lap
thudc nhém chuyén giao, chdng han nhu P01. hodc CO1.;

- Theo sau ddu thap phan “.” 13 hai s6 nguyén thé hién ban sta
dé6i s6 bd cla IC & trang thai WIP, chdng han nhu P01.01 hoic
C01.01.

Kiém soat stia d6i trong WIP, kiém soat stfa d6i thong tin dugc
chia s&, kiém soat stia d6i cac IC dugc cong khai dugc trinh bay chi
tiét tai muc 5.0 ctia Hudng dan C cla 1SO 19650: H6 trg CDE (quy
trinh lam viéc va gidi phap ky thuat) (ISO 19650 Guidance C:
Facilitating the CDE (workflow and technical solutions)) [4].

2.5. Strdung théng tin dugc phép bdng cdch gdn siéu dir liéu

Khoan 12.1 cda I1SO 19650-1 va Khoan 5.1.7 c) ctia ISO 19650-2
cho rang mot IC phéi dugc gan ma trang thai duéi dang siéu di liéu
dé hién thi viéc st dung dugc phép cla IC. CAc ma trang théi c6 thé
tham khao tai Khoan NA.4.2 Phu luc Quéc gia BS EN ISO 19650-
2:2018 & Revised NA 2021 hudng dan ap dung ISO 19650-2 cla
Vuong quéc Anh dugc thé hién tai Bang 2 dudi day.
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Bang 2. Bang tham khao ma trang thai va su thich hgp cho IC trong CDE (nguén: [1])

Ma trang thai | Su thich hop | Dugc thuc hién béi

Trang thai thong tin (tai bat ky giai doan nao ctia du n): C6ng viéc dang tién hanh (Information State (at any project stage): Work in progress (WIP))

S0 f[hf)ng tin dugc phat trién trong néi b mdt nhém tao lap (Information developed within a task team) | [C], [B]
Trang thai thong tin (tai bat ky giai doan nao ctia du an): Chia sé (khdng c6 gia tri phap ly) (Information State (at any project stage): Shared (non-contractual)

S1 Phdi hgp (Coordination) [C], [B]

S2 Thong tin/Tham khdo (Information/Reference) [A], [B], [C]

S3 Xem xét va y kién (Review and comment) [B]

S4 Xem xét va cap phép (Review and authorization) [B]

S5 Xem xét va phé duyét (Review and acceptance) [A]

Trang thai thong tin (tai bt ky giai doan nao ciia du an): Xuat ban/Phat hanh (cé gia tri phap ly) (Information State (at any project stage): Published [*] (contractual))

(Cap phép hodc phé duyét (Authorization or acceptance)

ﬁ;’[**] - Cdp phép IC nég IC nay dap tng EIR ctia Bén diéu chuyén thong tin; [A], [B]
- Phé duyét IC néu IC nay dap ting EIR clia Bén khai thac thong tin.

B1, - Cdp phép hodc phé duyét mot phan (Partial-authorization or acceptance) (AL B]

Bn [***] - CécIC dugc cdp phép hoac phé duyét mot phan khi ¢6 nhan xét tit Bén diéu chuyén thong tin hodc Bén khai théc thong tin. '

Dugc thuc hién béi: [A]: Bén khai thac thong tin, [B]: Bén diéu chuyén thong tin, [(]: Bén tao lap thdng tin

[*] Mot ma trang thai da xudt ban/phat hanh cho biét tinh trang da dugc phé duyét béi hoac Bén diéu chuyén thng tin hodc Bén khai théc thong tin nhung khdng mé ta Iy do tai sao IC dugq
phét hanh. Nguyén nhan cda viéc ban hanh ma trang théi An sé dugc xac dinh trong tiéu chudn thong tin cia du an.

[**] Vi du vé viéc st dung ma trang thdi An

A4 = IC dugc cap phép va dugc phé duyét phit hgp cho viéc xay dung

A5 = Dugc cap phép va dugc phé duyét phu hop lam ho so xay dung

A0 — BS 8536-2 2016 Giai doan lam viéc 0 — Chién lugc, hoac RIBA [****] Giai doan 0 — Xac dinh chién lugc

AT — BS 8536-2 2016 Cdng viéc Giai doan 1 - Tém tat, hodc RIBA [****] Giai doan 1 — Chudn bi va Tom tét

A2 — BS 8536-2 2016 Giai doan lam viéc 2 — Y tudng, hodc RIBA [****] Giai doan 2 — Thiét ké § tuéng

A3 — BS 8536-2 2016 Cdng viéc Giai doan 3 — Dinh nghia, hodc RIBA [****] Giai doan 3 — Phdi hgp khong gian
A4 — BS 8536-2 2016 Cong viéc Giai doan 4 — Thiét ké, hodc RIBA [****] Giai doan 4 — Thiét ké ky thuat

A5 — BS 8536-2 2016 Giai doan lam viéc 5 — Xay dung va van hanh chay thi, hoac RIBA [****] Giai doan 5 — San xuat va xay dung

A6 — BS 8536-2 2016 Cdng viéc Giai doan 6 — Ban giao va Két thic, hodc RIBA [****] Giai doan 6 — Ban giao
A7 — BS 8536-2 2016 Cong viéc Giai doan 7 — Van hanh va Két thic Vong doi, hoac RIBA [****] Giai doan 7 — St dung

[***] Ma Bn hién khong dugc duing nifa — khong nén st dung ma nay.

[****] K€ hoach lam viéc clia Vién kién tric Hoang gia Anh 2020 [5].

“n” lién quan dén cac méc chuyén giao thong tin clia du én. Danh
muc cac ma trang thai nay c6 thé dugc mé rong cho cadc méa danh riéng
cho du an va dugc ¢6 dinh trong tiéu chuin thong tin du an.

Viéc gan ma trang thai cho IC c6 thé gitp: (1) Ngudi nhan IC biét
r6 IC nay nén dugc sif dung cho nhiing muc dich gi va khong nén st
dung cho muc dich gi; (2) Lam ré thong tin nay dang & dau trong
quy trinh lam viéc cta CDE. Chang han nhu: IC ¢c6 ma trang thai la
S4 sé théng bao cho ngudi nhan rang IC nay chi phu hop dé xem xét
va cap phép ma khong thuc hién bat ky hanh déng nao khac hoac
ma trang thai la SO tlc dang & trang thai WIP va diéu nay gidp han
ché viéc phan tach vat ly trong CDE bédng viéc st dung cac thu muc
hodc cac cach khac nham phan manh quy trinh lam viéc ctia CDE.
Ngoai ra, c6 thé tham khdo Muc 6.0 clia Hudng dan C clia ISO 19650:
H6 trg CDE (Quy trinh lam viéc va gidi phap ky thuat dé c6 thém céc
théng tin chi tiét vé viéc 4p dung ma trang thai cta IC, vé su chuyén
tiép trang thai trong CDE ctia mét IC, su phat trién I3p cia mét 1C).

3.KET LUAN

Moi théng tin dugc chia sé, trao déi gitta cac bén lién quan khiduan ép
dung BIM déu dugc ti€n hanh tai CDE va hinh thanh nén chudi dau vét kiém
tra ddy dd vé tao lap thong tin ludn c6 sén dé sirdung trong va sau khi thuc
hién tiing hoat ddng chuyén giao du an, quan ly céng trinh xay dung. Hoat
d6ng cong trinh that dugc kiém soét bai cong trinh 3o; hoat d6ng bao hanh,
bao tri cong trinh that dugc quan ly béi cong trinh do; Quan ly cong trinh
xay dung that dugc quan ly diéu khién béi cong trinh do.

Théng qua nghién ctiu b tiéu chudn I1SO 19650 va mét s6 tiéu
chuén ¢4 lién quan khac, bai bao da hé théng héa cac néi dung co
ban ctia CDE gom: 4 trang thai (Cong viéc dang tién hanh; Dugc chia
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sé; Bugc phat hanh; Luu tr(1), siéu di liéu va cach thic gan siéu dir
liu cho IC nhdm muc dich phan loai, kiém soét phién ban va hién
thi viéc st dung dugc phép cla IC trong CDE. Khi ap dung BIM, hoat
dong thi cong do dugc tién hanh thuc hién trén CDE va may tram
(Workstation) thay vi dién ra trén cong trudng nhu thi cong that. Tu
dd gop phan hinh thanh nén nhat ky céng trinh do va dua vao nhat
ky nay dé kiém tra va danh gia khi can thiét. V&i cac kién thic téng
quan vé CDE nay, cac chii thé lién quan dén du an c6 thé hiéu, phoi
hap, trao déi va lam viéc hiéu qua hon trong diéu kién ap dung BIM.
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Mot s6 van deé khi thiét ké két cau
tao hinh nguéi theo EN 1993-1-3

Some problems when designing cold formed structures according to EN 1333-1-3

> PGS.TS NGUYEN HONG SON

Trudng Dai hoc Kién trac Ha Néi; Email: nguyenhongsondhkt@gmail.com

TGM TAT

Bai bao trinh bay mat sd quy dinh vé cap ket cau, vat lieu thép va
vat tu han, tinh toan xodn déi vai cdu kien tao hinh ngudi tiét dign
her theo EN 1393-1-3, ciing nhur Phy luc qudt gia cia mat s nudc.
Tir d6 lam co st khoa hoc khi xay dung Tiéu chuén qudt gia ciing
nhu Hudng dén thigt k& danh cho Viet Nam ddi vai két céu tao hinh
ngudi theo EN 1993-1-3. Theo da, myc dich bai béo nghién cou dé
lam rd viec chuyén ddi mat sd vat ligu thep va vat lieu lien ket quy
dinh & tai ligu vien dan cia EN 1393-1-3, lam rd cong thirc tinh toén
xoén ddi vai cdu kign tao hinh nguai tigt dién ha pho hop vai cac
Tieu chudn khac coa Viet Nam hien hanh.

Tir kho: Cau kign tao hinh ngugi; EN 1993-1-3.

ABSTRACT

The article presents some rules on structural classes. steel
materials and welding supplies, and torsional moment for open
section cold formed members according to EN 1393-1-3, as well as
the National Annex of a country in Europe and Asian. From there, it
serves as a scientific basis when developing National Standards as
well as Design Guidelines for Vietnam for cold-formed structures
according to EN 1993-1-3. Accordingly. the purpose of the study is
to clarify the conversion of some steel materials and connection
materials specified in the reference document of EN 1993-1-3,
clarifying the torsion moment formula for structural members.
Cold formed open section in accordance with other current
Vietnamese Standards.

Keywords: Cold formed members, EN [933-1-3.

1.DAT VAN BE

C4u kién thanh tao hinh nguéi dugc st dung kha phd bién hién
nay, vi du nhu: xa g6 mai, xa g6 tudng hodc cac cau kién cot va dam
cla cac két cau xay dung chiju tai trong nho va nhip nhé. Tiéu
chudn thiét ké cda Viét Nam déi vai loai két cdu nay chua co, cac ky
su thudng st dung tiéu chudn My (AISI $100-16), chau Au (EN 1993-
1-3) hodc Uc (AS/NZS 4600-2018) v.v. Theo d6, viéc nghién clu céc

tiéu chudn nudc ngoai trong s6 d6 la tiéu chudn chau Au va bién
soan tiéu chudn Viét Nam, cling nhu bién soan cac tai liéu ky thuat
chuyén nganh di kém (chdng han: Chi dan thiét ké hoac Huéng dan
thiét k& v.v.) la can thiét. Dac biét cac tai liéu lién quan, vi du nhu:
Phu luc quéc gia clia cac nudc, cac tiéu chudn vé vat liéu st dung
cho két cau tao hinh ngudi (vat liéu thép, vat liéu lién két) dé bién
soan tai liéu Huéng dan thiét ké két cau thép tao hinh nguéi. Khi
bién soan tai liéu Hudng dan thiét ké két cau tao hinh ngudi ap
dung cho Viét Nam, dua trén co s& tiéu chuin chau Au, con gip
nhiéu van dé bd ngd bai su khac nhau giita hai hé théng tiéu chuin
(cac tiéu chuan cla Viét Nam hién hanh danh cho nha va céng trinh
da phan dua vao tiéu chudn Nga), cu thé cé cac van dé sau: (1) Cap
két cau; (2) Vat liéu sir dung; (3) Tinh todn cdu kién (trong d6 co tinh
toan xoan cau kién); (4) Phu luc quéc gia v.v.

Theo d06, cac van dé ké trén sé dugc dé cap & bai bao nay va
céach gidi quyét cu thé tiing van dé nhu & dudi day.

2. MOT SO VAN DE KHI THIET KE CAU KIEN TAO HINH NGUOI

2.1 Cép két cau

Tiéu chudn chau Au quy dinh cdp két cau, lien quan dén hau
qua pha hoai cta két cau (ky hiéu CC1, CC2, CC3) va dugc quy dinh
trong Bang B1 cia Phu luc B trong EN 1990, van dé nay cling tuang
déng véi Phu luc A trong QCVN 03:2022/BXD (ky hiéu la C1, C2, C3).
Bén canh dé, tai muc 2(6) trong EN 1993-1-3 con quy dinh cap két
cau khi thiét ké tiét dién, theo d6 c6 cac cap két cau sau:

- Cap két cau I: K&t cau ma cdu kién va tam tao hinh ngudi ctia
n6 dugc thiét ké theo diéu kién dam bao dugc dd bén va 6n dinh
cbng trinh vé téng thé;

- Cap két cau lI: Két cdu ma cau kién va tdm tao hinh nguoi clia
né dugc thiét ké theo diéu kién dam bao dugc d6 bén va 6n dinh
cla cac cdu kién riéng 1&;

- Cap két cau lIl: K&t cdu ma cau kién va tdm tao hinh ngudi clia
n6 dugc dung chi dé truyén tai trong lén khung chiu luc.

Trong cac giai doan xay dung khac nhau c6 thé xem xét cac cap
két cdu khac nhau. Ngoai ra, con cé cac yéu cau déi vai thi cong cac
tam (xem trong EN 1090).

2.2 Vat liéu st dung

a) Vat liéu thép

Vat liéu thép quy dinh trong EN 1993-1-3 theo cac tiéu chudn:
EN 10025 (Phan 2, Phan 3, Phan 4), ngoai ra con cho phép st dung
thép theo cac tiéu chudn I1SO 4997, EN 10326, EN 10149 (Phan 2,
Phan 3), EN 10268, EN 10292, EN 10326, EN 10327, EN 508-1.

Giai thich cac ky hiéu: EN 10025-2 - thép két cau, sau do la ba
chir s6 biéu thj gidi han déo quy udc (tinh bang MPa hodc N/mm?),
EN 10025-3 va EN 10025-4 c6 ky hiéu N hodac M lién quan dén diéu
kién cung cap, N - thudng hoéa, M - ca hoc; NL hodc ML - biéu thi gia
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tri ndng luong va dap nhé nhat & nhiét do téi thi€u -50°C, trudng S650MC -
hgp khéng ¢é chir L, biéu thi nhiét d6 tham chiéu lay la -20°C. ISO S700MC -
4997 c6 ky hiéu CR - can ngudi, sau d6 la ba chii s6 biéu thi gidi han 5260 NC -
chay nhé nhat (tinh bang MPa hodc N/mm?). EN 10326 c6 ky hiéu S EN 10149-3 S315NC i -
- thép két cau, sau d6 la ba chit s6 biéu thi gisi han déo quy udc $355 NC -
(tinh bdng MPa hodc N/mm?), ky hiéu GD - ma kém nhung ndng, 5420 NC -
cac ky hiéu 16p phl nhing néng: Z - kém, ZA - kém - hgp kim nhom, H260LAD -
AZ - hgp kim nhém - kém. EN 10149-2 va EN 10149-3 c6 ky hiéu S - H300LAD -
thép két cau, sau d6 1a ba chir s6 biéu thi gii han chady nhé nhat EN 10268 H340LAD - -
(tinh bang MPa hoac N/mm?2), ky hiéu MC - can co nhiét. EN 10268 H380LAD -
va EN 10292 c6 ky hiéu H - tdm phdng c6 d6 bén cao dé tao hinh H420LAD -
ngudi; LA - hgp kim thap, LAD - hgp kim thap danh cho 16p ma $220GD+ZA B
nhing nong. EN 10327 c6 cac ky hiéu DX51D - uén va gia cong $250GD+ZA -
dinh hinh; DX52D - chat lugng dap vuét thong thuong; DX53D - EN 10292 $280GD+ZA - .
chét lugng dap vuét. $320GD+ZA -
Thay rang, cac mac thép theo EN 10025 (Phan 2, Phan 3, Phan 4) $350GD+ZA -
nhu & Bang 1 hoan toan tuong déng véi TCVN 9986 (Phan 1, Phan $220GD+AZ -
3). Céc san phdm thép khac (Bang 2), ¢6 1SO 4997 da dugc chuyén S250GD+AZ -
dich thanh TCVN 6524, ngoai tri cac EN 10326, EN 10149-2, EN EN 10326 $280GD+AZ - -
10149-3, EN 10268, EN 10292, EN 10326, EN 10327. $320GD+AZ .
Bang 1. Thép tdm cdn néng S350GD+AZ _
Theo tiéu chudn chau Au Theo tiéu chudn Viét Nam DX51D+Z _
Tiéu chuan Mac thép Tiéu chuin Mac thép EN 10327 DX52D+Z - -
$235 $235 DX53D+Z -
EN 10025-2 5275 TCVN 9986-1 5275 b) Vat liéu lién két
$355 S355 Vat liéu lién két trong cac chi tiét 13p siét dugc quy dinh trong
S275N S275N ENISO 1478, EN ISO 1479, EN ISO 2702, EN ISO 7079, ISO 10684.
$355N $355N Bang 3. Vat liéu lién két
S420N S420N Theo tiéu chuin chau Au Theo tiéu chuan Viét Nam
EN 10025-3 552476;),\'1\1L TCVN 9986-3 546_0N Tiéu chuan Bo phan Tiéu chuan B6 phan
S355NL - ENISO 1478 Vit 1SO 1478 Vit
S420NL -
S460NL _ EN ISO 1479 Vit I1SO 1479 Vit
5275M 5275M EN 15O 2702 Vit 150 2702 Vit
S355M S355M
S420M S420M EN ISO 7079 Vit I1SO 7079 Vit
EN 10025-4 55;7650,\%_ TCVN 9986-3 S460M I1SO 10684 Lép phu ISO 10684 Lép phu
S355ML - EN 1993-1-3 khéng quy dinh d6i vai bu léng, dinh rat. Cac chi
S420ML - tiét 1dp si€t xem cac EN 15973 — EN 15976 (Dinh rat dau kin vdi
S460ML - truc ga kéo va dau nhé), EN 15977 — EN 15984 (Dinh rut dau mé

Bang 2. San pham thép khac

Theo tiéu chuin chau Au

Theo tiéu chuin Viét Nam

Tiéu chuén

Mac thép

Tiéu chuén Mac thép

I1SO 4997

CR220
CR250
CR320

CR220
CR250
CR320

TCVN 6524

EN 10326

$220GD+Z
5250GD+Z
5280GD+Z
$320GD+Z
S350GD+Z

EN 10149-2

S315MC
S355MC
S420MC
S460MC
S500MC
S550MC
S600MC
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V@i truc ga kéo va dau chim), EN 16582 — EN 16585 (Dinh rut dau
m& VGi truc ga kéo va dau nho), EN ISO 898-1 (Pac tinh ca hoc cua
chét lam bang thép cac bon va thép hgp kim. Bu 16ng, vit va dinh
tan), EN 4014 — EN 4018 (Bu ldng dau sau canh, Vit dau sau canh).

Thay rang, vat liéu vit va I6p pht phu hgp hoan toan véi cac ISO.

2.3 Théng tin bé sung

Ngoai cac tiéu chudn EN 1993-1-1, EN 1993-1-3, EN 1993-1-5. P&
tinh toan cau kién tao hinh ngudi con phai c6 cac tai liéu “Théng tin
b6 sung, khéng mau thuan - NCCI”, 1a théng tin hé trg viéc st dung
tiéu chudn chau Au véi hudng dan hitu ich khéng dugc cho trong
n6i dung chinh cda Tiéu chuan chau Au. Tai liéu duéi day dugc cho
bé&i Hiép hoi Thép xay dung clia Anh - BCSA déi vai cac nhom tinh
toan vé tiét dién va lién két danh cho thanh tao hinh ngudi.

- Tinh toan cac dac trung tiét dién: SX022a-EN-EU va SX023a-
EN-EU;

- Thiét k€ tiét dién tao hinh ngudi: SX024a-EN-EU, SX026a-EN-
EU va SX027a-EN-EU;

- Thiét ké lién két cau kién tao hinh ngudi: SX025a-EN-EU,
5$X028a-EN-EU.
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Bang 4. Pac trung xoan clia mot s tiét dién ngang thong thudng
Tiét dién Hang s6 vénh |y Hang s6 xoan | e cho tam cdt Gia tri toa d6 quat w
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t3
| g(2bf+bw) o
- b 3b .
— 24—t b e e
» b2b’t | < b, £ (25, +b.) 3b?
12 |4, 6be 3\ 6b, + b, F
eh/ 2
b . 2 2 (L .3 I.'rh.' =)' e
—- E(4a3 +3b2a+ £ BBy gt '
- 6 —(2b, + I
3 2 3 ( f ’
© #60,2° D) - 12a+b,) [1,b 28 -Aftbr e 2w
12, p 2 4a 307 i ~fotbr=olt
"o by el 2 b
b2t
e 12(2b, +b,, +2a)’ .
3 e
— | = 2 (12 3
L '[bw (bf +2bb,, + t§(2bf + -
2 +4b,a +6b,a)+ 0 | .
2( , +2a+b,) e ot B
+4a“(3bb,, +3b;, + .
f r l‘_. .
+4ba+2b,a+a’)] -
-0 .
[
L] P—————
!
T b’b2tb, +2b,, £ ey
£ 9 12 2b, b, 3 (2 +by) 0 w—
b e 2y
—_ E—
! ]
b i(bf +b8 ) ﬁ(bf +b,) 0 Khéng lién quan
| 36 v 3 v
o

Bang 5. Su thay d6i bi mément d6i véi cac diéu kién bién théng thuong

Diéu kién tai trong

Phuong trinh bi mément

Gia tri t6i da

R

—coshkl +coshkx|

L I . B :_Mlslnhk(l—x) X = B, =Mib
¢ kl.coshkl
=)
I m
S .
L I - =—————— | kl.sinhkl(l - x) -
© Kk2.coshkl [ (1=x) X = B, =ml’c
1@
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Diéu kién tai trong Phuong trinh bi mément Gia tri t6i da
/ W WS / coshk[%—xj |
. | : B, = 2 — X=— B, =ml’p
=l 5 = cosh— 2
'ud MRS 2
Ll - A
led V4 M sinhkx
L 1 ; B =— | Mi
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\\@/ coshE 2 2
o A
= x=0
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@
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1: i _|_ s J coshkx — coshk l—x |
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P J_ | B, =—.[1-coshkx +
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~ el
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/én,,, 2 2 2
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h K 1
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2.4 Bim6é men

Trong céc tiét dién thép thanh mdng, vai tro clia xodn dugc dé
cao haon so vdi céc tiét dién thép dinh hinh can néng. Co6 ba ly do
tai sao c6 van dé nay la nhu sau (Davies, 1991):
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(1) Hau hét céc cau kién tao hinh ngudi co tiét dién hd va thudng
c6 tam cdt nam bén ngoai mat cat. Diéu dé dan dén viéc khé dat dugc
viéc dat tai trong tac dung di qua tam cat va trén thuc t€, cac dam tu
thanh tao hinh nguéi phai chiu luc xodn, do d6 xodn clia mat cat xay ra
néu né khéng dugc kiém ché chéng lai luc xoan;
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(2) Doi v6i mét cat hd, hang s6 xoan Iy, lién quan truc ti€p dén kha
nang chéng xodn, ty 1é vai chiéu day vat liéu theo Iy thia ba. Diéu
nay dan dén viéc cac tiét dién can ngudi thanh mong cé kha nang
chéng xodn kém hon so vai céac tiét dién can nong thong thudng;

(3) Khi xoan bi kiém ché, vi du tai cac gdi tua, iing suat doc xuat
hién c6 thé c6 cling do 16n véi ting suat udn va can dugc tinh dén.
Do do, tiét dién dugc thiét ké dé chiu ing sudt déng thdi khi uén
c6 thé c6 Uing suat vuat qua khi chi tinh dén luc xodn han ché.

Do d6, khd ning chiu tai c6 thé bi gidm dang ké do luc xoan,
nén tranh sy xudt hién mé men xodn trong két cau xay dung. Tuy
nhién, trong thuc té€, dam thép tao hinh nguéi thudng nhan tai
trong thédng qua céac cdu kién ma ching d6 va do do, ching tao
kha nang kiém ché xoan. Trong nhiéu (ng dung thudng gap (vi du:
xa go, dam san v.v.), tai trong va kiém ché xoan luén lién tuc va &
mot mic do nao d6 tu can bang dé giam dang ké xu huéng xoan.

Trong thiét ké, su xuat hién dong thdi clia ing suat do luc doc
truc, m6é men uén va mdé men xoan phai duy tri duéi gisi han cla
Ung suat chay. Ngoai ra, su déng thoi clia iing suat cat phai dugc
xem xét.

Ly thuyét ca ban vé luc xodn thudng dugc goi la ly thuyét cua
St. Venant. Lién quan dén ching la hang s6 xoén Iy, hang s6 vénh
lw, trong tam cat e va gia tri toa d6 quat o (cac gia tri ghi & Bang 1),
bién thién gia tri bi m6 men véi cac diéu kién bién thong thudng
(ghi &Bang 2).

Tém lai, khi tai trong dugc dat léch tdm so vai tam cat cua tiét
dién ngang thi phai tinh dé&n anh hudéng cda luc xodn. Trong chiing
muc c6 thé, can trdnh hodc gidm mo6 men xoan bang cac kiém ché
vi ching lam gidm dang ké kha ning chiu tai, dac biét trong
trudng hop cac tiét dién hé.

Khi xac dinh anh hudng ctia mé men xoan, truc trung tam, tam
cat va tam quay phai dugc coi la cac truc cla tiét dién ngang.

Minh hoa cach xac dinh anh hudng xoan déi véi thanh tao hinh
ngudi tiét dién ch C véi chiéu day 1,5 mm. Tiét dién c6 cac dac
trung hinh hoc: dién tich tiét dién ngang, A = 3,640 cm?; m6 men
quan tinh khi xodn tu do, I = 0,0273 cm* mé men quan tinh quat,
lw=316,92 cm®.

Dac trung udn - xoédn la hang s6 vat ly cda tiét dién ngang va
céng thic biéu dién la:

k= % =0,005764cm™",

trong do6: G = 79000 MPa la m6 dun trugt cla thép; E = 206000
MPa la mé dun dan héi cta thép.

Da s6 cac trudng hop tai trong dat trén canh sé phan bé khéng
déu, theo quy luat tam giac. Khi do6 véc ta téng tai trong sé di qua
trong tam biéu dé tai trong, ndm tai diém giao cac dudng trung tuyén
cUa tam gidc, tuc la tai khodng céch b/3 tinh tU mép ctia bung.

+ Trong tam uén
b/3 % Trong tdm tiét dién

e .
y # Truc toa do
7¢—o*+7774>

Olx b
Hinh 1. So do dat téi trong Ién thanh

Nhu & Hinh 1, toan b6 d6 léch tam dat tai trong sé dugc céng
tur d6 léch tam do su khéng trung khit trong tdm va tdm udn cla
tiét dién ngang ax (y» la toa d6 tam udn theo truc y) va do léch tam
truc ti€p dat tai trong:

5

e=a, +E =1,682+ - =3,35cm.
3 3

2 q [T 0

_

1 7%
0%1000 \ 1000 \ 1000 |

b) ll’ llk‘ 11

[ 1 50
»%7 L
1500 | 1500 | 50

Hinh 2. S¢ d0 dam vdi cac phuong an tai trong

Bai todn 1: Khdo sdt ddm mét nhip géi tu do chiu tdi trong phdn
b6 (Hinh 2a).

Bi m6 men sé phan bé theo chiéu dai dam theo quy luat:

150

. ch k(L — 2x)

B =9 2
[0) k2 kL
ch—
2

Biéu d6 ctia bi mé6 men (Hinh 3, dudng 1) ¢6 hinh dang giéng
vdi biéu d6 clia mé men uén.
Bi m6 men I6n nhat bang:

ge 1 0,01x 3,35 1
B,=—7|1- = 2| '
k Ch& 0,005764 1,398
2
50 100

j = 287,06kNcm?

150 200 250 300

o -\ /)
s\ 2 /)
ol N\ 3/,
25 AN /
()4

Toa d6 dam X (cm)
1- Chiu tdi trong phdn bd déu; 2 - Chiu mét tdi trong tdp trung;
3 - Chiu hai tdi trong tdp trung

Hinh 3. Biéu d6 bi mo men trong dam tua khép & hai du chiu céc phuong an tai
trong

Bai todn 2: Khéo sdt ddm mét nhip géi tu do chiu mét tdi trong
tdp trung (Hinh 2b).

Bi m6 men sé phan bé theo chiéu dai dam theo quy luat:

Bi - m6 men B (N.m?)

kL
sh(kx)sh—
B -PeT " 2 hio<x<lt.
® k  sh(kL) 2
kL
sh(k(L — x))sh—
_PelT T2 khibexs<L
R sh(kL) 2

Biéu d6 bi m6 men dugc trinh bay trén Hinh 3 (dudng 2). Bi mé
men I6n nhat bang:
kL
_re 2
©~ Kk sh(kL)
_ 1x3,35 0,976
©0,005764 2,7829

Pe sh”

=202,87kN.cm? = 20,287N.m?
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Bai todn 3: Khdo sdt ddm mét nhip géi tu do chiu hai tdi trong tép
trung - uén ‘thudn tdy” va vénh “thudn tay” (Hinh 2c).

Phan b6 bi mé men theo chiéu dai dam dugc biéu thj bang cac
quan hé sau:

=E3h(kx)(sh&+sh&] ,khi 0<x<C.
°~k shk) o 3 3 3
sh&
B, =% 3 (sh(k(L - x))+ sh(kx)), khi = <x < 2.
k sh(kL) 3 3
_ Pe sh(K(L = x)) X))(sh& + sh&] , khi 2 x<L
°" 'k sh(kL) 3 3 3
Sau khi thay thé, bi m6 men I6n nhét bang:
sn2 Kt

—Pe” 2 (sh& + sh&j = 26,377kNm?
k shikL) " 3 3

Bi€u d6 bi mé men dugc trinh bay trén Hinh 3 (dudng 3).

3.PHU LUC QUOC GIA

Trong EN 1993-1-3, c6 mdt s6 thong s6 do quéc gia quyét
dinh (National determined parameter — NDP). Cac théng sé nay
nam rai rac trong cac Diéu & phan chinh van cta Tiéu chuan.
Viéc nghién ctu va déi chiéu cac thong s6 qudc gia cla cac
nudc khac nhau dugc thuc hién dua trén Phu luc quéc gia
(PLQG) cta mét s6 nudc nhu: Anh, Phap, Puc, Phan Lan, Pan
Mach, Singpore, v.v. Trong cac nudc ké trén, cadc quéc gia Anh,
Phép, Buc c6 déng gbp chinh cho viéc bién soan bo tiéu chuin
Eurocodes. Con moét sé nudce Xlovackia, Slovenia, Romania cling
xay dung tiéu chudn dua trén cac tiéu chudn cda Lién x6
c0/Nga, giéng vai Viét Nam. Ngoai ra, cac nudc Singapore,
Malaysia cé dac thu khi hdu tuong d6i giéng Viét Nam.

2.1 Théng s6 qudc gia trong cac tiéu muc ctia EN 1993-1-3

Sau day théng ké so bd cac NDP trong cac ti€u muc cla
chinh van trong EN 1993-1-3.

- NA.2.2 Hé sé an toan riéng, ym [EN 1993-1-3, 2(3)]. S& dung
cac gia tri dugc dé xuat. Cac gia tri khuyén nghi cho nha: ymo =
1,00; ywm1 = 1,00; yma = 1,25.

- NA.2.3 Hé s6 an toan riéng, ymser [EN 1993-1-3, 2(5)]. Su
dung cac gia tri dugc dé xuat. ymser = 1,00.

NA.2.4 Gia tri danh nghia cta gidi han chay fy, va gidi han
bén kéo t&i han fy [EN 1993-1-3, 3.1(3) Ghi cha 1 va Ghi cha 2].
Ghi chu 1: sir dung gia tri dugc dé xuat. Ghi chu 2: bén canh cac
vat liéu thép va cac loai dugc liét ké trong Bang 3.1b cia EN
1993-1-3, cac vat lidu thép khéc cling cé thé dugc st dung, vai
diéu kién la dac tinh cg hoc clia ching dap (ng cac yéu cau
hodc dugc chi dinh theo cac nguyén tic cla cac tiéu chuén
dugc liét ké trong bdng 3.1b cia EN 1993-1-3.

- NA.2.5 Chiéu day cta thép 16i [EN 1993-1-3, 3.2.4(1)]. Gidi
han cho phép cta thép ca ban tecor dé thiét ké bang tinh toan
theo EN 1993-1-3 nhu sau: - D&i véi tam va cau kién : 0,35 mm <
teor < 15 mm; - PG vai lién két: 0,35 mm < teor < 4 mm.

- NA.2.6 Khiém khuyét (khdng hoan hao) vong ban dau [EN
1993-1-3, 5.3(4)]. S« dung cac gia tri dugc dé xuat.

- NA.2.7 Hé s6 riéng cho chét co khi, ymz, [EN 1993-1-3,
8.3(5)]. Hé sé an toan riéng, ymz, cho chét co khi tuong tng nén
dugc 1ay nhu sau: Cap 4.6: ym2= 1,5. Cac cap khac: ymz2 = 1,25.

- NA.2.8 Kha nang chiu luc thiét k& ctia dinh tan chim [EN
1993-1-3, 8.3(13)]. Kha nang chiu cdt cla dinh tan chim can
dugc lay ti thi nghiém. Trong trudng hop cac gia tri dé bén dac
trung dugc cung cap bdi mét nha san xuét, ching can dugc su
dung cuing véi gia tri ym: dugc dé xuat cla nha san xuat.
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- NA.2.9 Kha nang chiu luc thiét ké cua vit tu khoan [EN
1993-1-3, 8.3(13)]. Kha nang chiu cét, kha nang chéng kéo tuot
va kha nang chiu kéo cua vit tu khoan can dugc lay tu thi
nghiém. Trong trudng hop gia tri cdc cudng dé dac trung dugc
cung cap bdi nha san xuat, ching can dugc st dung cung vai
gia tri ym2 dugc dé xudt cla nha san xuat.

- NA.2.10 D6 bén thiét ké ctua chét dan [EN 1993-1-3,
8.3(13)]. Kha nédng chiu cat, kha ndng chéng kéo tudt va chéng
kéo cua chét dan can dugc xac dinh bang cach thdt nghiém.
Trong trudng hgp cac gia tri cudng d6 dac trung dugc cung cap
b&i nha san xuat, ching can dugc két hgp st dung cung vdi gia
tri ym2 dugc dé xuat cla nha san xuét.

- NA.2.11 Kha néang chiu lyc thiét ké cta bu 16ng [EN 1993-1-
3, 8.3(13)]. Kha nang chéng kéo xuyén cla bu 16ng chiu kéo can
dugc xac dinh bang cach thi nghiém. Kha nang chiju luc dac
trung dugc cung cép bdi nha san xuét, ching can dugc st dung
cuing véi gia tri ym2 dugc dé xuat clia nha san xuat.

- NA.2.12 Hé s6 rieng cho m&i han diém, ym2 [EN 1993-1-3,
8.4(5)]. B6i v6i mbi han diém chiu cét, s& dung ym2 = 1,25.
M@i han diém khoéng nén dugc st dung trong chiu kéo.

- NA.2.13 Hé s6 riéng cho mé&i han chéng, ym2 [EN 1993-1-3,
8.5.1(4)]. Si dung gia tri dugc dé xuat.

- NA.2.14 Thiét ké dugc h trg bdi thi nghiém [EN 1993-1-3,
9(2)1. Thi nghiém can dugc thuc hién theo cac nguyén tic dugc
dua ra trong A.2 dén A.5 cGia EN 1993-1-3. Viéc danh gia két qua
thi nghiém dé dua ra cac gia tri dic trung hodc thiét ké c6 thé
dugcthyc hién theo cac phuong phap dugc dua ra trong A.6
cta EN 1993-1-3. Ngoai ra, cac phuong phap trong Phu luc D
cla EN 1990 c6 thé dugc st dung.

- NA.2.15 Dam dugc ngam ba&i cac tdm [EN 1993-1-3,
10.1.1(1)]. S dung céc thi nghiém dugc mé ta trong Phu luc A
cla EN 1993-1-3.

- NA.2.16 M4t 6n dinh cla ban canh tu do [EN 1993-1-3,
10.1.4.2(1)]. Hé s& gidm mét 6n dinh xodn-ngang, y.r, can dugc |dy
theo EN 1993-1-1, 6.3.2.2 st dung dudng cong mat én dinh b.

- NA.2.17 Quy trinh thi nghiém [EN 1993-1-3, A1(1)]. Ghi chu
2: Thi nghiém nén dugc thyc hién theo cac nguyén tac dugc
dua ra trong A.2 dén A.5 cia EN 1993-1-3. Viéc danh gia két qua
tht nghiém dé€ dua ra cac gia tri dac trung hoac thiét ké cé thé
dugc thuc hién theo cac phuong phap dugc dua ra trong A.6
cta EN 1993-1-3. Cac phuong phap trong Phu luc D cda EN
1990 c6 thé dugc st dung dé thay thé. Ghi chu 3: Két qua thu
nghiém sdn c6 c6 thé dugc chuyén ddi thanh cac gia tri
Eurocode tuong duong véi diéu kién cac quy trinh kiém tra ban
dau tuan thd cac nguyén tac dugc dua ra trong EN 1993-1-3 va
cac sédp x€p thi nghiém khéng khac biét dang ké so vdéi céac
khuyén nghi ciia A.2 dén A.5 cla EN 1993-1-3. Cac gia tri thiét
ké hodc dic trung tuong duang Eurocode c6 thé thu dugc bang
cach phan tich lai di liéu thir nghiém thé ban dau theo cac
khuyén nghi cta A.6 cia EN 1993-1-3 hoac Phu luc D cta EN
1990, hodc bang céch phan tich lai cac gia tri dc trung hodc
thiét ké ban dau.

- NA.2.18 Hé s6 riéng cho két qua thi nghiém, yM [EN 1993-
1-3, A6.4(4)]. Céc gia tri dugc dua ra trong Phu luc quéc gia nay
dé thiét ké theo tinh todn c6 thé dugc st dung.
Lua chon céc gia tri cGa ym do viéc st dung phu luc D ctia EN
1990 c6 thé dugc st dung.

- NA.2.19 Han ché vé viéc st dung "Thiét ké don gian cho xa
g6" [EN 1993-1-3, E(1)]. Quy trinh dugc dua ra trong Phu luc E
cla EN 1993-1-3 khéng dugc s dung. Thong tin vé mot
phuong phép thay thé dugc dua ra trong NA.4.
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- NA.3 Quyét dinh dinh vé tinh trang phu luc tham khao
NA.3.1 Phu luc B EN 1993-1-3 Phu luc B c6 thé dugc st dung.

-NA.3.2 Phu luc C. EN 1993-1-3 Phu luc C ¢6 thé dugc st dung.

-NA.3.3 Phu luc D. EN 1993-1-3 Phu luc D c6 thé dugc st dung.

-NA.3.4 Phu luc E. EN 1993-1-3 Phu luc E c6 thé dugc st dung

2.2 Lua chon théng s6 quéc gia trong Phu luc quéc gia cla
mot s6 nudc

Lua chon trong PLQG (NA - National Annex) clia mét so
nudc c6 thé dugc chia thanh 03 nhom:

Nhom 1: Cac nudc ¢6 Phu luc quéc gia, gom:

- Puc (DIN EN 1993-1-3 / NA: 2010-12), cac hé s an toan
dugc thiét lap nhu sau ymo = 1,10, ym1 = 1,10, ym2 = 1,25. Gidi han
16i thép cdu kién dugc thiét lap nhu sau: 0,45 mm < ter < 3,0
mm.

- Ha Lan (NEN-EN 1993-1-3: 2006 / NB: 2011),

Gi6i han 16i thép cdu kién dugc thiét lap nhu sau:
Minimal = 0,95 mm, Maximal = 8,00 mm

- Xlo-va-ki-a (STN EN 1993-1-3 / NA: 2010), Céac hé sé an
toan dugc thiét lap nhu sau: ymo = 1,00, ym1 = 1,10, ym2 = 1,25.

- Anh (BS EN 1993-1-3 / NA: 2009), Gidi han 16i thép cdu kién
dugc thiét 1ap nhu sau: 0,35 mm < teor < 15,0 mm. Khi chon
“phuong phap BS-EN NA clia Anh”, gid tri cda Chi, LT dugc xac
dinh bang cach s dung Trudng hgp chung cho LTB, tuc la EN
1993-1-1 diéu 6.3.2.2.

- Romania (SR EN 1993-1-3: 2007 / NB: 2008), Cac hé s6 an
toan dugc thiét 1ap nhu sau: ymo = 1,00, ym1 = 1,10, ym2 = 1,25

- Singapore (SS EN 1993-1-3: 2010) quy dinh gigi han 16i
thép cau kién dugc thiét 1ap nhu sau: 0,35 mm < teor < 15,0 mm.
Khi chon “phuong phap SS-EN NA cla Singapore”, gia tri cla
Chi, LT dugc xac dinh bang cach st dung Trudng hgp chung
cho LTB, trc la EN 1993-1-1 diéu 6.3.2.2.

- Na Uy (NS-EN 1993-1-3: 2006 / NA: 2009). Cac hé s6 an
toan dugc thiét lap nhu sau: ymo = 1,05, ym1 = 1,05, ym2 = 1,25.

Nhom 2: Cac nudc st dung Phu luc quéc gia mac dinh theo
EN, gom:

- Céng hoa Séc (CSN EN 1993-1-3/Z1:2010-03),

- Phap (NF EN 1993-1-3 / NA: 2007-10),

- Ao (ONORM B 1993-1-3: 2007),

- Bi (NBN EN 1993-1-3 ANB: 2011),

- Phan Lan (SFS EN 1993-1-3 NA),

- Ailen (I.S. EN 1993-1-3 / NA: 2006),

- Ba Lan (PN-EN 1993-1-3: 2008),

- Hy Lap (ZEM EAOT 1493-1-3: 2009),

- Luxembourg (EN1993-1-3: 2006 / AN-LU: 2011),

Nhom 3: Nhém cac nudc khdng c6 Phu luc quéc gia, gom:

- Malaysia va Slovenia.

4. KET LUAN VA KIEN NGHI

Qua cac ndi dung nghién clru trong bai bao nay, két qua dat
dugc nhu sau:

- Da lam ré dugc mot sé van dé khi thiét ké két cau tao hinh
ngudi theo EN 1993-1-3, c6 thé ap dung dé thiét ké két cau tao
hinh nguéi khi st dung céac Tiéu chudn Viét Nam (TCVN) hién
hanh, cu thé vé: vat liéu thép va vat tu han, ciing nhu phu hop
vGi hé théng tiéu chudn 1SO.

- Thuc hanh tinh toan bi mé men déi véi dam tua khép hai dau
chiu tai trong phan b6 déu hodc tai trong tap trung (mot tai trong
tap trung hodac hai tai trong tap trung). Qua vi du sé thay rang, da
lam ré viéc tinh toan bi mé men d6i véi cau kién thanh mong tiét
dién hg, c6 thé ap dung déi véi mot sé trudng hgp khac nhau vé
hinh thuic tiét dién va diéu kién lién két & hai dau.

- Ki€n nghi lam ré cac céng thuc tinh toan mat én dinh d6i
vGi dam chiu uén dugc kiém ché tai cac diém khong lién tuc,
cing nhu xay dung cac sg dé khéi tinh toan cau kién co ban va
m&i ndi doi vai két cau tao hinh nguéi.
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bang phan mém Plaxis

Displacement analysis of pile-rock breakwater using Plaxis

>HONG QUOC KHANH', LE BAO QUOC*
"HVCH Trudng Pai hoc Can Tho.

2GV Khoa Xay dung, Trudng Dai hoc Xay dung Mién Tay, *Email: lebaoquoc@mtu.edu.vn

TOM TAT

Bir bign Bang khu vire huyén Ngoc Hign, tinh Ca Mau ngay bi xai I
do anh huéng ca bign ddi khi hau, nede bign dang. sang bién.
Cang trinh ke bién dé bao vé bir duge xay dyng nham gidm song va
x0i |&. Sau qué trinh xdy dyng cd nhitng &nh hudng tac dang dang
chéy, bai léng, xai &, song bién. Bai bao trinh bay khao sét s bign
ddi dia linh, va phan tich danh gia cac yéu td tac dang |en khu vire,
viing ven bién va ket céu ke bién bao ve bir thang qua phurong phap
phén tir hitu han. Phuang phép phén tir hir han duge siv dung dé
md hinh hda va phan tich cac yéu td lien quan tac dang |en ket céu
ke bign va bign ddi dia hinh khu v nghién ciru. Phueng phap sd
thang thuang duge st dung trong linh vue ki thuat va nghién ciu
d& ma phang va danh gig cac hién tugng phic tap.

Tir khaa: Ke ly tam chén sang; chuyén vi; Plaxis; ke bién.

ABTRAST

The coastal area of Ngoc Hien district, Ca Mau province, is
experiencing erosion due to the impacts of climate change, rising sea
levels, and coastal erosion. To mitigate these effects, a seawall
project has been constructed to reduce wave action and erosion.
After the construction process, there have been observable effects
on water flow, sedimentation, erosion, and sea waves.

This article presents a survey of changes in the landscape and analyzes
the factors affecting the coastal area and the structure of the seawall
using the finite element method. The finite element method is employed
to model and analyze the various factors that impact the seawall
structure and the changes in the landscape of the research area. This
numerical method is commonly used in engineering and research to
simulate and evaluate complex phenomena.

Keyword: Pile-rock breakwater; displacement; plaxis; coastal

dike.
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1.DAT VAN DE

Bién dé&i khi hau dang dién ra hét stc phtic tap va tién trién
manh mé anh hudng nghiém trong dén tai nguyén thién nhién,
mai trudng va su phat trién kinh té, xa hoi. Ca Mau la mét tinh
thuéc Péng bang song Clu Long nam & cuc nam cda Viét Nam
clng bi anh huéng nang né va tac déng dién bién nhanh, vi dugc
bao quanh bai bién Péng nén dudng bd bién Béng chiu tac ddong
chd yéu clia séng bién, gié bdo. Trong nhiing thap ky gan day, tinh
trang x6i 16 dudng b bién Bong va mat dan dién tich riing phong
ho dang la mét van dé xay ra nghiém trong tai tinh Ca Mau. Déng
thdi, tinh hinh sat |6 & khu vuc nay van dang dién bién rat phuc tap
do séng bién thudng xuyén tac déng dan dén xam Ian manh mé
vao phia trong dnh hudng truc ti€p dén tuyén bd bién Pong, gay
nguy hiém truc ti€p dén vudn qudc gia Mai Ca Mau, Khu Du lich
Mui Ca Mau, dudng H6 Chi Minh, Cét méc toa dé Quéc gia.

Hinh 1. Ban d6 xdi 16 tdng quét b bién DBSCL [8]

Thuc trang sat I& nghiém trong, nhiéu tuyén keé b& bién Déng
da dugc xay dung nham muc dich gidm tac déng clia séng va phuc
héi lai bai bién. Tuyén cong trinh dugc thiét ké cac dang két ciu
chinh trong tuyén k& bién nay la ké ly tdm, k& Busadco va ké ban
nguyét. Qua qua trinh khao sat va nghién ctiu cho thay ke ly tam la
gidi phap kha hiéu qua cho tuyén ké b& bién Déng so véi cac gidi
phép con lai. Tuy nhién, chua c6 nghién ctiu quan trac dé danh gia
d6 6n dinh cta ké ciing nhu xem xét so sanh véi thiét ké bang
phuong phap phan ti& hiru han. Bai bdo trinh bay khao sét, danh
gia, phan tich, xét su thay déi dia hinh 6n dinh céng trinh ké bg
bién Doéng tai huyén Ngoc Hién tinh Ca Mau.
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2. KHU VUC NGHIEN cUU
Huyén Ngoc Hién thuéc tinh Ca Mau, 1a huyén cuc Nam cda
Viét Nam. Dia ban huyén nay thuéc khu du trit sinh quyén Mai Ca
Mau da dugc UNESCO céng nhan la khu du trir sinh quyén thé gidi.
Huyén Ngoc Hién la ving déng bdng ven bién cla tinh Ca Mau c6
téng dién tich tu nhién 1a 37.797,81 ha, c6 chiéu dai doc theo bd
bién cda huyén Ngoc Hién c6 nhiéu clfa séng 16n d6 ra bién, c6
nhiing clta séng réng 600-1.800 m, sdu 19-26 m. Triéu bién xam
nhap sau vao dat lién theo hé théng séng rach, do bién dé triéu
cao nén phan Ién dat dai cta huyén thudng bi ngap (Hinh 2) va
séng tac déng ba bién, nham bao vé by da xay dung céng trinh ké

giam song.
" l{i\ ’, : ] Bt Mo NA&C“N - TénTo '_ /

Tre Lt A NGOCSITHIENS

Tadfi Glang
M. Ong Trang s
Si-Crar Lot %o b T = - “
= L = HiR-AR TSy TE
Ong Tang™ JH "1 videh A Bong S |7 i \
Phi g Bictts! =TS s A g S "
viimg it Cd Mo Vién An J #io _@\’7‘: - / =P Y
Mau L. a E -
Tuyén cong {— Tl - Al 8 }
I3 ']
gong vl trinh bo Tay Roeh GOA -
T gt I | A 3 T
T o T Tuyén cong

trinh bd Péng

Hinh 2. Khu vuc xdy dung cong trinh ke Iy tdm gidm séng

3. PHUONG PHAP NGHIEN CUU

3.1.Thu thdp sé liéu

Bai bo trinh bay khao sat, phan tich su 8n dinh clia cong trinh
ké ly tdm gidm séng da xay dung trén bd bién huyén Ngoc Hai,
tinh Ca Mau, trén ca s s6 liéu két hgp khao sat thuc dia do dac, dia
hinh, danh gia dugc sy thay déi dia hinh cla khu vuc nghién ciu
va phan tich 6n dinh do tac déng séng bién, dong chay dua vao
phuong phap PTHH théng qua phan mém Plaxis. dua theo so d6
nghién ctu (Hinh 3).

56 lién dia chat ‘ ‘ Hé so thist ke

Théng so dat Ki hiéu Don vi Lop 1
Hé s6 poisson u - 0,35
Lucdinh C kPa 741
GOc ma sat ¢ Do 21,48
Rinter coc va dat - - 0,85
Rinter coc va dd hdc - - 0,80

Cac théng s6 vat liéu dugc trinh bay Bang 2 va Bang 3.
Bang 2. Théng s6 vat liéu

Goc
. Luc Dung — Dung \oan  Hess
Vat dinh trongty  trong N ",
SIT . . sa o <1 dan hoi né
liéu donvi tron nhién bao hoa (kPa) hén
kPa) "M vmd) (/) J
(d9)
1 D?t 74 21,5 15,1 15,7 995 0,35
nén
2 th);c 0,0 45,0 17,0 27,4 300.000 0,20
Bang 3. Thong s6 vat liéu bé téng c6t thép
appin EA El w v
ST Vatligu (KN/m)  (KN.m¥m)  (KN/m/m)
1 Dam (55x40) 6,2E+06 8,2E+04 0,40 0,2
2 Coc BT duy ting luc 9,8E+06 8,1E+05 3,05 0,2

Thu ldp s6 lign

Khao san dia hinh

Phan tich én dinh
(Phuromg phap PTHH)

Két lnjn

Hinh 3. So d0 nghién c(u
Cac s6 liéu dia chat dugc trinh bay & Bang 1.
Bang 1. 56 liéu dia chat dién hinh khu vuc nghién ciu

Thong sd dat Ki hiéu Ponvi Lop 1
Ma hinh dat - - Mohr-Coulomb
Trong lugng riéng tu nhién Y KN/m? 15,1
Trong lugng riéng bao hoa Yoh KN/m3 15,7
Hé s tham theo phuong ngang Kn m/day 1,32E+02
Hé 56 thdm theo phuong diing Ky m/day 6,58E-+01
Ma dun dan hoi E kPa 995

Céng trinh ke ly tdm chdn song tai bd bién huyén Ngoc Hai
dugc xdy dung trén nén dia chat rat yéu (I6p bun déo day khoang
15m) va chiéu dai coc ly tdm 10m va doan coc trén mat dat la 3m,
cong trinh dugc thiét k€ Tan suat tinh toan 8n dinh két ciu: P =
3,33% (30 nam xuat hién 1 1an), cao trinh dinh ké la +2,50m; phia
ngoai than ke dong 02 hang coc bé tong ly tam tron dudng kinh
ngoai 35cm dugc thé hién & Hinh 4 - Hinh 6.

] A .
T T  E eSO ae ot Do®
[ M (!
] 3 S 1] e .
ll Kl

Hinh 4. Mdt bang clia mot don nguyén ke ly tam chan séng

‘el m WoomommEam B - ——

Hinh 5. Mdt ct mot don nguyén cla ke ly tam chan séng
H w.: -:;M A-h  § MAT CATEB-B

" W am

Hinh 6. Mdt cit ngang cda ke ly tam chdn séng
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3.2. Tinh todn dp luc séng
Bai bao tinh toan tac dong clia song bién lén két cau ke ly tam

chan séng bién, ing dung phuong phap PTHH théng qua phan S e
mém Plaxis xac dinh &n dinh cla céng trinh thay Igi: Chuyén vi S

theo phucng ngang va doc truc cong trinh (truc x va y) va én dinh
trugt cla cong trinh. Cac két qua tinh toan sé dugc so sanh véi
TCVN 4253:2012 Cong trinh thuy Igi - Nén cac cong trinh thay céng
- Yéu cau thiét ké nham kiém toan su chuyén vi cla cdng trinh c6
trong gidi han cho phép.

e

Hinh 8. S¢ d6 song téc dung Ién cong trinh
Cac yéu t6 séng do gié dugc xac dinh theo Bretshneider.

0,42
0,750 0,0125(9] (3)
s _ 0,2831{0,530[&}'] }gi‘f
WA W { o 0,750
o 2]
0,25
g T 0375 0,077 L?) (4)
e oy 1,2.tg{0,83(g—h) }giw
) W2 0,375
Hinh 7. Mé hinh bai todn tinh én dinh. Ap luc séng dugc tinh toan tuong ting trudng hgp nguy hiém
Ap Iyc séng tac dong lén ké gidm séng dugc tinh toan theo nhat déi véi cong trinh v6i muc nudc cao nhét Zu, = 1,34 (m), chiéu
TCVN 9901:2014[16] (Hinh 8), theo cong thuc: cao song (Hs) I6n nhat, budc song (Ls) tir s6 lieu khao sat tai khu
I vuc nghién ctiu, dugc mo phong thanh tai trong phan bo tac dung
pP=pr,= §O7gHSD(O’O337S+ 0,75) (1 vao cong trinh theo s6 d6 Hinh 8 Cac gia tri tinh toan ap luc séng
tac dung vao cong trinh dugc trinh bay Bang 4.
- Py 2
" e 2
Bang 4. Tinh toan s6 liéu ap luc song
R - o Két qua
STT Théng s6/Cong thic tinh Ky higu Gia tri Don vi
I  Cacthéng sé tinh toan
1 Cao trinh muc nudc thiét ké Zup 1,34 m
2 Cao trinh dinh dé thiét ké Za 2,50 m
3 Caotrinh chan dé T -0,84 m
4 Chiéu cao muc nudc tir day cong trinh dén MNTK (hi= Zup- CTD) h, 2,17 m
5  Chiéucao song Hs 1,26 m
6 Budc séng Ls 23,98 m
7 D6 déc6n day bién 16n nhat i 0,14
o 27r.H$p
8 Po6 déc chiasong S, = 5 So 0,03
&Tu10
9 Hé s6 song v3 ¢ = lga &o 0,76
I
10 Chiéu cao céng trinh (H= Z4- CTD) H 3,33 m
11 Chiéu réng céng trinh B 2,50 m
1l Ap luc séng tac dung theo phuong ngang
Ap luc s6ng 16n nhat
pu = £07.9Hsp.(0,033 % +0,75)%0.1 P 104 T/m?
_ Py
Ne Ere Ne 0,14 m
Ap lyc séng tai dinh 0,10 T/m?2
Ap luc s6ng phan dudi muc nuéc Wi 2,71 T/m
Ap luc séng phan trén muc nuéc 2,02
- Phan chir nhat Wi, 1,35 T/m
- Phan tam giac Wss 0,673 T/m
. Ap lucséng tac dung theo phuong ditng Wad 1,63 T/m
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Hé s6 6n dinh FS dua theo phuong phap suy gidm stc khang
cat la phuong phap dugc st dung rong rai trong cac nghién ciu
clia Cheng et al.,Yuan et al., Tu et al. v&i [17],[18],[19]:

tangp ¢
FS=Y M= =
Z o tang, c

”

Viéc gidam cac thoéng s6 (c) va (¢) dugc kiém soat bsi tham s6
> M bién dong theo tiing budc tinh toan cho dén khi xay ra trang
thai mat 8n dinh thi dung lai. Gi tri XMsr cudi cuing dat dugc trudc
khi trang thai mat 8n dinh xay ra la chinh 13 hé s6 an toan cta mai
ba& FS.

Theo phuong phap suy gidm stic khang cat:

. FS > 1 thi mai b& & trang thai 6n dinh;

. FS = 1 thi mai bs dén giGi han mat én dinh;

. FS < 1 thi mai bd & trang thai mat 6n dinh dan dén nguy
co sat |G cao.

Theo Quy chuin Quéc gia (QCQG) 04-05:2012 clia BNN&PTNN,
(2012) vé cac quy dinh chu yéu vé thiét ké cong trinh thay Igi, Muc 7
quy dinh vé& hé sé an toan ctia cong trinh cap llI, IV. Hé s6 an toan vé do
8n dinh (K) trong trudng hop nguy hiém nhat:

K = 1,05: Céng trinh 8n dinh;

K < 1,05: Céng trinh méat 6n dinh.

Sau khi thi cing (2020) Sau khi sir dyng 3 niim (2023)

Phia bién -3 Phia bign <3

» + o
o t

Hinh 9. So do tinh toan.

Hinh 10. So d6 tinh ton hé s§ 6n dinh cla cong trinh trén phan mém PTHH

3.3.Ddnh gid sy bién déi dia hinh

Dia chat khu vuc bg bién rat yéu vai I6p bun & trang théi chay déo
day khoang 15m. Cao d6 bd bién Ngoc Hai trudc xay dung ke ly tam
dugc thé hién & Hinh 11 (Hon D4u). Bia hinh khu vuc ¢6 d6 déc khong
qua lén véi cao dé dao dong tir 2,0 m dén -2,0 m.

Hinh 11. Dia hinh bd bién Ngoc Hai tai giai doan thiét ké

Khao sat do dac xac dinh su thay déi dia hinh sau khi khi tuyén
ke dugc xay dung. K&t qua dugc thé hién & Hinh 12, dia hinh khu
vuc nghién ctu khéng thay déi dang ké, cao do chu yéu cia dia
hinh van phan bé tir 2,0 m dén -2,0 m. Tuy nhién, tai khu vuc séng
Rach Géc, dia hinh day séng da c6 su thay ddi khi chiéu song 16n
nhat cta day song da tang thém 0,5 m (tUr -7,9 m & giai doan chua

xay dung ke 1én -8,4 m sau khi ké chadn s6ng dugc xay dung). Biéu
nay cho thay tac dong ctia ké dén su bién hinh long dan cta khu
vuc clfa séng Rach G6c. Tai hai vi tri dau ctia hai doan ke dugc thiét
ké c6 dang cung tron nham bao vé hai bd clia séng. Tuy nhién,
thiét ké trén da thu hep long dan tai vi tri clra séng dan dén van
téc tai day tang 1én (theo dinh luat bao toan luu lugng). Piéu nay
dung & ca hai trudng hop: (1) nudc chay ra bién khi thuy triéu thap
va (2) nudc bién chay vao dat lién khi thuy triéu cao.

Hinh 12. Dia hinh bd bién Ngoc Hai giai doan xay dung ke chdn séng

Nhém tac gid da s dung phan mém GIS xac dinh sy thay déi
cao do dia hinh vao thang 4/ 2023 tai khu vuc nghién ctu. Theo
thaoi gian, su thay ddi cao do dia hinh giai doan trudc khi thi cong
ké ly tdm va sau khi thi cong xong cho thdy thay déi dia hinh
khéng qua 16n. Nhiing thay d&i dia hinh phan I6n & nhimng ba nam
sau va tap trung tai hai vi tri da dugc danh ddu trén Hinh 13.

.2 A

Hinh 13. Dia hinh ba bién Ngoc Hai giai doan sau ba nam st dung ke chdn song

Nhan xét: Tai vi tri 1, cao d6 dia hinh dugc nang Ién tai bs trai
clia clfa s6ng Rach G&c va ha thap tai bd phai. Su thay déi cao do
trén c6 thé do tac déng clia céng trinh ké lam thay d6i long dan
clia clfa song da phan tich & trén.

Vi tri 2, cao d6 dia hinh tur phia trong ké tré vao dat lién da duoc
nang 1én tir 0,0 m d&n 1 m. Tuy nhién cao d6 phan dat tur ke trg ra bién &
doan nay lai ha xuéng tir 0,0 m dén -0,5 m. Biéu nay cho thay tac dong
clia cong trinh ke ly tam gidm séng dén qua trinh boi tu/xdi 16 bé bién.
Cong trinh ke ly tam da gitia lai lugng bun cét phia trong ké gitip khu vuc
nay c6 dia hinh dugc nang cao Ién trong khi d6 lugng bun cat phia ngoai
ke c6 xu hudng sut giam dan dén dia hinh c6 phan bj ha xuéng. Poan
dau keé G vi tri 2 la doan ké duoc thi cdng va hoan thanh dau tién nén tac
déng dén qua trinh boi tu/xdi |6 tai vi tri doan ke nay dién ra rd rang hon
cac vi tri con lai ctia tuyén ke.

Cac vi tri con lai cha tuyén k&, qua trinh nang Ién va ha xudng
cta dia hinh dién ra khéng qua ré rang, cao dé bién dong tap
trung & cac doan rach thoat nudc tu nhién (Iong lach) clia ba bién.
Su thay d6i cao d6 tai c6 vi tri hé khoan dia chat tu khi thiét k& ke
dén khi hoan thanh mét phan tuyén keé cling dugc tinh toan va thé
hién & Hinh 14,

Thay déi cao 4 doe theo tuyénké

=2 oo

Thay doi cao 45 (m)

—we_v._z:\w—
——
==
o
I
]
=
u

s

HTI HI2 HI3 HT4 HIS HI6 HI7? HI8

i tri

HTS  HT10

Hinh 14. Su thay ddi cao d6 ciia céc hd khoan dia chat doc theo tuyén ké
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CAc vi tri da co ke xay dung (HT1, HT6, HT8, HT9 VA HT10) cao
d6 dia hinh déu nang 1én, Dac biét la vi tri HT1, qua trinh béi tu tai
vi tri nay rat nhanh, do day la vi tri dau keé (Vi tri 2 & Hinh 13) c6 dé
cong d&c biét nén lam thay déi huéng cia dong chdy dan dén su
I3ang déng ctia bun cat. Sy tac ddng dén qua trinh boi ldng cua ke
khong chi & trong pham vi ké ma con tac dong dén cac vi tri gan
d6 nhu HT2 va HT3. Cao d6 dia hinh tai cac vij tri trén da dugc nang
[én ro rét.

Céng trinh ke cling lam thay d6i long dan & ctia séng Rach Géc,
diéu nay dan dén cao dd tai vi tri HT7 da ha xuéng gan 0,4 m. Tuy
nhién, Hinh 14 cho thay su thay d&i long dan nay chi dién ra cuc bd
tai clia sdng va khéng anh huéng dén hai phia bg, do céng trinh ké
da bao vé.

4, KET QUA VA THAO LUAN
4.1. Chuyén vi cda ké ly tam theo thdi gian
Ung dung phuang phap PTHH tinh toan chuyén vi theo thai
gian cac doan ke tuong (ing vdi dia hinh da thay d6i khi cong trinh
ké chan song dugc xdy dung. Két qua tinh todn & ting vi tri ho
khoan HT1 dugc trinh bay & Hinh 15 dén Hinh 6.
f

& 0

Hinh 15. Chuyén vi ngang theo phu;mg X clia mgt module ke
| e

Hinh 16. Chuyén vi ngang theo phuong Y cia mgt module ké

Bai bao da tinh toan sy chuyén vi clia ke tai vi tri cia 05 hé khoan
dia chat tuong (ing vai 05 vi tri da xay dung ké ly tam chan song. Két
qua tinh toan dugc trinh bay & Hinh 17 dén Hinh 18.

Chuyénvi doc tuyén ké theo phirong X

L50

HT1 HTE HT8 HT3 HT10
Vimi

Hinh 17. Chuyén vi theo phuong X doc theo tuyén ke
Clhuyénvi doc fwyen ké theo phurong ¥

u::l.<

0,40

035

: 0.30
H B
0.20

T HTG T8 HT3

Vimi

Clmyen vi (cm}

Hinh 18. Chuyén vi theo phuang Y doc theo tuyén ke
Cac chuyén vi theo phuang ngang (X, Y) tinh toén t&r mé hinh
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PTHH cho két qua tuong d6i nhé (<1,5 cm). Theo TCVN 4253:2012
thi cac chuyén vi nay nam trong gidi han cho phép, ddm bao su 6n
dinh clia céng trinh.

Theo phuong phép suy gidam khang c3t cho thay hé s6 6n dinh
tang Ién tU FS > 1,61 sau khi thai gian xdy dung t=3 nam, dép Ung
theo QCVN 04:2012.

5.KET LUAN

Su chuyén vi clia cdng trinh ké ly tdm chan séng theo phuong
ngang (phuong x) 16n géap 3 lan theo phuong doc (phuong ).
Déng thoi sy chuyén vi tuong déi bé S,=1,48 (cm) va dam bao su
8n dinh.

D6 6n dinh clia cong trinh ké dugc tinh toan theo phuong
phap suy giam stic khang cét trén phan mém PTHH cho thay trong
giai doan thiét ké hé s6 6n dinh FS > 1,51 va khi dua vao sir dung
trong 3 nam thi hé s 8n dinh FS > tang 1én 1,61. Qua trinh nang
Ién clia cao d6 dia hinh gilp gia ting hé s6 6n dinh cho cong trinh
ke theo thai gian st dung.
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Dac diém, tiém nang va dinh hudng bao ton
khong gian H6 Guom trong su phat trién tiép néi

Characteristics, potential and orientation for conservation of Sword Lake's space in

continuing development

> PGS.TS KHUAT TAN HUNG*, TS.KTS DANG HOANG VU

Trudng Dai hoc Kién trdc Ha Noéi, *Email: hungkt@hau.edu.vn

TOM TAT

Bai bao nghién cou hudng tai viee danh gi lai nhimg déc diém coa
khang gian Ha Guom, Ha Nai va tiém ndng bao tdn cia na, tir do dé
xudt dinh huéng bao tdn trong suw phat trién tiep ndi. Phreng phap
nghién ciru chinh duge sir dung la phuong phap danh gia tiém nang
bao ton do Nahoum Cohen dé xuft, nhung duge diéu chinh dé pho
hop vai diéu kign thye tién cia da thi Viet Nam, dong thai thuan Igi
hon cho cong tac danh gia. Cac dif lieu duge thu thap va tang hop
tir nghién ciru tai ligu va khéo sat danh gia tryc tiép tai dia diém.
Ket qué nghién ciru duge dinh legng hoa cho thay khang gian Ha
Gurom co tiém nang bao tan rat lan, 1&n tai 76/100 diém. Diéu da
mat mat khang dinh nhitng gia tri nhiéu mat coa HA Guom, mat
khac nhan dién duge nhitng vén dé va thach thic cu thé ddi vai
khoing gian quy gid nay, dé tir da ca dinh hrang béo ton va ba sung
gid trj cho na.

Tir khaa: Ha Gurom; bao tan; di san da thi; danh gia tiém nang béo
tan.

ABSTRACT

This study aims to re-evaluate the characteristics of the space of
Hanoi's Sword lake and its conservation potentials, thereby
proposing conservation orientation in the continuing development.
The main research method used is the Method of Urban Heritage
Conservation Potentials Assessment proposed by Nahoum Cohen, but
it has been adjusted to adapt to the specific contexts of Vietnamese
urban heritages and at the same time more convenient for proccess
of assessment. The data were collected and aggregated from the
literature review and on-site survey and evaluation. [uantitative
research results show that Sword lake's space has great
conservation potential, up to 76/100 points. That on the one hand
affirms its multifaceted values, on the other hand identifies specific
problems and challenges for this precious space, so as to have an
orientation to conserve and add values to the area.
Keywords: Sword Lake: conservation;
Conservation potential assessment.

urban  heritage;

1. MG PAU

H6 Guam hay con dugc goi la H6 Hoan Kiém nam & trung tam
Tha d6 Ha Noi, gitta khu phé ¢8 va khu phé ci. Day ciing la khéng
gian linh thiéng gan lién vai nhiing sy tich huyén thoai ctia ngudi
Viét trong céng cudc chéng gidc ngoai xam.

HO Guom dugc dé cap kha nhiéu trong cac céng trinh nghién
cliu clia cac tac gia trong va ngoai nudc. Dang chu y trong s6 do la
cudn sach “Thdng Long - Ha Noi mudi thé ky dé thi hod” clia Tran
Hung va Nguyén Qudc Thong, “Lich s&r Ha Ni” cGa P. Papin, “Kién
tric va quy hoach Ha Néi thoi Phdp thuéc” ctia Tran Quéc Bao va
Nguyén Van Dinh, “Ha Néi chu ky clda nhing déi thay” cha P.
Clément va N. Lancret, “Khu phé tdy & Ha Néi nira ddu thé ky XX qua
tu liéu dia chinh” ctia Phan Phuong Thao, cac luan an tién si “Mé6
hinh va phuong phdp quy hoach cdi tao, phdt trién khu phé trung
tam ci TP Ha Néi” ctia Nguyén Qudc Thong, “Bdc diém va su bién
doi cdu tric khéng gian khu phé cG Ha Néi” cha VG Hoai Buc,
“Fabrication de la ville de Hanoi entre planification et pratiques
habitantes - Conception, production et réception des formes bdties”
cla E. Cerise, dé tai NCKH “Cdi tao, bdo ton, ndng cdp cdc khu phé

¢6, cli trong cdc dé thj Viét Nam” ctia Trudng Dai hoc Kién tric Ha
N@i... Tuy nhién, trong phan 16n cac nghién ctu, H6 Guom chi
dugc dé cap dén nhu mét cau trac thanh phan ctia Khu phé ci Ha
Noi, ma chua dugc nghién ciiu mot cach cu thé dé chi ra cac van
dé noi tai chia no. S6 luogng nghién cdu tap trung vao khong gian
H6 Guom va coi n6 nhu mét déi tugng c6 ndi ham riéng la khong
nhiéu. Trong d6 dang chu y la nghién ctru cia Nguyén Pha Duc vé
hinh thai va su chuyén héa hinh thai khéng gian kién trac H6
Guom va quan ly céng trinh cao tang Khu vyc H6 Guom va phu
can, hay phan tich clia Vi Hoai Buc vé su bién ddi cau truc khéng
gian khu vuc H6 Guom véi tu cach 1a “gach néi’ gitta Khu phé cé va
Khu phé ca.

Cho dén nay, H6 Guom mac nhién dugc cong nhan la “vién
ngoc quy” ctia Thi dé Ha Noi vdi rat nhiéu gia tri vé van hoa - lich
s, quy hoach - kién trdc, canh quan, méi trudng. .. Tuy nhién phan
I6n nhiting gia tri d6 chl yéu dugc danh gia mét cach dinh tinh va
dugc nhin nhan trong trang thai “tinh”. Trong bdi canh d6, nghién
ctu nay hudng téi viéc van dung phuong phap danh gia tiém
nang bao tén dé dinh lugng héa cac gia tri cu thé clia khéng gian
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H6 Guom va phu can, tir d6 nhan dién nhiing nguy co va dé xuat
dinh hudng bdo ton cho khéng gian nay. Cac gia tri dugc dinh
lugng nay ciing cé tinh “déng” hon béi ching sé thay déi khi béi
canh cla khu vuc nghién ctu thay déi.

2. TONG QUAN VE HO6 GUGM
2.1. Vitri
H6 Guom nam & trung tam Tha d6 Ha Noi, c6 dién tich 10,7 ha,
dugc bao boc bai phé Dinh Tién Hoang & phia dong va phia bac,
phé Lé Théi T6 & phia tay, va phd Hang Khay & phia nam. Bay cing
chinh Ia khéng gian chuyén tiép két néi Khu 36 phd phudng - con
dugc goi la Khu phé ¢ Ha Néi, von dugc hinh thanh tu rat lau dsi,
& phia bac va Khu phé ci (con goi la Khu phé Phap) dugc hinh
thanh tlr cudi thé ky 19 & phia nam (Hinh 1, 2).
3 s fez

i I T

Hinh 1. H Guom trén oogle ap

Hinh 2. Toan canh khéng gian H6 Guom (Ngudn: L& Thé Thang)
2.2.Lich s hinh thanh va phat trién cia khéng gian Ho
Guom

Vén la mot nhanh cta séng Héng, H6 Guom da dugc hinh
thanh tur lau va tiing mang nhiéu tén goi khac nhau: H6 Luc Thay
(do mau nudc xanh quanh nam), H6 Ta Vong, H6 Thay Quan... Tén
goi H6 Guom hay H6 Hoan Kiém cé tir dau thé ky 15, gan lién véi
truyén thuyét trd guom cho rua than cta vua Lé Thai T8 sau khi
danh dudi gidc Minh xam lugc. Day cling la tén goi chinh thic cla
H6 hién nay.

Trudc day H6 c6 quy md rong hon rat nhiéu, kéo dai tir bén
trong khu vuc phé c6, phia sau phé Hang Dao cho dén tan phé
Hang Chudi. Pau thé ky 18, chua Trinh Giang da lam dudng ngan
doi ho thanh HO6 Ta Vong va HO6 Hu Vong. HO6 Hiu Vong duac
dung lam noi duyét quan thuy chién cla triéu dinh nén dén thai
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Nguyén con dugc goi la H6 Thay Quan [20, tr.21]. Trai qua qua
trinh d6 thi héa, H6 Hitu Vong dan bi 1&p cho muc dich phat trién,
con HO6 Ta Vong (H6 Guom ngay nay) dugc ngudi Phap cai tao,
chinh trang, b8 sung, hoan thién cac tuyén giao théng xung quanh
va c6 dién tich 8n dinh cho dén tan ngay nay.

Co 1& ngay tu thai Ly, H6 Guom da dugc coi la danh lam thang
canh clia dat Thiang Long. Tuong truyén khi vua Ly Thai T6 doi do
vé Thang Long, trén hon dao nho gilra hd da co mot ngéi dén, vua
dat tén cho hon dao 1a Ngoc Tuong Son con ngéi dén la dén Ngoc
Tugng. G khu vuc ven hd, ndm 1056 vua Ly Thanh Téng da cho xay
dung chuia Bao Thién (Sung Khanh Bao Thién Tu). Day la ngdi quéc
tu quan trong bac nhat thai Ly Tran vdi tda thap cao 20 trugng
(khoang 70m) - dugc coi la mot trong An Nam ti Dai khi. Ngay géan
do, chlia Ba Pa (phé Nha Thd ngay nay) ciing dugc khéi dung
trong thai ky nay.

Dén thoi Hau L&, mot s6 cong trinh quan trong tiép tuc dugc
xay dung hojc thay thé nhiing céng trinh d6 nat trong khu vuc Hé:
to I6n va hoanh trang bac nhat 1a Lau Ngi Long dugc xay dung &
vi tri buu dién ngay nay, Chuia Phé Giac (hay con goi la chua Tau
Tugng) dugc xay dung & vi tri UBND TP Ha Néi hién nay, Dén Ba
Kiéu dugc xay dung & chéch 16i vao dén Ngoc Son. Vao dau thé ky
18 trén dao Rua gilta ho, chia Trinh cho xay dinh Ta Vong lam ngi
ngam céanh [19, tr.34], [20, tr.27]. Trén dado Ngoc chua Trinh Giang
da dung cung Khanh Thuy lam noi hong gio, dong thoi dap 2 go
nui Dao Tai va Ngoc Boi & bs hé phia dong. Sau khi cung Khanh
Thuy bi pha hdy vao cudi thai L&, mét nha ti thién da xay dung
chtia Ngoc Son tha Phat tai vi tri d6 [21, tr.241-142]. Cudi thé ky 18,
Pinh Nam Huong dugc xdy dung & vi tri khach san Apricot hién
nay (trudc la khach san Phu Gia). Cling vao thai ky nay, ven hé con
dugc dung nhiéu kién trdc nhu Nguyét dai, Thuy ta. Phuong
dinh... [20, tr.27].

Sang thai Nguyén, xung quanh va bén trong khéng gian H6
Guom, cac cong trinh tén gido, tin ngudng van tiép tuc dugc bé
sung hodc tén tao/thay thé cac céng trinh ci da bi hu hai. Chua
Lién Tri (Bao An) - mot ngdi chua 16n véi kién tric va diéu khic déc
dao dugc xay dung tai vi tri Lau Ngl Long. Nam 1843 chuia Ngoc
Son dugc xay dung lai va d6i thanh dén Ngoc San, thd Tam Thanh.
Dén nam 1865 dén Ngoc Son dugc Phuong dinh Nguyén Van Siéu
van déng xay dung lai va b6 sung mét s6 hang muc nhu dinh Tran
Ba, Cau Thé Huc cung Thap But va Dai Nghién & 18i vao dén [21,
tr.139], [1, tr.88] va c6 hinh thiic 6n dinh cho dén ngay nay.

Vao thaoi Phap thuéc, ngudi Phap da ngay lap tdc nhan ra vé
dep va gia tri cia H6 Guom. André Masson viét: “N6 la mét vong
trang suc cua Ha Néi, la cdi gach néi vui tuoi gitia khu phd ngudi ban
XU v&i khu phé Phdp” [14, tr.122]. Toan quyén Déng Duaong Paul
Doumer trong cuén héi ky ctia minh cling cho rang, day la hé rat
duyén dang, lam nén sy quyén ri cla toan thanh phé [8, tr.229].
Va ngay tir nam 1883, mét trong nhing thu vui ctia dat kinh ky la
dao chai quanh hé hay chéo thuyén trén mat nudc [3, tr.39]. Cung
vGi qua trinh cdi tao, chinh trang va m& dudng vong quanh hé,
ngudi Phap da xay dung nhiéu cong trinh kién trdc quan trong &
khu vuc quanh ho, dang chu y trong s d6 la nha Tho Lén, toa Déc
Ly, Buu dién, Dinh Théng st Béc Ky, ngan hang Déng Duadng, toa
nha Godard, tru s& bao Avenir du Tonkin, S& Canh sat, nha Thay
Ta... Tiéc rang dé thuc hién diéu nay, mét sé cong trinh kién tric
dac sdc & ven hé nhu chua Bao Thién, chua Bdo An', chuia Phé
Gidc... da bj pha hay.

! Déu vét'c()n lai duy nhét ciia Chua Béo An 12 thap Hoa Phong ndm ven HO
Guom, do0i dién Buu dién Bo HO
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Vi vé dep va nhiing gia tri lich st, van hoa, kién trac néi troi, Di
tich lich st va Danh lam thang canh H6 Guom va dén Ngoc Son da
dugc cong nhan la Di tich Quéc gia dac biét theo Quyét dinh
2383/QD-TTg, ngay 09/12/2013 clia Thu tudng Chinh Pha. Theo H6
so xép hang di tich (Tu liéu Cuc Di san Van hoa), cum Di tich nay
bao gém 3 thanh phan chinh: H6 Guom, Dén Ngoc Son va Khu
Tudng niém Vua Lé Thai T6.

2.3. Dac diém quy hoach va kién truc

Cac nha nghién ctu lich st va quy hoach kién tric déu thong
nhat rdng H6 Guom la khéng gian chuyén tiép gitta Khu phé c6 &
phia bac va tay bac véi Khu phé ci & phia nam va déng nam.
Nhitng dau vét quy hoach va kién tric cho thay rat ré diéu do.

Vé quy hoach, cac tuyén dudng xung quanh hé thé hién ré su
giao nhau gilra hinh thai c6 phan tu do, ngau phat ctia Khu 36 phé
phudng véi mang lugi chat ché hinh 6 c& ctia Khu phé Phap 6 phia
nam. Su “va cham” nay tao ra cac khéng gian kha thu vi nhu Quang
truong Boéng Kinh Nghia Thuc, Quang truong Chi Linh, Quang
trudng Cach Mang Thang Tam, vudn hoa Dién Héng, vudn hoa
dén Ba Kiéu, vudn hoa Tay Son..., déng thdi xuat hién nhimng diém
nhan kién trdc c6 tdm nhin xa do an ngl & cudi truc canh quan
nhu Nha hat I6n, Ngan hang Béng Duong.

Mang luai giao thing ' O pho Hinh thirc phin thira

Cay xanh & mat do Di san kién triic Diém nhin

Hinh 3. Cdu tric khdng gian va cc diém nhan canh quan cla H6 Guom va khu vuc
phu can. (Ngudn: [11])

H6 Guom ciing la khong gian két néi cac khu vuc chic nang
xung quanh: & phia bac H6 la khéng gian buén ban truyén théng
theo kiéu phé hang dic trung clia ngudi Viét, phia tay la trung tam
ton gido vdi su gép mat clia nha Thd Lén, phia dong la trung tam
hanh chinh va phia d6ng nam va nam la trung tam thuong mai,
dich vu ki€u phuang Tay. Cach thic té chic nay lam cho H6 Guom
trd nén dac biét hap dan, thé hién sy két hgp hai hoa gilra hai nén
van héa hoan toan khac biét. Bay ciing dugc coi la noi c6 su doi
thoai va giao thoa rd rét nhat gitta 2 nén van hoa Viét va Phap trén
khia canh kién tric dé thi [11] nhu Arnauld Le Brusq da viét “su
chuyén héa nhiing chudn muc vé dé thj dugc du nhdp tir phuong Tay
thé hién qua viéc két hop tinh hap ly kiéu phuong Tay véi nét duyén
ddng A chdu” [18, tr.24] (Hinh 3).

Vé kién truic, dé la su hoa hop gilra kién tric truyén thong Viét
ma tiéu biéu la cum di tich dén Ngoc Son va dén Ba Kiéu véi cac
coéng trinh kién tric thudc dia Phap nhu nha Tha Lon, Buu dién,
Toa béc ly..., trong d6 du c6 quy mé tuong d6i khiém tén, nhung
do 0 vi tri dac dia nén Bén Ngoc San déng vai tro la céng trinh chi
phdéi cdnh quan va méi trudng kién trac.

Viéc b8 sung cac cong trinh kién tric da dang trong va sau
thoi ky Phap thuéc da lam phong pha thém quy kién trac
trong khu vuc H6 Guom va lam gia tang chat lugng do6 thi. Ngay
trong thoi Phap thudc, ngudi Phap da lién tuc bd sung hoac
thay thé nhiing cong trinh kién trac khu vuc quanh HO va tao ra
su da dang vé phong céach kién truc: tir phong cach Tién thuc
dan (Toa Déc ly - 10 Lé Lai, nay la S& Ngoai vu Ha Néi), Neo-
Gothic (nha Thd Lén), D€ ché th hai (Nha hat thanh phé - nay
I3 Nha hat 16n Ha N6i), Tan c6 dién Phap (Dinh Théng s Bac ky
- nay la Nha khach Chinh phu, Khach san Métropole - nay la
Khach san Sofitel Métropole, S& Buu dién - nay thuéc Buu dién
Ha Noi, Tru s& bdo Avenir du Tonkin - nay la Toa soan Bdo Ha
Néi mdi, S& Canh sat - nay la Cong an quan Hoan Kiém...), dén
phong cach Art Deco (Ngan hang Béng Duong - nay la Ngan
hang Nha nudc Viét Nam, Quy Tin dung bat déng san - nay la
Nha Trién Iam 93 Dinh Tién Hoang, Phong Thuong mai va Nong
nghiép - nay la Buu dién Quéc té), va phong cach Béng Duang
(Bdo tang Louis Finot - nay la Bdo tang Lich s, Nha Thay ta Bo
H6). R&t nhiéu céng trinh kién tric trong s6 d6 biéu hién su hoa
nhap clia 2 nén véan hoa, vai xu hudng “tao ra mét nén vdin héa
pha tron gida chi nghia duy ly cGa phuong Tdy vdi triét hoc cda
phuong Béng” [15, tr.159].

Tiép theo, mot s6 cdng trinh kién truc giai doan sau 1954 dugc
b6 sung vao khu vuc ven H6 Guom da khang dinh dugc gia tri va
tao thém cdm nhan vé tinh lién tuc cda lich si. Téa Buu dién Ha
Noi xdy dung nam 1978 tao ra mét diém nhdn mdi trong khong
gian kién trac H6 Guom va trd thanh mot hinh anh than quen doi
vGi ngudi Ha Noi. Cling trong thai ky nay, Cung Thiéu nhi Ha Néi -
mot cong trinh ¢6 thé dugc coi la di sén kién tric hién dai ctia Tha
dé da dugc xay dung & gan do, khdng dinh su tiép ndi kién tric
truyén théng Viét theo hudng vita dan téc vira hién dai. Tuy nhién,
cling khéng han la céng trinh nao cling thanh céng khi tham gia
vao khéng gian hé Guom, chang han nhu Tru s& UBND TP Ha Noi
(1987) véi sy nhan manh theo phuong diing bang nhitng mang,
khéi dac chac tao ra su tuong phan qua muc vai khéng gian canh
quan ven hé, tda nha “Ham ca map” té ra lac léng trong khong
gian chuyén tiép gitra H6 Guom va Khu 36 phé phudng, hay toa
nha Bao Viét trén phé Lé Thai T8 c6 chiéu cao dén 8 tang nhung
van khéng thoat dugc cai vé boc “né cé”...

3. DU LIEU VA PHUONG PHAP NGHIEN CUU

3.1.Phuong phap danh gia tiém nang bao ton di san kién
tric va do thi

Trudc day, viéc danh gia tiém nang bao ton di san do thi cha
yéu dua trén co s& dinh tinh, tao ra cdm nhan rang viéc danh gia
d6 phu thudc qué nhiéu vao nhiing suy luan chi quan cta ngudi
danh gia. D€ khac phuc diéu d6, nam 1999 nha nghién cuiu
Nahoum Cohen (Israel) da dé xuat phuong phap danh gia tiém
nang béo tén di san dé thi. Phuong phap nay tim ra nhiing nét
khac biét doc ddo cla di san va danh gia gia tri lich st va thdm my
cua né dua trén 5 tiéu chi:

1. D3c diém va ranh gidi clia khu vuc d6 thi nghién ctu

2. Su doc dao clia dia diém va cdm nhan vé dia diém

3. Tilé va cac méi quan hé ndi tai (khong gian, hinh khéi...)

4. Phong céch va cac dac trung kién trac ctia khu vuc

5. Vat liéu va phuong phap xay dung ddc thu

Cac tiéu chi ndi trén dugc dénh gid la quan trong nhu nhau va
diém s6 cao nhat cho méi tiéu chi la 20 [6]. Thang diém nay khi
téng hop lai thi s6 diém dat dugc (so vdi téng muc 100) sé phan
anh trang thai chung cda khu vuc dudi dang ti 1é % mét cach
tuong d6i dinh lugng. Khi téng s6 diém dat >50 thi khu vuc d6 thi
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dé 1a c6 gia tri va c6 tiém nang di san dang ké dé bao tén, va téng
diém cang cao thi gia tri cing nhu tiém nang bao tén cang Ién.

C6 thé dé dang nhan thdy, phuong phap ctia N. Cohen chli yéu
danh gia tiém nang bao ton di san do thi trén co s& phan tich va
danh gia nhing khia canh vat thé cda cac thanh t6 cau thanh di
san do thi do. Trong khi d6 khia canh phi vat thé - vén la phan
quan trong khéng thé tach r&i clia di san dé thi, nhat la déi véi cac
dé thi phuong Dong lai it dugc dé cap dén [13]. Ngoai ra phuong
phap nay chi yéu van dung cho cac di san d6 thi khéng co su hién
dién cla cac yéu t6 tu nhién nhu mat nudc, cdy xanh... - von la
nhing thanh té déng vai trd quan trong lam nén dac trung cla
nhiéu di san dé thi, trong d6 c6 cac do thi Viét Nam.

Do d6, dé phu hgp véi diéu kién thuc t& cla dia diém nghién
cltu, cac tiéu chi danh gia tiém nang bao tén cta N. Cohen dugc
diéu chinh nhu sau:

1. Ddc diém téng thé va ranh gidi clia khu vuc di san d6 thi.

2. Su déc dao cua di san do thi trong méi quan hé véi cac khia
canh tinh than va phi vat thé cla dia diém.

3. Ti lé va cac méi quan hé néi tai cta di san dé thi.

4. Phong céch va cac dac trung kién tric trong khu vuc.

5. Vat liéu va phuaong phap xay dung ddc thu.

Trong do tiéu chi 1 va tiéu chi 3 sé bao ham ca khia canh ty
nhién nhu cay xanh, mat nudc..., tiéu chi 2 dugc bé sung cac yéu
t6 phi vat thé d& nhan manh tinh than noi chén cla dia diém, con
tiéu chi 4 va 5 vé co ban van dugc gilt nguyén,

Dua trén dac diém va tinh chat cda dia diém nghién cuu, dé gia
tdng d6 chinh xac va tinh tng dung clia két qua dat dugc, mai tiéu
chi dugc chia thanh 4 chi tiéu cu thé nhu dugc trinh bay trong
Bang 1, trong d6 s6 diém t6i da clia méi chi tiéu la 5. Viéc chia nhé
thanh 20 chi tiéu cling gilp viéc danh gia tiém nang bao ton di san
dé thi trd nén dé dang va thuan lgi hon.

Bang 1: Bo tiéu chi danh gia tiém nang bao ton di san dé thi phu hop vai dé thi Vit Nam (Nguon: tac gia)

Tiéu chi Chi tiéu Piém
1. Dac diém téng thé va 1.1. Khu vuc di sdn d6 thi c6 ranh gidi rd rang va 6n dinh 5
ranh giéi cGa khu vuc di 1.2. Cau tric mach lac, thé hién cac giai doan phat trién cua lich s 5
san do thi 1.3. Dic diém ndi trdi clia hinh thai khéng gian kién tric 5
(diém t6i da: 20) 1.4. Kha nang tiép can dé dang va thuan lgi cho trdi nghiém va cdm nhan gia tri 5
2. Su déc déo cda di san 2.1. Quan thé di san db thi c6 tinh ddc ddo, tao cdm nhan khéng thé sai lam vé dia diém 5
dé thi trong méi quan hé | 2.2. Di sdn db thi mang tinh biéu tugng cho céng déng/dia diém 5
v6i cac khia canh tinh 2.3. Di sdn db thi la nai dién ra cac hoat déng van héa dac trung clia dia diém, tao cdm nhan r6 5
than va phivat thé cladia | rét vé tinh than noi chén
dié’[n ] 2.4. Cac khoéng gian chiic nang céng cdng phu hop vai cac hoat ddng van hda cta cong déng 5
(diém t6i da: 20)
3.Tilé va cac moi quan hé | 3.1. Cac yéu té tu nhién (cay xanh, mat nudc, dia hinh...) va yéu t6 nhan tao c6 méi quan hé chat 5
ndi tai clia di san d6 thi ché va hai hoa véi nhau
(diém t6i da: 20) 3.2.Ty & hgp ly gilta cong trinh kién tric va khéng gian do ching tao ra 5
3.3. Cac diém nhan chinh, phuy dac sdc vdi cac cong trinh/cdnh quan déng vai trd chi phéi téng 5
thé
3.4. Cac khong gian thanh phan/khong gian két néi da dang va hap dan 5
4.Phong cach va cac dac 4.1. Cac phong cach kién truc tiéu biéu cho cac giai doan phat trién cta lich sl kién tric 5
trung kién tric trong khu | 4.2. C6 cac cdng trinh kién tric doc dao va gia tri 5
vuc 4.3.Su sdng tao trong t8 chiic khdng gian va hinh khai kién tric 5
(diém t6i da: 20) 4.4, C6 cac cong trinh cdng cong thuan loi cho viéc phat huy va lam gia tdng gié tri clia khu vuc 5
5.Vatliéu va phuong 5.1.Su da dang va déc déo trong st dung vat liéu 5
phap xay dung dac thu 5.2. Phat huy dugc ddc diém va tinh nang clia vat liéu trong bdi canh cu thé 5
(diém t6i da: 20) 5.3. Kha nang lién két va phdi hgp st dung cac loai vat liéu khac nhau mét cach hiéu qua 5
5.4. Tinh déc dao va hgp ly ciia phuong phéap xay dung 5
Téng 100

3.2. Cac phuong phap nghién cttu khac

Dé c6 thé danh gia va cho diém déi vai tiing chi tiéu cu thé, cac
phuacng phép nghién ctiu b8 sung sau da dugc st dung:

- Phuang phap nghién ctu tai liéu: nghién clu cc tai liéu cla
cac tac gia trong va ngoai nudc vé khu vuc H6 Guom va phu cén
(lich st hinh thanh va phat trién, su bién déi cau trac khong gian,
dac diém kién tric, cdnh quan, cac gidi phap bdo ton va phat huy
gia tri...).

- Phuong phap chéng 16p ban do: St dung cac ban dé dugc vé
trong thai Phap thudc dé phan tich sy bién déi vé cau trac khu vuc
H6 Guom

- Phuong phap khao sat hién trang: Bugc thuc hién vao cudi
nam 2020 va dau nam 2021, bao gobm céac hoat dong: quan sat va
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phan tich cau tric cdnh quan tai chd, nhan dién, chup anh, va danh
gia cac coéng trinh kién tric quan trong trong khu vuc, hda nhap
vao cac hoat déng van hoa, & hdi va ngay thudng tai cac khong
gian quan Hé.

- Phuang phap phan tich va téng hgp: Phan tich cac di liéu thu
thap dugc va téng hogp theo céc tiéu chi danh gia tiém nang bao
tén di san do thi.

4.KET QUA NGHIEN CUU

4.1. Tiém nang bao ton cia khéng gian H6 Guom va phu can

Trén co s& Bo tiéu chi danh gia tiém nang bao tén da dugc xac
dinh trong Bang 1, Tiém ndng bao tén chung cta khéng gian HO6
Guom dugc téng hap trong bang 2 duéi day:
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Bang 2: Danh gia tiém nang béo ton khéng gian H6 Guom va phu can (Nguén: tac gia)

Tiéu chi

Chi tiéu

Piém

1.D3c diém téng
thé va ranh gidi
cuta khu vuyc di san
d6 thi:

(20/20 diém)

1.1. C6 vi tri trung tam, khéng gian H6 Guom ¢é ranh gidi rd rang, dugc bao boc bdi cac tuyén phé Dinh
Tién Hoang, Lé Thai T va Hang Khay. Day la cac tuyén phé dugc hinh thanh tir cudi thé ky 19 va taora
su 6n dinh vé kich thudc cho hé.

Khéng gian H6 Guom mé réng vai ranh gidi la phd Hang Gai va Cau Gé & phia béc, phé Ly Thai T va Lé
Thanh Tong & phia dong, phé Hai Ba Trung & phia nam, phé Nha Chung va Ly Quéc Su & phia tay roé
rang va 6n dinh.

1.2. C6 cau truc ré rang va mach lac - & gifa la hé nudc, bao quanh Ho la khéng gian cay xanh (vi
nhiéu cay c6 thu ddc dao va cac loai hoa nd theo mua) dugc tach biét véi cac cong trinh kién tric clia
cac 6 pho 1an can nha hé théng dudng giao théng quanh Hé.

Mang luéi dudng giao théng & phia bac va tay bac ctia hé tuong déi tu do véi nhiing tuyén phé nho,
hep tao ra cac 6 phé kha déi nho va khéng déng nhat, dugc tao thanh tir nhirng ngéi nha éng hep va
sau. Khi d6 phia nam va déng nam la cac tuyén phd I6n, thang tao ra cac 6 phd 16n véi kién truc bé thé
hon.

C4u truc do6 thi khu vuc ven ho thé hién su chuyén tiép khéng thé phu nhan gitta Khu phé ¢6 (v6i
nhimng tuyén phé dugc hinh thanh tir thé ky 12 dén dau thé ky 19) va Khu phé Phap (v6i nhiing tuyén
ph6 hinh thanh cudi thé ky 19), tao ra hinh thai dan xen kha thu vi ctia 2 khu vuc dé thi dac thu.

1.3. C6 su da dang va d6i lap vé hinh thai khéng gian kién tric, trong d6 ndi bat la su déi lap gidra hinh
thai khéng gian kién tric truyén thdng & phia bdc va tay bic (nha phé thdp tang, nhd, hep dugc té
chtic kha ty do) véi hinh thai khong gian khu trung tdm hanh chinh & phia déng (nha khai I6n, ding
doéc lap, dugc té chiic chat ché) va khu phé thuong mai ki€u phuong Tay & phia déng nam; su déi lap
cla hinh thai khong gian tén gido phuang Tay vén ua chuéng chiéu cao véi hinh thai khong gian kién
truc nha phé va khéng gian tin ngudng truyén théng clia ngudi Viét c6 quy mé nhé, thap gén bé hai
hoa véi canh quan. Su da dang cla cac hinh thai khong gian kién trdc d6 lam phong phu thém cho
khong gian cdnh quan H6 Guom

1.4. Khong gian H6 Guom rat dé tiép can tir nhiéu huéng khac nhau. D6 cling la khéng gian ma thoang
dang, c6 tam nhin rong, thuan lgi cho trai nghiém va cdm nhan cac gia tri

2.Su ddc dao cla
di san d6 thj trong
ma&i quan hé véi
cac khia canh tinh
than va phi vat thé
cla dia diém:
(17/20 diém)

2.1. H6 Guom c6 khong gian dac biét va hiém co, trong d6 la su hoa quyén gitta cdnh quan tu nhién
(cdy xanh, mat nudc), kién triic va con ngudi.

Cé su dan xen, ti€p ndi clia nhiéu I6p van héa trong sudt qua trinh phat trién. Khu vuc nay ting tén tai
mot s6 phudng nghé truyén thong nhu la sy tiép nodi hiru co clia Khu 36 phé phudng Ha Néi: d6 la
nghé lam tréng, lam long, va vé tranh dan gian & ph6 Hang Trong, nghé thg kham & ph6 Hang Khay [7,
tr.330]. T4t ca tao ra cdm nhan khac biét, doc dao va khéng thé sai lam vé dia diém.

2.2.La khéng gian huyén thoai, gan lién vai truyén thuyét trd guom cho rua than ctia vua Lé Thai T8, H6
Guom mang tinh biéu tugng ctia Tha dé Ha Noi, thé hién khat vong hoa binh.

Pay cling ting la nai sinh séng cla loai rua mai mém khéng 16 rat quy hiém c6 tén trong Sach dé ma
dan gian goi la “cu rua”.

2.3. Rat nhiéu hoat dong van hoa, tinh than dién ra & xung quanh H6 Guom: ngay thudng d6 la noi dao
choi, nghi ngai, tap thé duc va sinh hoat cdng déng clia cu dan, cudi tuan |a nai dién ra nhiéu hoat
déng van hoa da dang, cac dip 1€ 16n trong ndm 1a nai té chic 1& hoi va bén phao hoa. Day cling la noi
thudng xuyén dién ra cac hoat déng thé thao mang tinh phong trao. Cac canh sinh hoat séng dong
khong ngting nghi nay cung véi kién tric canh quan dac biét ctia ho tao cdm nhan rd rét vé tinh than
nai chén. Tuy nhién con thiéu nhing hoat déng truyén théng dé gia ting cdm nhan vé "hén nai chén”.

2.4. Khéng gian xung quanh H6 dugc chia thanh nhiéu khu vuc chiic nang khac nhau vao dip cudéi tuan:
khéng gian bi€u dién san khau, nghé thuat dudng phd, vé ky hoa, trién 1dm ngoai trdi, vui choi tré
em..., nhung chua thuc sy déc dao va hap dan.

3. Tilé va cac méi
quan hé ndi tai cda
di san do thi:
(16/20 diém)

3.1. Cay xanh, mat nudc va cac cong trinh kién tric xung quanh c6 méi quan hé tuong d6i hai hoa vai
nhau, b8 sung cho nhau. Tuy nhién mét s6 cong trinh kién tric xdy dung trong giai doan gan day
khéng thuc su 3n nhap vdi dia diém va tao ra su tucng phan kha manh véi canh quan.

3.2. Phén I6n cac cong trinh kién truc ven H6 Guom la cac cong trinh thap tang va o ty 1é hgp ly voi
khong gian hé, gitip cho ngudi quan sat cé dugc tam nhin réng va thoang. Tuy nhién mét sé cdng trinh
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ma&i dugc xay dung gan day dang gay anh hudng bat Igi dén ty 1& do. Sat H6 c6 tda nha Bao Viét trén
phd Lé Thai T6 vai chiéu cao 8 tang, xa han c6 mot sé cao 6¢ nhu toa thap BIDV trén phé Hang Véi, toa
thap Thaiholding trén phé Ton Dan, Toa thap Vietcombank va toa thap BRG trén dudng Tran Quang
Khai, Khach san Melia trén phé Ly Thudng Kiét... DU s6 lugng cong trinh cao tang chua nhiéu, nhung
vGi chiéu cao vugt troi ching dang va sé tiép tuc anh hudng dén tam quan sét tir H6 Guom va tao cam
nhan khéng gian H6 ngay cang trd nén “chat choi”.

3.3.Diém nhan chinh cia khéng gian H6 Guom la dén Ngoc Son nam trén dao Ngoc, va diém nhan phu
la Thap Rua. Hai cong trinh nay tuy quy mé khiém tén nhung dong vai tro chi phéi cdnh quan va moi
trudng. Ngoai ra tdoa Buu dién véi thap dong hé cling cé thé dugc coi la diém nhan tha cdp. Tuy nhién
mot s6 cong trinh c6 khéi tich qua I16n nhu Toa nha Bao Viét dang lam xdo trén trat tu nay va tao ra su
tranh chap khéng déang co.

3.4. Khéng gian H6 Guom dugc tao thanh bai nhiéu khéng gian thanh phan da dang va hap dan: ngoai
khéng gian chinh la khong gian mat nudc véi ddo Ngoc va dao Rua, con cé khong gian cay xanh lam
thanh moét vanh dai bao quanh H6, quang trudng Déng Kinh Nghia Thuc va vudn hoa dén Ba Kiéu két
ndi H6 vai khu phé ¢ & phia béc, Vudn hoa Ly Thai T6 két néi H6 véi quang trudng Chi Linh & phia
dong...

4.Phong céch va
cac dac trung kién

(14/20 diém)

truc trong khu vuc:

4.1. Khu vuc H6 Guom c6 su da dang clia cac phong cach kién tric tiéu biéu cho cac giai doan phat
trién cla lich st kién tric: ti phong cach Truyén théng ban dia (Gén Ngoc Son, dén Ba Kiéu), Tién thuc
dan, Neo-gothic, Tan cé dién Phap, D& ché thu hai, Art Deco, Pong Ducng dén phong cach kién tric
Soviet, va phong cach Hién dai nhiét ddi.

4.2. Trong khu vuc ¢ nhiéu céng trinh kién tric doc ddo va gia tri: cum di tich dén Ngoc Son, Nha Hat
I6n Ha Noi, Nha khach Chinh phu, Ngan hang Nha nudéc Viét Nam, Nha Thay ta, Cung Thiéu nhi Ha
Noi...

4.3. Trong khu vuc c6 mét s6 cdng trinh kién trdc rat sang tao trong t8 chiic khéng gian va hinh khéi,
chdng han Ngan hang Nha nudc Viét Nam - cong trinh phong cach Art Deco dugc coi la dep nhat & Ha
N&i - v6i cach lay anh sang tu nhién doc dao va sinh déng nhd cac vom bé tong cét thép lap kinh & trén
mai, tao ra su hap dan va mé hoac cho khong gian bén trong, hay Cung Thi€u nhi Ha Néi v&i cach khai
thac khéng gian chuyén tiép va cac tdm chan ndng phu hop vdi diéu kién khi hau dia phuong...

4.4. Trong khu vuc c6 nhiéu cong trinh céng cdng nhung phan I16n la tru s& co quan, van phong... véi
kha nang ti€p can tuong doi han ché, nén khong dé hoa nhap vao khéng gian chung va lam gia tang
gi tri cGa dia diém.

M6t s6 cong trinh/khu vuc c6 chic nang van hoda & sat H6 nhung hoat dong chua thuc su hiéu qua nhu
Nha Trién 1dm 93 Dinh Tién Hoang hay Trung tdm Théng tin Van héa H6 Guom, dugc té chic 16n xon,
thiéu hdp dan nhu phé sach Binh L&, hodc c6 quy mé khiém tén nén chua phat huy dugc gia tri nhu
Khéng gian Véan héa Viét (tai vi tri ¢l cGia nha Khai Tri Tién Duc), hay Nha hat mua réi Thang Long.

5.Vatliéuva
phuong phap xay
dung dac thu:
(9/20 diém)

5.1.Vat liéu trong cac céng trinh kién truc & khu vuc H6 Guom chl yéu la nhiing vat liéu théng thusng
va it ¢ su khac biét trong st dung. Doc ddo nhat chi c6 Cau Thé Huc véi cau tric gb uén cong duyén
dang? va Ngan hang Nha nudc Viét Nam vdi cau truc vom tran 1ay sang bang bé téng c6t thép va kinh.
Mét s6 céng trinh thdi Phap sir dung vat liéu dat nung réng gilta dé lam san kiéu Zoellner va Rella va
ngéi ardoise nhap tu Phap dé lgp mai [17, tr.318-319].

5.2. Nhiéu c6ng trinh kién tric Phap phat huy dugc dac diém va tinh nang cla vat liéu dé thich ting vai
diéu kién khi hau dac thu ctia Ha Néi. Trong khi d6 cac vat liéu sir dung cho hé théng dudng giao
théng, via hg, 16i di dao... khéng tao dugc an tugng dac biét va it tham du vao buc tranh cdnh quan
cta khéng gian H6 Guom.

5.3. Trong cac céng trinh kién trac thai Phap thudc c6 su két hop st dung vat liéu mot cach hiéu qua,
chdng han gé - kinh trong c4u tric clra trong kinh ngoai chdp, bé tong - kinh trong ciu tric vom mai
ldy sdng ctia Ngan hang Déng duong... Trong khi d6 cac vat liéu sir dung lam dudng giao théng va via
hé chua tao dugc su két ndi hiéu qua véi nhau va véi khéng gian cdnh quan hé

5.4. Phuong phép xay dung nhin chung hgp ly véi tiing thé loai cong trinh va phu hop véi diéu kién
kinh té va ky thuat cta thoi dai, co su két hop gidra ky thuat xay dung clia ngudi Phap véi ky thuat cé
truyén cla Viét Nam trong cac kién trac thudc dia. Trong khi d6 giai phap ke ho bang cac khoi bé téng
duc sdn gitp 6n dinh cau truc cho 1dng hé nhung lai gép phan hdy hoai hé sinh thai ven b va lam mat
di nét tu nhién duyén déng cuia ho.

Téng diém

76

2 Sau khi bi sap vi qué tai, cAu d duoc tring tu nhung phén coc d& gd da bi thay bing bé tong cbt thép
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Véi s6 diém lén t6i 76/100, c6 thé thdy khéng gian H6 Guom c6
tiém nang bao tén rat cao, trong do tiéu chi 1 dugc diém tuyét doi
(20/20), tiéu chi 2, 3 va 4 dat diém cao, chi cé tiéu chi 5 duoc danh gia
tuong déi thap (9/20) (Hinh 4). Két qua nay khang dinh gia tri doc déo
va su hap dan ctia khéng gian H6 Guom.

mAbOLIITE

mSibO0LYAT -DnaT

Hinh 4. Biéu d6 tuong quan diém s6 gidia cc tiéu chi dénh gid tiém néng bdo ton khong
gian HO Guom

4.2. Dinh huéng bao ton va phat huy gia tri khéng gian Ho
Guom

Tu bang danh gia trén day, bén canh nhiing chi tiéu lam r6 gia tri
clia khéng gian H6, cling c6 thé xac dinh dugc nhiing chi tiéu chua dat
yéu cau hodc c6 thé dugc cai thién trong tuong lai. Nhu vay dinh hudng
bao ton va phat huy gia tri khéng gian H6 Guom cling chinh la viéc lam
sao dé gia tang tiém nang bao tén cia n6. DE xuat cu thé nhu sau:

- Bdo tén va luu gitt nhiing dac diém da lam nén gia tri ndi troi cla
khong gian H6 Guom, tuong Ung vdi cac chi tiéu dat diém tuyét doi
(chitiéu1.1,1.2,1.3,1.4,2.1,2.2,34,va4.1)

- Trong pham vi 600m tinh tUr diém quan sat tai H6 Guom, xac
dinh cu thé nhiing vi tri c6 thé xay dung nha cao tang va chiéu cao t6i
da cta ching sao cho khong anh hudng dén tam nhin va khong gian
canh quan hé. Bai véi nhiing nha cao tang da dugc xay dung, can cé
bién phap cai tao mat diing bang vat liéu hay mau séc sao cho it tac
déng nhat dén canh quan hé (chi tiéu 3.1,3.2).

- Cai tao, chinh trang mot s6 cong trinh ven hé qua tuong phan
vGi béi canh hodc o khai tich qua I1én (Toa nha Bao Viét) (chi tiéu 3.3).

- Gia tdng cdm nhan vé “hén nai chén” cho khdng gian H6 Guom
bang viéc b6 sung nhiing cac hoat dong sinh hoat truyén théng, 1&
hoi... (chi tiéu 2.3), déng thai t6 chuc va phan khu lai cac khéng gian
chtic ndng cdng déng sao cho viia ton trong va phat huy dugc y nghia
clia dia diém cu thé, vira ¢6 tinh sang tao dé gia tang su doc déo va
tinh hap dan (chi tiéu 2.4).

- Khi can b6 sung hodc thay thé céng trinh cd, tranh nhiing dé
xudt theo hudng “phuc ¢8”, “né ¢6” ma lua chon nhimng giai phap c6
thé b6 sung gia tri cho khu vuc théng qua phong cach kién truc tiéu
biéu, dai dién cho thoi dai (chi tiéu 4.1), t6 chuic hinh khéi va khéng
gian sang tao, déc dao (chi tiéu 4.2, 4.3), khai thac va st dung vat liéu
hiéu qua va bén vimng, cong nghé xay dung tién tién (chi tiéu 5.1, 5.2,
5.3, 5.4), nhung van dam bao hai hoa véi khéng gian canh quan, trong
d6 uu tién nhiing cong trinh ¢ chic ndng cdng cdng, c6 thé dé dang
hoa nhap véi cac hoat ddng ngoai trai trong khu vuc dé gia tang gia tri
clia khong gian H6 Guom (chi tiéu 4.4).

5. BANLUAN

DE thuc hién nghién cliu nay, phuong phap danh gia tiém ning
bao ton di san d6 thi do N. Cohen dé xuat da dugc sir dung. Tuy nhién
phuong phap nay da khong dugc st dung theo nguyén ban ma dugc
diéu chinh dé dé thuc hién han théng qua viéc chia méi tiéu chi thanh
4 chi tiéu. Véi t8ng cdng 20 chi tiéu, méi chi tiéu t6i da 5 diém, viéc
danh gia tr& nén dé dang va cu thé hon. Viéc diéu chinh va bé sung
yéu t8 canh quan, cay xanh va cac yéu té phi vat thé cho B tiéu chi
danh gia kha phu hgp dé danh gia cac di san dé thi & Viét Nam, trong
d6 c6 H6 Guam.

Tuy nhién do chd yéu dua trén cac dit liéu dinh tinh nén dé dam
bao do tin cady cao, phuaong phap danh gia ti€m nang bao ton di san
dé thi can dugc thuc hién hodc gép y bdi nhiing chuyén gia hang dau

¢6 nén tang kién thuc toan dién vé quy hoach, kién trdc, van hda, xa
hoi, méi trudng canh quan, di san va bao ton di san, cong nghé va vat
liéu xay dung.

Két qua danh gia tiém nang bao ton cho thay khong gian HO6
Guom va phu can c6 gid tri va tiém nang bao tén rat Ion. Thuc chat, gia
tri clia H6 Guom da dugc nhiéu nha nghién cdiu khang dinh, tuy nhién
day la 1an dau tién gia tri d6 dugc dinh lugng bang s diém cu thé. Tu
s diém danh gia cho tling tiéu chi va chi tiéu, chiing ta cling c6 thé dé
dang nhan dién dugc cac gia tri nSi bat cGia khoéng gian hé, nhiing tén
tai va ca nhiing nguy cd ma né dang déi dién dé tir d6 cé cac gidi phap
tng x{r phtr hgp nham bao tén va phat huy gia tri ctia né.

6. KET LUAN VA KHUYEN NGHI

Khong gian H6 Guom va phu can chiia dung nhiing gia tri nhiéu
mat rat dac sdc va hap dan can dugc luu gilt va chuyén tiép cho cac
thé& hé mai sau. Déng thai can nghién ctu khac phuc nhiing ton tai va
b6 sung nhiing gia tri m&i dé nang cao tiém nang béo tén ctia no.

Hién nay khong gian H6 Guom dugc bao vé béi Luat Di san Van
hoa, nhung do tam nhin rat rong tir H6 nén khong gian nay c6 pham
vi anh hudng 16n. Do vay can xay dung quy ché cu thé bdo vé khéng
gian canh quan hé tir nhiing tac dong khéng dang cé clia cac cong
trinh cao tdng & xung quanh, trong d6 chi ré khu vuc/vi tri ndo cé thé
xay dung nha cao tang, chiéu cao t6i da cho phép, cung nhiing goi y
vé hinh thuc kién tric phu hop.
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TGM TAT

Hign nay @ Viat Nam, cang tac quan |y quy md dy &n |a cong tac van con réat
phirc tap. tdn nhiéu thai gian va cong sirc. Dinh nghia duge quy ma dy &n tor
som |a rét quan trong, sé gidp nang cao higu qué cia du &n vé chi phi, tign da.
Dé cong tac quan |y quy mé duge higu qua, trén the giti co nhiéu nghién ciu
hodc céac td chic da dé xudt nhitng quy trinh hodc céng cu khac nhau, vi dy
nhu tai My da phat trién mat cong cu dinh nghia quy ma dy an PDRI (Project
Definition Rating Index) bai Vien Cang nghe xay dung Hoa Ky (Construction
Industry Institute - Cll). Trong bai bao, danh muc céc thanh phan dinh nghia
quy mé du &n (duge md phang theo ba cang cu PDRI ding chung cho tét ca cac
dir &n) duge xac dinh day do va pho hop vai dac trung rieng danh cho cac dy
an ddu tu xay dung bénh vién tai Viet Nam. Hién nay, cdng tac trién khai céac du
an bénh vién can gdp rét nhigu kho khan va gay ra bigén dang chi phi ddu tw va
thiri gian hoan thanh du &n. Trong do viec xac dinh duge chinh xac va day da
quy md cia dy &n bénh vién [a mat trong nhirng nguyén nhéan chinh yéu. Bai
béo da nghién ciru quy ma toan bé vigc ddu tu mat bénh vién, tir xem xét danh
gid mic da pho hop céc chi tigu vé hinh thic, ngi dung, tinh day do, tinh cap
nhat, tinh chinh xac, tinh kha thi. tinh d& &p dung va tinh muyc dich.

Tir khaa: (uén Iy quy ma du &n; d &n dau tw bénh vien; quy trinh.

ABSTRACT

In Vietnam, project scope management is
currently a complex and time-consuming task. In
this paper, a framework, based on the PORI
initiatives  from the Construction  Industry
Institute in the USA. is presented which can help
to identify specific characteristics for hospital
construction  projects.  Hospital  investment
projects have faced many challenges even
resulted in delay and cost overrun. The effective
scope management is the most important factor.
This paper presents a list of scope elements to
support the definition of hospital construction
project scope. The appropriateness of elements
related to form, content, completeness,
updateability, accuracy, feasibility, applicability,
and purpose are evaluated.

Keywords: Project scope management; hospital
investment project; framewark.

1.GIGI THIEU

Ngay nay nhiéu du an dau tu xay dung bénh vién hién dai, dat
tiéu chudn gép phan dap ng nhu cau kham, chita bénh cho ngusi
dan. Vé&i cac bénh vién tuyén dudi cé thé gitp gidm tai cho cac
bénh vién tuyén cudi va khu vuc néi thanh. Tuy nhién, nhiéu du an
dau tu xay dung bénh vién trong diém cham tién do, do céng viéc
chuén bi du 4n rat phc tap va thdi gian phé duyét lau, lam cho chi
phi tang. Trong moét bai bao dang két luan cta Bé Ké hoach va Bau
tu vé cac nguyén nhan dan dén viéc cham tién d6 cta dy an xay
dung bénh vién Bach Mai co s& 2, du an xay dung bénh vién Viét
Duc cd s6 2 la do cac du an quén ly khéng theo hgp déng téng
thau EPC hay hgp dong truyén théng, nguyén nhan tiép theo la do
phai diéu chinh thiét ké nhiéu lan tu phuong an coc khoan nhéi

132| XAYDUNG 10.2023 | ISSN 2734-9888

sang phuong an ép coc, thay d&i vi tri, dién tich, chic nang
phong...(Khanh Ngoc, 2019). Tai TPHCM, dai dién ch dau tu cla
du an co sG 2 Bénh vién Ung budu néu Ién cac nguyén nhan cham
ti€n do la thi€u hé so cap phép vé phong chay chia chay, gidp
phép phong kham, gidy phép xa thai, an toan buic xa...Ngoai ra
viéc thdm dinh phé duyét cau hinh tinh ndng cla trang thiét bi y t&
va cac géi thau trang thiét bi lau do hé théng y té€ 16n, hién dai
(Duy Tinh, 2019).

TU d6 cho thay du &an dau tu xay dung bénh vién la mot trong
du an rat chuyén biét va phuc tap do c6 nhiéu dac trung va yéu
cau d3c biét phai thda man nhu cac yéu cau tiéu chuin dac thu clia
coéng trinh bénh vién, quan ly nguén luc I6n bao gém ngudn vén
tai chinh, nhan su cho trang thiét bi, 6 tinh da nganh trong du an
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bao gém kién thiic vé xay dung, dién, co dién, cap nudc, xar ly nudc
thai, va nhiéu nganh cong nghiép khac... Lap ké hoach ban dau du
an dau tu xay dung bénh vién la moét giai doan rat quan trong
trong suét qua trinh thuc hién dy an, ti luc chudn bi du an, dén
giai doan thi cong va dua vao st dung. Trong d6 viéc chuyén ddi
Luat xay dung, Nghi dinh, Théng tu, cac tiéu chudn va quyét dinh
hudng dan gilra ¢l va mdi, lam cho cong viéc l1ap ké hoach ban dau
cla chu dau tu, nha thau, cac nha tu van va cac bén lién quan
trong du &n gap kho khan. Ngoai ra cong viéc lap ké hoach ban
dau du an rat phuc tap va thoi gian phé duyét lau, lam anh huéng
nhiéu dén chi phi va tién dé thuc hién du an. G Viét Nam chua cé
mot cong cu nao ho trg viéc 1ap k& hoach ban dau du an dau tu xay
dung bénh vién gilp cho chit dau tu, nha thau, cac nha tu van xac
dinh dugc quy mé clia du én, cac thong tin va hudng dan cho céng
viéc 1ap ké hoach ban dau. Tur tat ca cac cong viéc can thuyc hién dé
thi van dé quan ly quy mé du an bénh vién la rat quan trong, néu
c6 mét cong cu dinh nghia dugc quy mé du &n la can thiét.

Tai My tir nhitng nam 1994, Vién cdng nghé xay dung clia Hoa
Ky (Cll) da nghién cdu va tai trg phat trién mét cong cu danh gia
dinh nghia quy mé du an, st dung cho nganh cong nghiép gitp
cai thién hiéu suat vé chi phi, tién dé va cac van dé lién quan dén
thay d6i. Cong cu dinh nghia quy mé st dung cho céc du an tda
nha st dung mét phuong phéap do ludng muc do day da cla viéc
dinh nghia quy m6 du én tda nha, trong dé cac yéu té dugc mo ta
chi tiét va cho diém s6 dua trén tdm quan trong clia né so véi cac
yéu t6 khac (Cho and Gibson, 2001). Tai Viét Nam, mét nghién ctu
c¥a (Tran Huy Thanh, 2017) da cho thdy viéc 4p dung céng cu dinh
nghia quy mé du én toa nha (PDRI-Building) cé kha ndng phu hop
tai Viét Nam dya trén nhiing lgi ich ma cong cu mang lai.

Tuy nhién cac du an bénh vién c6 cac hé théng, yéu cau vé
trang thiét bi dac thu, véi nhiéu thiét bi va cac tiéu chudn chuyén
nganh. Duya trén nghién cliu cta tac gia Thanh, bai bao dé xuat
mot danh muc cac thanh phan day du ciia mot du an dau tu bénh
vién dé hé trg quan ly quy mé du an phu hop véi du an xay dung
bénh vién giup cho chd dau tu, nha thau, cac nha tu van hiéu r6
cac ndi dung cta cac thanh phan du an. Cuéi cung nghién ciu
danh gia so bd vé muc d6 phu hgp cac chi tiéu danh gia cong cu
hé trg quan ly quy mé sir dung cho coéng trinh bénh vién thong
qua viéc phan tich dir liéu dugc thu thap bang bang cau héi khao
sat cac chuyén gia cé kinh nghiém trong nganh Xay dung dan
dung va da va dang tham gia du an dau tu xay dung bénh vién.

2.TONG QUAN

Quan ly quy mé (scope management) la mét thanh phan chinh
cla cong tac quan ly du an. Quan ly quy mé dugc trai dai ti giai
doan hinh thanh du an dau tu cho dén giai doan két thuc du &n
dau tu. Hau hét cac van dé nhu thay déi thiét ké, diéu chinh muc
tiéu, sai sot trong xac dinh cdng nang la nhitng yéu t6 hang dau
anh hudng dén quy mé du an (Long Le-Hoai va cac tac gia, 2008).
Tai Hoa Ky, Vién cong nghé xdy dung Hoa Ky da tai trg cho céc
nghién ctu vé lap ké hoach ban dau dy an, theo (Gibson va cac tac
gia., 1993) lap k& hoach ban dau dy an la qua trinh phat trién
théng tin chién lugc cho chd dau tu dé danh gia rai ro va quyét
dinh liéu c6 cam két nguén luc dé t6i da héa co hoi cho du an
thanh cong. Viéc lap k& hoach du &n ban dau thudng dugc xem la
déng nghia vdi viéc phan tich tinh kha thi du an (Gibson va cac tac
gid., 1995) va thé hién 4 giai doan khac nhau cla vong ddi du an
dd la thuc hién céng viéc lap ké hoach kinh doanh, thuc hién lap ké
hoach ban dau ctia du an, thuc hién du an va hoat dong ca s&; Mot
dudng cong anh hudng dé mé ta muc do anh hudng trong dé moi
giai doan tac dong dén két qua cla toan du an. Thudng st dung

mot dudng cong khai niém dé dién ta chi phi tir ddu cho dén cudi
vong dai ctia du an véi tac dong cuia viéc lap ké hoach ban dau cla
du an anh hudng rat nhiéu dén du an thi chi phi bo ra sé thap va
anh hudng thap thi chi phi du an sé rat cao (Hinh 1).

. CHINA . GUAN NHANH . THAR .
I Ll Ll 1
CAD ] LON
I /__,———v
ANH HUONG CHI PHI
THAP NHE
THYC HIEN THYC MEN THYC HIEN HOWNT DONG

Hinh 1. Dudng cong anh hudng va chi phi cho vong doi

T cac két qua nghién ctu 1ap ké hoach ban dau dy éan, Cll da
phat trién mot cong cu dinh nghia quy mé du an PDRI dau tién s
dung cho nganh céng nghiép va theo cadc nghién ctu (Gibson va
Dumont, 1996; Gibson va Hamilton, 1994; Griffith va Gibson, 1995;
Griffith va cac tac gia., 1998) da cho thay rang néu trong phan lap
ké hoach ban dau cta du an dugc thuc hién mét cach né luc sé cai
thién hiéu sudt du an vé tién do, chi phi va nhing dac tinh hoat
dong trong du an cia nganh cong nghiép.

Muc dich cda viéc dinh nghia quy mé duy an la dé cung cip
théng tin day du, can thi€t nham xac dinh nhimng coéng viéc can
thuc hién va c6 thé anh hudng dén hiéu suit cia du an
(Chritamara va cac tac gid., 2001); (Gibson va cac tac gid., 2006).
Viéc dinh nghia khéng day du vé moét hodc nhiéu yéu t6 cla du an
trong giai doan thuc hién, cic yéu t8 do sé dugc hiéu va giai thich
khac nhau bai cac bén lién quan trong dy an (Atkinson va cac tac
gia., 2006). Ngoai ra c6 thé dan dén viéc thiét ké sai sot va nhiing
céng viéc phai lam lai, d6 la nguén géc ctia chdm tién do va vuat
chi phi (Love va cac tac gia., 2004), Hwang va cac tac gia 2009).

Tai Viét Nam mot nghién ctu vé danh gia cong cu dinh nghia
quy mé dy an tdoa nha cua tac gia (Tran Huy Thanh, 2017) da liét ké
va mo ta day du céc yéu t6 dinh nghia quy mo dy an tda nha PDRI-
Buildings dugc trinh bay dudi dang sé tay xay dung gilp cho chi
dau tu, nha thau xay dung, nha thau tu van cé thé hiéu ré, day da
vé ndi dung clia tiing yéu t6 dugc xem xét trong du an va cho thay
c6 khd nang st dung phu hgp tai Viét Nam.

3. PHUONG PHAP NGHIEN CUU

XAC PINH
BE TAINGHIEN CUU

¥
- Dnra trén cic bai bio nghién ciu tnede diy cda CII; Tir mét nghién ciu &
Viét Nam; Tham khio cic quy dinh phip I, cie tai liéu dp dung cho dy
in xiy dyng bénh vién; Tham khio va thio luin ¥ kién cic chuyén gia cé
kinh nghiém vé x3y dymg din dung vi 43 timg tham gia dv in xdy dyng
bénh vién 13 Chii diu tr. nha thiv. oha oy vin.

Bing tdng hop cic véu t6 dinh nghia quy
mé cong trinh bénh vién

!

Ma ta, liét ké cdc yéu td dinh nghia quy mé
céng trinh bénh vién

Khdo sit mire 6 phis hop cla cic chi tigu
dinh gid cong cy ho wy quén Iy quy mo6 cong
trinh bénh vién tai Viét Nam

l

Xir I¥ va phin tich mL'rt_db phid hop cdc chi
tiéu dinh gid cdng cu ho tro quin Iy quy mé
cong trinh bénh vién tai Viét Nam

!

[ Két luin va kién nghi

Hinh 2. S¢ d6 quy trinh nghién ctiu

ISSN 2734-9888 | 10.2023 XAY1DUNG |133



NGHIEN CUU KHDA HOC

Hinh 2 trinh bay d6 hoa quy trinh nghién ctu cla bai bao, dau
tién, dua vao bang téng hgp 64 yéu t6 dinh nghia quy mé du an
toa nha (PDRI-Building), tU céc bai bdo nghién clu cta Cll va
nghién ctu tai Viét Nam cta (Tran Huy Thanh, 2017), cing nhu dya
vao cac quy dinh phap ly va tién hanh tham khao y kién dong gop
cta nhém chuyén gia gom chi dau tu, nha thau, cac nha tu van c6
nhiéu kinh nghiém chuyén mén vé du an xay dung bénh vién, dé
bé sung va loai b cac yéu t6 dinh nghia chua phu hgp. Trong d6,
moi chuyén gia gop y tap trung vao cac van dé lién quan dén linh
vuc da tham gia truc ti€p tai du an bénh vién, méi mét chuyén gia

c6 thém bét va thay déi.

Tiép theo dé danh gia su phu hgp cla céng cu véi nhém 16n
cac chuyén gia bang cach thu thap dit liéu théng qua bang cau hoi
khdo sat trong d6 cac chuyén gia dugc khao st la nhiing ngudi c6
kinh nghiém trong nganh xay dung dan dung va da tung tham gia
du &n xay dung bénh vién, dang la dai dién cho chl dau tu, nha
thau va cac nha tu van. Trong dé cong viéc khao sat dugc thuc hién
bang cach gui truc ti€p va qua email. S& dung kiém dinh T-test dé
kiém dinh gia thuyét vé trung binh ctia téng thé déi véi cac chi tiéu

déanh gia dé dua ra danh gia do phu hgp cda cong cu.

4. KET QUA NGHIEN cUU

Sau khi phéng van véi nhém cac chuyén gia, nghién ctu dé
xudt mot cau tric cac yéu t6 dinh nghia quy mé pht hgp véi dy an
bénh vién. K&t qua cudi cing la mét khung mé ta cac yéu t6 dinh
nghia quy mo6 céng trinh bénh vién dugc trinh bay rd rang va cu
thé. Bang téng hop céac yéu t6 dinh nghia quy mé dugc trinh bay
dudi dang cau truc thu bac, gom 3 phan, cac phan chia thanh 11
nhém, va cac nhém chia thanh 64 yéu t6 dinh nghia quy mé phu
hgp v&i cong trinh bénh vién, dugc trinh bay chi tiét trong Bang 1.

Bdng 1. Bdng téng hop cdc yéu t6 dinh nghia quy mé céng trinh
bénh vién

D5. Danh gid méi trudng

D6. Nguon tién ich vai diéu kién cung cap

D7. Xem xét an toan céng trinh

D8. Nhiing yéu cau x ly nudc thai va nuéc dac biét

NHOM E. HOACH PINH TOA NHA

E1. Phat biéu hoach dinh

E2. Bang liét ké khong gian téng thé toa nha

E3.Sa d6 lién ké téng thé

E4. So d6 x&p chdng

E5. Phat biéu theo tiing giai doan

E6. Yéu cau khong gian thoang va luu thong

E7.So d6 lién hé chiic ndng cac phong véi nhau

E8. Nhiing yéu cau vé kho chtia, thdo d& hang, chat hang

E9. Yéu cau giao théng

E10. Hoan thién tda nha

E11.Ban di liéu phong

E12. Trang bi, thiét bj va lap dat

E13. Giai phap clia s6

NHOM F. THONG SO THIET KE TOA NHA

F1.Thiét ké ha tang

F2. Thiét ké kién tric

F3. Thiét ké két cau

F4. Thiét ké co khi

F5. Thiét ké dién

F6. Yéu cau an toan tda nha

F7.Kha ndng xay dung

F8.Céng nghé tién tién

NHOM G. THIET BI

G1.Béng liét ké thiét bj

G2.Ban vé vij tri thiét bi

PHAN I. CO SG QUYET DINH DU AN

G3. Yéu cau tién ich thiét bi

NHOM A. CHIEN LUGC KINH DOANH

PHAN Ill. PHUGNG PHAP THUC HIEN

A1.Céng nang tda nha bénh vién

NHOM H. CHIEN LUGC MUA SAM THIET BI

A2.DBinh hudng kinh doanh

H1. Xac dinh nhiing vat liéu va thiét bi quan trong

A3. K& hoach kinh doanh

H2. K& hoach va quy trinh mua sam thiét bi

A4. Phan tich kinh t&

NHOM J. PHAN PHOI

A5. Yéu cau cong trinh

J1.Yéu cau mé hinh

A6. Xem xét mé& rong hodc thay déi trong tuong lai

J2.Tai liéu/Phan phoi

A7. Xem xét chon lya vi tri

NHOM K. KIEM SOAT DU AN

A8. Phat biéu muc tiéu du an

F1. Kiém soat va dam bao chat luong

NHOM B. QUAN PIEM CUA CHU PAU TU

F2. Kiém soat chi phi du an

B1.Quan diém su tin ciy

F3. Kiém soat tién d6 du an

B2. Quan diém bao tri

F4.Quan ly rdiro

B3. Quan diém hoat dong

F5. Quy trinh an toan

B4. Quan diém thiét ké

NHOM L. KE HOACH THUC HIEN DU AN

NHOM C. QUAN PIEM CUA CHU PAU TU

L1.T6 chiic du 4n

C1. Quy trinh phan tich gid tri

L2. Yéu cau chdp thuan ctia chi dau tu

C2.Tiéu chuan thiét ké du an

L3. Phuong phdp giao dy an

C3.Dénh gié co sé hién cé

L4. Phuang phap va ké hoach thiét ké/xay dung

C4.Téng quan pham vi cdng viéc

L5. Yéu cau hoan thanh dang ké

C5.Tién d6 dy an

C6. Udc tinh chi phi du én

PHAN II. CO SO CUA THIET KE

NHOM D. THONG TIN CONG TRINH

D1. Mat bang céng trinh

D2. Khao sét cdng trinh

D3. Théng tin dia chat cong trinh

D4. Yéu cau theo quy dinh chinh phi
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Tat ca cac yéu t6 thudc caéc nhém (nhom tir A, B, C... dén L) déu
¢6 nhiing thanh phan (phan t&) nhé hon nira. Do dac trung la bai
bao khoa hoc khéng thé trinh bay qua chi tiét, nén & day cac tac
gia trinh bay phan tich chi tiét phan tir cta yéu t6 A6 cila nhom A
(Yéu t6 chién lugc kinh doanh). Cac yéu t6 khac néu doc gia muén
rd hon vui long lién hé tac gia dé dugc cung cép.

Yéu t6 A6 xem xét md& rong hodc thay déi trong tuang lai
giup chl dau tu biét dugc kha ndang mé rong hodc thay ddi vi
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tri trong tuong lai va mot danh sach liét ké sé tao thuan lgi cho
nhiing thay déi d6. Tai yéu t6 A6, mot danh sach cac phan tu
ma céac bén trién khai du 4n can dac biét quan tam va lam ré (co
thé r6 dan theo vong doi du &n) la: Yéu cau kham chita bénh
trong tuong lai; Nhiing quy dinh d6i v&i khong gian quy mé
trong trudng hgp ma réong 1én hodc mé rong ra trong tuong lai
c6 thé; Yéu cau co s& cong nghé tién tién day chuyén bénh
vién; Nhirng phong ban hodc khu chic nang dugc du dinh
“phat trién tai ché” trong giai doan tuong lai nhu thé nao?; Lap
k& hoach thuc hién cho tiing giai doan trong tuong lai...

Dénh gid su phu hgp cla cdng cu vGi cac chuyén gia bang
cach thu thap dir liéu thong qua bang cau hoi khdo sat trong
dé cac chuyén gia dugc khdo sat la nhirng chuyén gia cé kinh

Bdng 2: Két qua kiém dinh One-Sample Test

nghiém trong nganh xdy dung dan dung va da tung tham gia
du an xay dung bénh vién, dang la dai dién cho chi dau tu, nha
thau va céc nha tu van dugc mai dich danh. Trong d6 cong viéc
khdo sat dugc thuc hién bang cach gui truc ti€p; hodc qua
email sau khi da thong tin yéu cau ré rang truéc vé muc tiéu va
néi dung. Sau gan hai thang thuc hién gli cac bang khéo sat,
nhém tac gia da thu vé dugc 28 bang tra 16i hgp 1€, trong d6 co
22 béng tra 1&i qua mail va 6 bang tra 16i truc ti€p. K&t qua cua
kiém dinh vé gia tri trung binh téng thé (T-test) dugc thé hién
trong Bang 2 cho cac tiéu chuin danh gia mot dé xuat, tat ca
tiéu chuan déu cé gia tri diém trung binh cGa 28 phan haéi l6n
hon 3. Viéc danh gid dugc thuc hién théng qua moét thang 5
bac, tir 1 diém dén 5 diém, do Likert dé xuat.

One-Sample Test

Test Value =3
95% Confidence Interval of
Ki hiéu Chi tiéu danh gia t df |Sig. (2-tailed) | Mean Difference the Difference
Lower Upper
1 Hinh thuc
1.1 [Trinh bay canh chinh r6 rang, dé doc 5.700 27 .000 1.03571 6629 1.4086
1.2 [Tha ty trinh bay cac phan hgp ly 5.612 27 .000 1.00000 6344 1.3656
2 NGi dung
2.1 [Phu hgp véi du an cong trinh bénh vién 6.539 27 .000 1.03571 7107 1.3607
Phu hogp véi cac quy dinh phap Iy vé con
2.2 P quycinh phapy J 6.148 27 .000 1.00000 .6663 1.3337
trinh bénh vién
3 [Tinh day da
Cac mé ta cac yéu t6 day du giup cho viéc sui
3.1 o 8.549 27 .000 1.10714 .8414 1.3729
dung thuan tién
Gidi thich cac mé ta cac yéu t6 day du giup
3.2 o o o 6.011 27 .000 89286 5881 1.1976
cho viéc st dung dé dang, thuan tién
Cac tai liéu tham khao day du gitp cho viéc
33 R o 5.284 27 .000 .78571 4806 1.0908
st dung thuan tién
4 Tinh cap nhat
Cac thong tin, tai liéu lién quan dén dy an
4.1 |dau tu céng trinh bénh vién da dugc cap 6.437 27 .000 96429 6569 1.2716
nhat, giup cho viéc 4p dung dugc ré rang
5 Tinh chinh xac
Dam bao su chinh xac vé hinh thuec, giup
cho viéc khai thac, sir dung thuan tién, dé 7.348 27 .000 1.00000 .7208 1.2792
dang
Dam bao su chinh xac vé ndi dung, gitp cho
R o e 4.965 27 .000 75000 4401 1.0599
viéc khai thac, st dung thuan tién, dé dang
6 Tinh kha thi
C6 kha nang st dung cho dy an xay dung
bénh vién vi da c6 mot nghién ctu “Céng cu
6.1 | i o T 5347 | 27 .000 85714 5282 1.1861
dinh nghia quy m6 st dung cho du én toa
nha” c6 kha nang ap dung dugc & Viét Nam
7  [Tinh dé ap dung
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Dé ap dung vi cadc mo ta yéu té phu hop vaoi
7.1 pdung y P °P 5.645

du an xay dung bénh vién

27

.000 85714 .5456 1.1687

7.2 |Dé &p dung vi la cong cu don gian 5.862

27

.000 1.00000 .6500 1.3500

8 Tinh muc dich

Ho trg cho cong viéc 1ap ké hoach ban dau

clia du an, biét dugc nhitng céng viéc cu thé
8.1  [trong suét qua trinh thuc hién du an ti giai 7.364
doan lap k& hoach dén giai doan thi cong va

dua cong trinh vao st dung

27

.000 .96429 .6956 1.2330

Gilp cho ngudi st dung biét dugc cac yéu

8.2  [t6 mb ta phu hgp cho dy &n xay dung bénh 6.412

vién

27

.000 92857 .6314 1.2257

Kiém dinh T-test & bang trén vé y kién clia cac chuyén gia cho
thay cac chi tiéu danh gia cho dé xuat cila nhém tac gia vé quan ly
quy mo cong trinh bénh vién c6 muc y nghia & nguéng 0,05 (5%)
va két hop cung gia tri kiém dinh 1a 3 (nguéng muc diém trung
binh) cho thay cong cu ho trg quan Iy quy mé du an dau tu cong
trinh bénh vién tai Viét Nam phu hgp vé hinh thic, néi dung, tinh
day du, tinh cap nhat, tinh chinh xac, tinh kha thi, tinh dé &p dung
va tinh muc dich.

5. KET LUAN

Nghién ctiu nay thuc hién viéc liét ké va mo ta cac yéu t6 dinh
nghia quy mé céng trinh bénh vién trinh bay dudi dang cau truc
thi bac gém 3 phan, cac phan chia thanh 11 nhém va cac nhém
chia thanh 64 yéu t6 dinh nghia quy mé céng trinh bénh vién. Tu
d6 xay dung bd cong cu d€ hé trg cho cong tac quan ly quy mé du
an déi tugng la cong trinh bénh vién. Dua trén khung nay, thi nhat
dem lai cho céng tac quan ly du an dugc xuyén sudt ti khi bat dau
cho dén khi két thuic va van hanh du an. Thi hai cho thay cac van
dén can phai dugc xem xét khi quyét dinh thuc hién dau tu du an
bénh vién. Thi ba d€ danh gia mot du an bénh vién cho sau sét thi
dua khung nay c6 thé danh gid dugc mét cach cu thé va ré rang.
Thu tu 1a phat trién dugc nhiing cdng cu hé trg dé cé thé kiém soat
dugc cac du an bénh vién, vi du nhu xdy dung website chuyén vé
quan ly du an cong trinh bénh vién, hay trén cac phuong tién
truyén thong...

TU cac két qua phan tich dir liéu vé viéc xem xét muc d6 phu hop
cac chi tiéu danh gia cong cu ho trg quan ly quy mé cong trinh bénh
vién cho thdy rang b cdng cu hé trg quan ly quy mé st dung cho
c6ng trinh bénh vién c6 kha nang hé trg trong viéc lap ké hoach ban
dau dy an xay dung bénh vién tai Viét Nam dua trén nhing lgi ich ma
dé xuat nay dem lai nham cai thién vé hiéu suat, chi phi.

LGOI CAM ON
Nhém tac gid xin chan thanh cdm on Truong Pai hoc Bach
khoa, PHQG-HCM va céc don vi da hé trg cho nghién ctu nay.
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Schedule performance of transport
infrastructure projects in Danang City:
Situation and influencing factors

Higu qué quén Iy tién da cac du &n ha tang giao thang tai TP Da Néng: Thuc trang va céc

nhan td anh huwdng
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"Faculty of Project Management, The University of Da Nang — University of Science and Technology
2Da Nang City Transport Construction Investment Project Management Board

ABSTRACT

Schedule is the most important issue today for the
management of construction projects using public investment
capital in Vietnam. The economic situation had many
fluctuations after the Covid-13 pandemic such as the increase
in inflation rate, the price of raw materials increased sharply;
scarcity of local materials, especially materials that need
large quantities such as fill soil, sand, gravel. In addition,
unpredictable and increasingly negative impacts caused by
climate change is also a challenge for schedule management
of transport infrastructure projects. This study aims to find
out which factors are strongly affecting the effectiveness of
schedule management in the investment implementation phase
of transport infrastructure projects in Da Nang city, Vietnam.
Besides. the actual situation of transport infrastructure
projects in Da Nang city from the year 2016 is reported and
analyzed. Consequently, this study reveals 13 top factors
affecting to the schedule of the ground clearance phase, 05
most important factors influencing to the schedule of the
design-estimating phase, 03 significant impact factors of the
bidding-contract signing phase, and 18 leading factors of the
construction - acceptance-hand over phase of transport
infrastructure projects in Da Nang city. These important
factors will help guide strategies and policies to improve the
efficiency of the city's transport infrastructure projects in the
coming time.

Keywords: Schedule; affecting factor; transport infrastructure;
Da Nang city; Vietnam

TGM TAT

Hién nay, tién da la vén dé quan trong nhét trong quéan ly du &n
sir dung vin dau tu cang tai Viet Nam. Tinh hinh kinh t& Vit
Nam da va dang ca nhiéu bién dang sau dai dich Covid-19 nhu
lam phét tang, tang gia ca vat lidu xay dung, tinh trang khan
hiém ngudn cung vat lieu xdy dyng tai dia phuong nhat [a
nhitng vat ligu khdi lrgng l6n nhu dat dép, cat, d4. Ben canh da,
nhirng tac dang ngay cang tiéu cuc va kha tién lreng gay ra bai
bién ddi khi hau ciing dang trd thanh mat thach thirc lén cho
viec quén ly tién da cia cac dy &n ha tang giao thang. Muc tigu
cia bai bao |3 nghién cou tim ra nhitng y&u yéu anh hudng
manh dén tinh higu qué cda cong tac quén Iy tién dd trong giai
doan thuc hign ddu tw cia cac dy n ha tang giao thang tai TP
Da Nang, Viet Nam. Nghién ctu nay ciing bao céo va phan tich
thuc trang tién da gidi ngan cia cac du &n ha tdng giao thang
tai TP Da Nang trr nam 2016 dén nay. Két qua, nghién ciu da tim
ra 13 nhan td hang ddu anh hudng dén tign do cang tac giai
phang mat béng, 04 nhén td quan trong nhat tac dang dén tién
dd cong tac thigt k& - dy toan, 03 nhén td quan trong anh
huéng dén tién da cong tac dau thau - ky két hop ddng, va 18
nhan td chi dao téc ding manh dén tién da cong tac thi cang -
nghiém thu - ban giao cla céc dv &n ha tang giao thang tai TP
Da Nang. Viec nghign cou nhitng nhén td quan trong nay dang
gap vao viec hoach dinh chién lege va chinh séch gidp nang
cao higu qua quan Iy du &n ha tang giao thang tai TP Ba Néng
trong thiri gian tai.

Tir khoé: Tign da; nhan td anh huéng; ha tdng giao thang; TP Da
Nang; Viet Nam.
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1. INTRODUCTION

Infrastructure, both in its broad sense and with a specific focus on
transport infrastructure, stands as the cornerstone upon which a
nation's socio-economic development is firmly anchored. Over time,
the Party, State, and society as a whole have recognized the
paramount importance of investing in and expanding transportation
networks. This concerted effort has borne fruit in the form of cutting-
edge transportation facilities like state-of-the-art highways,
international seaports, and world-class airports. These impressive
developments, constructed in adherence to regional and international
standards, have ushered in a transformative era for our nation.

Amid the temporary dormancy imposed by the Covid-19
pandemic, the local government of Da Nang City has displayed
remarkable adaptability. They have strategically reevaluated and
redistributed investment initiatives, directing their energies towards
completing projects slated for 2022 and beyond into the 2022-2025
timeframe. These endeavors aim to cultivate a propitious environment
for trade and bolster the city's allure for prospective investors. Da Nang
City has unequivocally identified "transport infrastructure as a catalyst
for urban progress". With unwavering determination, the City's
People's Committee has promptly earmarked over VND 7,880 billion in
public investment funds for pivotal and incentivizing ventures.
Notably, more than VND 1,529 billion has been dedicated to key
transportation projects, underlining their pivotal role in propelling Da
Nang City's development trajectory.

As per the Da Nang City People's Committee's latest report, it is
anticipated that by the close of 2022, the disbursement rate for
investment projects geared towards enhancing the city's
transportation infrastructure will reach approximately 89% of the
annual capital allocation. At present, a concerted effort is being
channeled into numerous critical transportation initiatives, with all
available resources mobilized to accelerate construction progress,
thereby ensuring adherence to the planned project volumes. This
underscores the paramount significance of adhering to project
timelines, emerging as the foremost concern for the effective
management of construction projects financed through public
investment capital, both at a national and local level in Vietnam. Da
Nang City, in particular, stands at the forefront of this endeavor.

In the contemporary landscape, despite garnering substantial
attention and investment from both the Government and the City
People's Committee, the construction sector in our nation, and Da
Nang City specifically, grapples with an array of formidable challenges
and hurdles. The aftermath of the Covid-19 pandemic has ushered in
economic fluctuations, marked by surging inflation rates and steep
escalations in the cost of raw materials. This predicament is
exacerbated by the scarcity of local materials, particularly those in high
demand for transport infrastructure undertakings, such as fill soil, sand,
and gravel. Furthermore, the increasingly unpredictable and adverse
impacts of climate change loom large, presenting a formidable

challenge to the meticulous management of transport infrastructure
projects. These multifaceted challenges underscore the need for
innovative and resilient strategies to ensure the successful completion
of these vital projects.

This study is dedicated to the critical task of identifying and
comprehending the key factors exerting a substantial impact on the
efficacy of progress management during the implementation phase of
investment and construction endeavors in the realm of transport
infrastructure, with a specific focus on Da Nang City. The anticipated
outcomes of this research endeavor hold significant promise for
enhancing the management of investment projects associated with
the construction of transport infrastructure, both in the current period
and the foreseeable future.

The overarching objectives of this study encompass two pivotal
facets: Firstly, a meticulous analysis of the actual timelines and
schedules governing investment in transport infrastructure projects
within the confines of Da Nang City. Secondly, an exhaustive
exploration aimed at deciphering the multifaceted factors that wield
influence over the progression of city transport infrastructure projects
during theirimplementation stage.

To realize these research objectives, the study will traverse a
systematic and rigorous research journey. Commencing with an in-
depth examination of the legal provisions encapsulated within the
Law on the Management of Construction Investment Project Progress,
the study will embark on an overarching assessment of progress and
the management thereof within the realm of transport infrastructure
construction investment projects in Da Nang City, spanning the period
from 2016 to 2022. Subsequently, a comprehensive review of relevant
research sources, encompassing literature, publications, reports, and
other pertinent materials, will be undertaken to discern the factors that
emerge as potent influencers. The final phase of this investigative
process will entail soliciting feedback and insights from the leadership
within the city's traffic construction investment management
agencies, thereby engendering a collaborative effort to pinpoint and
validate the factors that hold relevance and applicability.

2. OVERVIEW OF INVESTMENT AND CONSTRUCTION OF
TRANSPORT INFRASTRUCTURE PROJECTS IN DA NANG CITY FROM
2016 TO 2022

In its role as a catalyst for economic development, the swift
allocation and utilization of public investment capital stand as a pivotal
imperative. This process serves as a cornerstone, significantly
bolstering the realization of socio-economic development objectives
and tasks within the framework of Da Nang city. The succinct overview
presented in Table 2 encapsulates the progress of disbursing public
investment capital for transportation projects in Da Nang city,
spanning from 2016 to the present day.

Table 1. The disbursement schedule performance of public investment capital of transport infrastructure projects in Da Nang city from 2016 to

2022 (Unit: Million Dongs)

Year 2016 2017 2018 2019 2020 2021 2022
Capital plan value 228,392 589,403 1,232,968 932,094 466,933 2,254,548 1,734,869
In which: - Construction 192,520 419,399 1,186,598 592,664 390,033 1,753,268 1,161,665
In which: - Compensation 35,872 170,004 76,370 339,430 76,900 501,280 573,204
Disbursement value 167,240 136,912 569,039 602,132 311,922 759,441 1,538,072
In which: - Construction 166,064 133,155 527,800 372,050 270,222 24,016 1,106,783
In which: - Compensation 1,176 3,757 40,920 230,082 41,700 60,200 431,289
Disbursement rate (Schedule performance) 73% 23% 46% 65% 67% 34% 89%
In which: - Construction 86% 32% 44% 63% 69% 1% 95%
In which: - Compensation 3% 2% 54% 68% 54% 12% 75%
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Table 1 underscores a significant uptick in the allocation of public
investment capital towards transport infrastructure projects,
particularly in the aftermath of the COVID-19 pandemic. The
pandemic's severe impact, notably during the 2020-2021 period,
resulted in alarmingly low capital disbursement rates and nearly
halted infrastructure construction activities. However, a marked
improvement is evident as of 2022. In 2022, the disbursement of
public investment funds, specifically for transport infrastructure
projects, exhibited a noteworthy resurgence. The disbursement rate
reached an impressive 89%, with the construction and installation
sector achieving a commendable 95% disbursement rate, and
clearance and compensation efforts reaching 75%.

To ensure smooth operations, the City People's Committee has
actively regulated disbursement schedules throughout the year for
meticulous implementation. Regular reviews are conducted, and
necessary adjustments, transfers, and reductions to the 2022 capital
plan are made for projects facing sluggish disbursement. Priority is
granted to projects demonstrating readiness, capability, and a
pressing need for capital allocation, particularly in the domains of
compensation, clearance, settlement, and volume payment.

The city's leadership has been assigned specific responsibilities in
various areas and sectors, enabling them to expeditiously address
difficulties and challenges as they arise. Moreover, investors and
project operators are directed to develop comprehensive
disbursement plans, commit to monthly disbursement targets, and
enhance project management quality. This approach ensures that
construction progresses steadily, with ongoing volume assessments
and timely payments to the state treasury, thus mitigating the
accumulation of funds until year-end.

3. PROPOSING THE INFLUENCING FACTORS TO SCHEDULE
PERFORMANCE OF TRANSPORT INFRASTRUCTURE IN DA NANG CITY

This study conducted surveys through direct interviews with 6
experts who are in the Board of Directors of specialized
construction investment management agencies assigned to
manage the Da Nang city's transport infrastructure projects. A list
of influencing factors, compiled from related studies, was included
in the survey. Such factors are categorized into 12 groups,

consisting of land policy and legislation group, project finance
group, land plot and project area group, project community group,
implementation organization group, investor related group,
design consultants related group, management related group,
project characteristics group, construction consultants related
group, contractors related group, and Other factors. Figure 2
illustrates the affecting factors’ research framework in this study.
The survey content is developed according to each component
stage in the investment implementation process, including: site
clearance stage, design - costing phase, bidding phase - contract
signing, and phase. construction - acceptance - handover.
Interviewees were asked whether they agree or disagree about the
factors that affect the progress of the component stages. Tables 2,
3,4, 5 present the factors responded by experts as affecting factors
to the schedule performance of transport infrastructure projects in
the investment implementation stage.
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Figure 1. The research framework of affecting factors to investment implementation
schedule of transport infrastructure projects

Table 2. Factors affecting the schedule of the ground clearance phase of transport infrastructure projects in Da Nang city

Code Factors Freq. %

Code Factors Freq. %

PLDD Factor group of Land policy and legislation

TCTH2 ~ Deployment of compensation and clearance work 6 100%

PLDD1 Land use planning 6 100% TCTH3  Propagating and disseminating the land legislation 5 83%

PLDD2 Compensation, support, resettlement 6 100% TCTH4  Professional staff's ability to handle work 6 100%

PLDD3 Land registration and Certificates of land use rights 3 50% TCTH5  Transparency 6 100%

PLDD4 Settlement of land complaints and denunciations 5 83% TCTH6  Resolve complaints promptly and thoroughly 6 100%

TCDA Factor group of project finance or Factor group of the investors

TCDA1 Land compensation price 6 100% amn The investor changes the investment scale 2 33%

TCDA2 Property compensation price 6 100% (12 The investor changes the design 2 33%

TCDA3 Capital 4 67% (D15 Investor's capacity in determining project scope 1 17%

TCDA4 Social welfare compensates for affected people (tax 5 83% (D16 Investor's capacity in completing the document 2 33%

exemption, tuition fee, electricity use, etc.)

KVDA Factor group of land plot and project area (D18 Financial capacity and payment of the Investor 2 33%

KVDA1 Location and profitability 4 67% (19 Competence of specialized personnel of the Investor 4 67%

KVDA2 Acreage 5 83% (DT12  The Investor closely follows and urges the progress 2 33%
of the project and related works

KVDA3 Purpose of using land 5 83% oLy Factor group of management

KVDA4 Legal status of the land plot 5 83% QLY1 Communication between stakeholders 4 67%

KVDA5 Population density of the project area 5 83% QLY2 Appropriate management method 2 33%

NDDA Factor group of project community

DDDA  Factor group of project characteristics
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NDDA1 People'sincome 6 100% DDDAT  Project complexity 2 33%

NDDA2 People's intellectual level 6 100% DDDA2  Project size 2 33%

NDDA3 People's understanding of land legislation 6 100% YTK Other factors

NDDA4 People’s customs and habits 6 100% YTK1 Unpredictable weather conditions 1 17%

NDDA5 People's trust 6 100% YTK2 Legal regulations and approvals of relevant state 4 67%

management levels
TCTH Factor group of implementation organization YTK4 Diseases, natural disasters, force majeure 4 67%
TCTH1 Develop compensation and clearance plans 6 100%
Table 3. Factors affecting the schedule of the design-estimating phase of transport infrastructure projects in Da Nang city
Code Factors Freq. % Code Factors Freq. %

PLDD Factor group of Land policy and legislation (D18 Financial capacity and payment of the Investor 3 50%

PLDD1 Land use planning 2 33% (D19 Competence of specialized personnel of the Investor 5 83%

PLDD2 Compensation, support, resettlement 17% (112 The Investor closely follows and urges the progress 3 50%
of the project and related works

TCDA Factor group of project finance TVTK Factor group of design consultants

TCDA2 Property compensation price 17% TVTK1 Error in design 5 83%

TCDA3 Capital 3 50% TVTK2 Ability to apply supporting software in design 6 100%

KVDA Factor group of land plot and project area TVTK3 Designer's experience 6 100%

KVDA1 Location and profitability 17% TVTK4 Shortage of design personnel 6 100%

KVDA2 Acreage 17% TVTKS Ability to understand design processes, standards, 5 83%
and standards

KVDA3 Purpose of using land 17% oLy Factor group of management

NDDA Factor group of project community QLY1 Communication between stakeholders 4 67%

NDDA2 People's intellectual level 17% QLY2 Appropriate management method 3 50%

NDDA4 People’s customs and habits 17% DDDA Factor group of project characteristics

TCTH Factor group of implementation organization DDDA1 Project complexity 6 100%

TCTH1 Develop compensation and clearance plans 2 33% DDD12 Project size 5 83%

TCTH4 Professional staff's ability to handle work 2 33% TVGs Factor group of construction consultants

TCTHS Transparency 2 33% TVGS4 An understanding of the supervision consultant's 1 17%
documents, drawings, and project scope

or Factor group of the investors TVGS5 Design change by design consultant 2 33%

amn The investor changes the investment scale 5 83% TVGS6 Delay in the preparation, review and approval of 1 17%
construction drawings

(D12 The investor changes the design 5 83% TVGS8 Construction site surveying capacity 2 33%

(D13 Time to make decisions of investors 3 50% YTK Other factors

(DT4 Investor's approval time 3 50% YTK1 Unpredictable weather conditions 1 17%

(D15 Investor's capacity in determining project scope 5 83% YTK2 Legal regulations and approvals of relevant state 4 67%
management levels

(DTe Investor's capacity in completing the document 6 100% YTK3 Material price volatility 3 50%

(D17 Requesting unreasonable progress milestones 4 67% YTK4 Diseases, natural disasters, force majeure 2 33%

from the Investor
Table 4. Factors affecting the schedule of the bidding-contract signing phase of transport infrastructure projects in Da Nang city

Code  Factors Freq. % Code Factors Freq. %

PLDD  Factor group of Land policy and legislation ay Factor group of management

PLDD2  Compensation, support, resettlement 1 17% QLY1 Communication between stakeholders 3 50%

TCDA  Factor group of project finance QLy2 Appropriate management method 3 50%

TCDA3  (apital 4 67% DDDA Factor group of project characteristics

TCTH  Factor group of implementation organization DDDA1 Project complexity 2 33%
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TCTH4  Professional staff's ability to handle work 1 17% DDDA2 Project size 2 33%

TCTH5  Transparency 2 33% NTTC Factor group of contractors

TCTH6  Resolve complaints promptly and thoroughly 1 17% NTTC1 Financial capacity 3 50%

or Factor group of the investors NTTCS Construction capacity of subcontractors 1 17%

(DT1  Theinvestor changes the investment scale 3 50% NTTC6 Effectiveness of contractor planning and 1 17%
scheduling

(DT2  The investor changes the design 1 17% NTTC7 Contractor's experience 3 50%

(DT3  Time to make decisions of investors 3 50% NTTC9 Suitable construction method 1 17%

(DT4  Investor's approval time 3 50% NTTC10 Competence of the contractor's technical team 1 17%

(DT5  Investor's capacity in determining project scope 2 33% TVGS Factor group of construction consultants

(DT6  Investor's capacity in completing the document 1 17% TVGS5 Design change by design consultant 2 33%

(D17 Requesting unreasonable progress milestones from the Investor 2 33% TVGS6 Delay in the preparation, review and approval 2 33%
of construction drawings

(DT9  Competence of specialized personnel of the Investor 4 67% TVGS7 Contract management capabilities 2 33%

(DT10  Ability to organize contractor selection ensures transparency 5 83% TVGS8 Construction site surveying capacity 1 17%

(DT11  The ability to draft and manage contracts is tight and clear 3 50% YTK Other factors

(DT12  The Investor closely follows and urges the progress of the project 3 50% YTK2 Legal regulations and approvals of relevant 2 33%

and related works state management levels

TVTK  Factor group of design consultants YTK3 Material price volatility 2 33%

TVTK1  Errorin design 1 17% YTK4 Diseases, natural disasters, force majeure 2 33%

TVTK5  Ability to understand design processes, standards, and standards 1

Table 5. Factors affecting the schedule of the construction - acceptance - handover phase of transport infrastructure projects in Da Nang city

Code Factors Freq. % Code Factors Freq. %

PLDD Factor group of Land policy and legislation TVTK3 Designer's experience 2 33%

PLDD1 Land use planning 1 17% TVTK4 Shortage of design personnel 2 33%

PLDD2 Compensation, support, resettlement 2 33% TVTKS Ability to understand design processes, 2 33%
standards, and standards

PLDD4 Settlement of land complaints and denunciations 3 50% ay Factor group of management

TCDA Factor group of project finance QLY1 Communication between stakeholders 6 100%

TCDA1 Land compensation price 1 17% QLY2 Appropriate management method 5 83%

TCDA3 Capital 5 83% DDDA Factor group of project characteristics

T(DA4 Social welfare compensates for affected people (tax 2 33% DDDA1 Project complexity 5 83%

exemption, tuition fee, electricity use, etc.)

KVDA Factor group of land plot and project area DDDA2 Project size 4 67%

KVDA2 Acreage 1 17% NTTC Factor group of contractors

KVDA3 Purpose of using land 1 17% NTTC1 Financial capacity 6 100%

KVDA4 Legality of the land plot 1 17% NTTC2 Site management and supervision capacity 6 100%

KVDA5 Population density of the project area 3 50% NTTG3 Ability to mobilize and supply materials 5 83%

NDDA Factor group of project community NTTC4 Level of errors and errors in construction 5 83%

NDDA2 People's intellectual level 2 33% NTTCS Construction capacity of subcontractors 6 100%

NDDA3  People's understanding of land legislation 1 17% NTTC6 Effectiveness of contractor planning and 6 100%
scheduling

NDDA4  People’s customs and habits 4 67% NTTC7 Contractor's experience 5 83%

NDDA5 People's trust 3 50% NTTC8 Level of defects, supply and availability of 5 83%
construction machinery
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Code Factors Freq. % Code Factors Freq. %
TCTH Factor group of implementation organization NTTC9 Suitable construction method 6 100%
TCTH1 Develop compensation and clearance plans 1 17% NTTC10 Competence of the contractor's technical team 6 100%
TCTH2 Deployment of compensation and clearance work 3 50% NTTC11 Competence of personnel in charge of as-built 4 67%
documents and contractor's payment
TCTH3 Propagating and disseminating the land legislation 1 17% NTTC12 Ability to ensure construction manpower 5 83%
T(TH4 Professional staff's ability to handle work 2 33% NTTC13 Skill level of construction workforce 6 100%
TCTHS Transparency 2 33% NTTC14 Labor productivity of construction workers 6 100%
TCTH6 Resolve complaints promptly and thoroughly 3 50% NTTC15 Productivity of machinery and equipment 6 100%
or Factor group of the investors NTTC16 The level of accuracy of the estimate of materials 5 83%
needed for construction
(O} The investor changes the investment scale 5 83% TVGS Factor group of construction consultants
(12 The investor changes the design 5 83% TVGS1 Construction supervision capacity 4 67%
(D13 Time to make decisions of investors 2 33% TVGS2 Time for decision making, response, guidance of 6 100%
supervision consultant
(DT4 Investor's approval time 2 33% TVGS3 Competence and experience of supervision 6 100%
consultant
(D15 Investor's capacity in determining project scope 1 17% TVGS4 An understanding of the supervision consultant's 5 83%
documents, drawings, and project scope
(DT6 Investor's capacity in completing the document 3 50% TVGS5 Design change by design consultant 4 67%
17 Requesting unreasonable progress milestones from 4 67% TVGS6 Delay in the preparation, review and approval of 3 50%
the Investor construction drawings
(D18 Financial capacity and payment of the Investor 6 100% TVGS7 Contract management capabilities 3 50%
(D19 Competence of specialized personnel of the 5 83% TVGS8 Construction site surveying capacity 6 100%
Investor
(D110 Ability to organize contractor selection ensures 1 17% YTK Other factors
transparency
™M The ability to draft and manage contracts is tight 3 50% YTK1 Unpredictable weather conditions 6 100%
and clear
(0112 The Investor closely follows and urges the progress 6 100% YTK2 Legal regulations and approvals of relevant state 5 83%
of the project and related works management levels
TVTK Factor group of design consultants YTK3 Material price volatility 6 100%
TVTK1 Error in design 5 83% YTK4 Diseases, natural disasters, force majeure 6 100%

As the result, there are factors recognized totally by all experts
to be top factors affecting to schedule of transportation
infrastructure projects in each phase of the investment
implementation stage. This demonstrates the absolute consistency
of all experts. For the phase of ground clearance, there are 13 top
factors, including Land use planning (PLDD1), Compensation,
support, resettlement (PLDD2), Land compensation price (TCDAT),
Property compensation price (TCDA2), People's income (NDDA1),
People's intellectual level (NDDA2), People's understanding of land
legislation (NDDA3), People’s customs and habits (NDDA4),
People's trust (NDDAS5), Develop compensation and clearance
plans (TCTH1), Professional staff's ability to handle work (TCTH4),
Transparency (TCTH5), Resolve complaints promptly and
thoroughly (TCTH6). For the phase of design-estimating signing,
the top factors are Investor's capacity in completing the document
(CDT6), Ability to apply supporting software in design (TVTK2),
Designer's experience (TVTK3), Shortage of design personnel
(TVTK4), Project complexity (DDDAT). For the phase of bidding-
contract signing, there is no top factors, so this shows that there's
no totally consistency of senior leaders. However, there are 3
significant factors that agreed by the majority of experts (over 80%
of respondents), including Competence of specialized personnel of
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the Investor (CDT9), Ability to organize contractor selection
ensures transparency (CDT10), and Project Capital (TCDA3). For the
construction - acceptance - handover phase, there are 18 top
factors, consisting of Communication between stakeholders
(QLY1), Financial capacity of contactors (NTTC1), Site management
and supervision capacity of contractors (NTTC2), Construction
capacity of subcontractors (NTTC5), Effectiveness of contractor
planning and scheduling (NTTC6), Suitable construction method
(NTTC9), Competence of the contractor's technical team (NTTC10),
Skill level of construction workforce (NTTC13), Labor productivity
of construction workers (NTTC14), Productivity of machinery and
equipment (NTTC15), Financial capacity and payment of the
Investor (CDT8), The Investor closely follows and urges the
progress of the project and related works (CDT12), Time for
decision making, response, guidance of supervision consultant
(TVGS2), Competence and experience of supervision consultant
(TVGS3), Construction site surveying capacity of construction
consultants (TVGS8), Unpredictable weather conditions (YTK1),
Material price volatility (YTK3), Diseases, natural disasters, force
majeure (YTK4).

The distribution of the top factors within each project phase is
shown in Figure 2. Accordingly, the schedule performance of
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ground clearance phase could be improved if the subjects related
to land policies and legislation, project finance, project
community, and implementation organization are focused highly.
The role of investors, the capacity of design consultants, and the
thoroughly understanding of project characteristics help to
enhance the design-estimation phase schedule. Whereas, the
capacity of investors and the project finance are two significant
factor groups deciding to the schedule of bidding phase. In order
to ensure the schedule of construction - acceptance - handover
phase, the main stakeholders including the investors, contractors,
and supervision consultants, and the external objective factors
contributes the key of project schedule success. Overall, this study
highly appreciates the role, capacity, and the fierce participation of
investors in each project phase as the key for the transport
infrastructure project success.

PROJECT
FINANCE

L

Figure 2. The distribution of the top factors affecting to schedule within each
transport infrastructure project phase

4. CONCLUSIONS

This study represents a comprehensive examination and
analysis of the actual investment implementation schedules for
transport infrastructure projects in Da Nang City spanning from
2016 to the present. Notably, Da Nang City regards the
disbursement rate of public investment capital as a pivotal
criterion for gauging the success of public investment projects in
general, and transport infrastructure projects in particular. During
the challenging period characterized by the profound impact of
the COVID-19 pandemic, notably from 2020 to 2021, there was a
conspicuous decline in capital disbursement rates, almost causing
a standstill in infrastructure construction activities. Nevertheless,
by the year 2022, a significant improvement was observed. The
disbursement rate of public investment, specifically for transport
infrastructure projects, surged to 89%, with the construction and
installation sector achieving an impressive 95% disbursement rate,
while the clearance and compensation efforts reached a
commendable 75%.

The methodology employed in this study involved conducting
surveys through direct interviews with six experts serving on the
Boards of Directors of specialized construction investment
management agencies tasked with overseeing Da Nang City's
transport infrastructure projects. A meticulously compiled list of
influencing factors, drawn from prior research, was incorporated into
the survey, categorized into 12 distinct groups. The survey content
was meticulously developed to align with each component stage of
the investment implementation process, encompassing the site
clearance stage, design and costing phase, bidding phase, contract
signing, and the construction, acceptance, and handover phases.

As a result of this comprehensive study, a total of 13 paramount
factors impacting the schedule of the ground clearance phase, five

pivotal factors significantly influencing the design and estimation
phase, three crucial factors with substantial impact on the bidding and
contract signing phase, and 18 leading factors impacting the
construction, acceptance, and handover phases of transport
infrastructure projects in Da Nang City have been identified. These
critical factors hold immense potential in guiding the formulation of
strategies and policies aimed at enhancing the efficiency of the city's
transport infrastructure projects in the foreseeable future.

For future work, the authors will conduct the mass survey to
engineers and managers who participated to the schedule
management of transportation infrastructure projects in Da Nang city
to validate comprehensively as well as to increase the reliability of the
study result.
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Phan loai kién truc nha 6 truyén théng
cac dan toc thiéu sé6 vung mién nui phia Bac,
nham quan ly bdo tén va phat huy gia tri

Classification of traditional ethinic minority housing in the Northern region to conservation

management and value development

> TS TRAN QUOC BAO
Trudng Pai hoc Xay dung Ha No6i, Email: Baotq@Huce.edu.vn

TGM TAT

Vung mién ndi phia Bac |3 noi sinh sdng cia 29 dan tac thigu sd vai
tdng dan sd hon 7 trigu ngudi, vai cac dac diém van haa truyén thang,
phong tuc, tap quan phong phi, cac hinh thirc kign tric nha @ truyén
thing rét da dang, mang tinh dac trung coa timg dan tac. Tuy nhién
trong diu kign phat trién kinh t& - xa hai, do chua co ddy dii cac co
str phap Iy ciing nhu céc gigi phap bao ton va phat huy gig tri dugc
nghién ctu mgt cach co he thing, nha & truyén thdng céc dan toc noi
déy ngdy cang gidm st vé sd lugng, xuing cép vé chat luong va bi
thay thé béing céc ngai nha kigu ngui Kinh.

Bai bao tap trung nghign ciru phrong phép phan loai va cac dinh
hwéng quén Iy bao tdn va phét huy gi trj kign trdc nha & truyén thing
cac dan tgc thieu sd vang mién ndi phia Béc. Phuong phép duoc dé
xuat trén co st khoa hoc va thuc tign nhdm muc dich tao tién dé cho
cac nghién ciru vé chinh séch, gidi phap bao ton va phat huy gia tri
trong giai doan tiép theo, gop phén bao vé di san kién tric nai rigng
va di san vin haa nai chung cia dang bao cac dan tac thiéu sd ving
mién ndi phia Bac. Kt qua nghién ctu ca thé md rong &p dung cho
cing tac quan Iy bao ton va phat huy gia tri kign tric nha & truyén
thiing céc dan tac khac & Viet Nam ca tinh trong dang.

Tir khéa: Dan tac thiéu sd; phan loai nha @ truyén thing; quan Iy bao
tdn thich ing; phat huy gia tri.

ABSTRACT

Traditional housing forms among the 29 ethnic minority
groups with more than 7 million people in Vietnam's Northern
mountainous  province  exhibit  distinct  architectural
characteristics, representing each group's cultural customs
and traditions. However, the socioeconomic development
pressures and lack of legal protections threaten the
preservation of these unique dwelling forms as they are
replaced by designs of Kinh group.

This article examines classification systems and management
strategies to conserve the cultural heritage embodied in
traditional ethnic minority housing in the region. The proposed
framework integrates scientific and practical perspectives to
inform policies and solutions for architectural heritage
conservation. The research aims to contribute to broader
efforts to safequard the cultural legacies of ethnic minority
groups in Vietnam's Northern highlands. Findings may advise
approaches to preserve traditional housing which are similar
amaong other ethnic populations in Vietnam.

Keywords: Ethnic minorities; traditional housing classification;
adaptive conservation management; value develop.

1.DAT VAN PE

Mién nui phia Bac nudc ta gébm 11 tinh: Ha Giang, Cao Bang,
Bac Kan, Tuyén Quang, Lang Son, Lao Cai, Yén Bai, Dién Bién, Lai
Chau, Son La va Hoa Binh, la nai c6 vi tri chién lugc vé an ninh quéc
phong cling nhu nhiéu tiém nang phat trién kinh t€ va van hoa du
lich. Pay la noi cu tri cha 28 dan toc thiéu s6 bao gém: Tay, Nung,
Thai, H'Mo6ng, Dao, Mudng, Cao Lan, San Chi, San Diu, Ha Nhi, La
Phu, Phu L4, Gidy va mot s6 dan toc khac véi téng dan s6 khodng
hon 7 triéu ngudi [1]. Do sinh séng trong méi trudng tu nhién khac
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nhau véi nhiing dic diém van hda truyén théng, phong tuc, tap
quan sinh s6ng ctia méi dan toc c6 dac trung riéng, nén hinh thic
kién truc nha & truyén théng vung mién nui phia Bac rat da dang,
phong phu, giau gi tri van héa kién truc ban dia. Nha & truyén
théng cac dan téc sinh séng & ving thap nhu Tay, Mudng, Thai,
NUng... 1a nha san hodc nha nia dat; nha & cac dan téc sinh séng &
vung gitta nhu Dao, Khomu, Khang, San Diu, San Chay... la nha
ndia dat va nha dat; nha & dan toc H'Mong s6ng & viing cao la nha
dat [2]. Tuy la cng loai nha san, nha nlra dat hay nha dat, su khac
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biét vé mat van héa, phong tuc, tdp quan cla cac dan téc, dan dén
su khac biét vé hinh thai kién trdc ngoi nha & truyén théng cla cac
dan téc du ho cung sinh séng trén mot vung dat.

Hién nay, s6 lugng nha & truyén théng ngay cang giam sut,
nhiéu ngéi nha & truyén théng da va dang bi d& bd dé 18y chb xay
dung nhiing ngéi nha kiéu “hién dai” hoac bi cai tao dén muc bién
dang. Theo théng ké ndm 2019 c6 26,2% ho gia dinh dang & trong
ngdi nha truyén théng clia dan téc minh, gidm 3,1 diém phan tram
so vGi ndm 2015 (29,3%) [2]. Nhu vay c6 thé thdy néu khéng co
nhing chinh sach va giai phap bao ton bén vimng phu hgp thi s6
lugng nha & truyén théng van tiép tuc gidam theo thai gian. Viéc
mai mot cac gia tri kién trdc truyén théng sé lam mat di ban sac
dan toc, déng thai lam mat di nhiing kinh nghiém quy gid dugc
luu truyén qua nhiéu doi trong viéc xay dung nhimng ngéi nha cé
truyén phu hgp vai van héa cua ting dan toc, dap tng moi truéng
tu nhién clia cac vung mién khac nhau [3].

Nguyén nhan cla sy gidm dan vé s6 lugng nha & truyén théng
cac dan téc vung mién nui phia Béc c6 thé chia thanh 02 nhém
nguyén nhan: 1)Nguyén nhan khach quan la do qua trinh di dan tu
mién xubi 1&n mién nui, dich chuyén dan cu gitta cac tinh, gilia cac
dan tdc dan dén su pha tron cac nhém séc toc; su phat trién kinh
té, xa hoi dan su thay d6i vé 16i séng va nhu cau &; qua trinh giao
Iuu van héa va du nhap van héa ngoai lai dan dén nhiing bién déi
vé sac théi van héa tling dan toc; 2)Nguyén nhan chd quan la do
mong mudn cla ngudi & mudn cé ngdi nha dap ting dugc cac nhu
cau cudc s6ng mdi; trong cdng tac nghién ctu va quan ly chua c6
cac giai phap thuc tién giup ngudi dan dap ting nhu cau & mdi, cac
gidi phap con mang tinh chd quan, duy y chi khong cé kha nang
ap dung vao cudc séng thuc té.

TU nhiing phan tich tinh hinh thyc tién néu trén, cho thdy viéc
nghién ctu phan loai kién tric nha & truyén thdng céc dan toc
mién nui phia Bdc nham gitp céng tac quan ly bao ton bén viing
va phét huy gid tri trong qua trinh phat trién kién tric nha & 1a can
thiét hién nay.

Bai bao danh gid, phan loai kién tric nha & truyén thong cac
dan toc thiéu s6, dinh hudng quan ly bao tén va phat huy cac gia
tri di san kién tric nha & truyén théng cac dan toc thiéu sé vung
mién nui phia Bac lam cg s& cho giai phap béo tén va phat huy gia
tri kién tric nha & truyén théng trong céc giai doan ti€p theo. Bai
bdo da st dung 04 phuong phap nghién ctru: 1)Piéu tra khao sat
thuc té€ 24 ngdi nha & truyén théng cla 24/29 dan toc thiéu s6
vung mién nui phia Bdc bao gém cac dan téc H'Mong, Dao, Giay,
L6 L6, Pa Thén, C& Lao, B6 Y, Pu Péo, Thai Ben, Lao, Khang, Cong,
Phu L3, Si La, Kha MU, Ly, Mang, Thai Trang, Cao Lan, Nung, San
Diu, Ha Nhi, Xinh Mun, La Ha tai cac tinh Ha Giang, Dién Bién, Lai
Chau, Tuyén Quang, Lao Cai va San La; 2)Téng hop, phan tich va
danh gia cac cong trinh kién tric nha & truyén théng sau khi khao
sat thuc trang vling mién nui phia Bac; 3)Ké thura két qua nghién
clu da cong bo clia cac cong trinh nghién ctu trong va ngoai
nudc, tir d6 ciing lam co s& dé tim ra khoang tréng trong dé xuat
nghién ctu; 4)Tham van y kién chuyén gia.

Cac phuang phap nay giup danh gia dé phan loai kién tric nha
& truyén théng céc dan toc thiéu s cling nhu xéc dinh cac luan cd
ly thuyét va thuc tién dé dé xudt cac dinh hudng quan ly bdo tén
va phat huy cac gia tri di san van héa kién tric nha & truyén théng
céac dan toc thiéu s6 viing mién nui phia Bac.

2. TONG QUAN TINH HINH NGHIEN CU'U VE KIEN TRUC NHA
G TRUYEN THONG

Trong thai gian gan day, bao ton va phét huy gia tri kién trdc nha &
truyén théng dang thu hit su chd y clia cac nghién cdu trén thé gidi,

trong d6 da cé mét s6 nghién cliu dé cap téi van dé phan loai nha &
truyén théng lam tién dé. Nam 2016, Virtudes va Almeida da dé xuat
phuong phap cong nghé théng tin va truyén théng (ICT Method) dé
danh gia tinh trang clia cac ngdi nha truyén théng & B6 Dao Nha,
nghién ctiu két luan rang viéc nha & truyén théng bang phuang phap
c6ng nghé théng tin va truyén théng la mét cong cu hitu ich d€ gitp
quan ly va bdo tén cac ngdi nha & truyén théng, dic biét la nha &
truyén théng bang gb [4]. Néam 2019, Lee Mi Hyang va cac cong su da
chi ra sy can thiét ctia viéc phan loai nham bao tén nha & truyén thong
Hanok tai Han Quéc. D& danh gia xép hang nha & truyén théng, tac gia
da tao ra mé hinh phan tich theo cap bac, chi ra ba nhém gia tri chinh
bao gém chuc nang kién tric, t6 hgp cla lang, tinh bén viing. Trong
moi nhém gia tri lai bao gém nhiéu chi sé c6 trong s6 khac nhau, cac
chuyén gia sé dua vao cac trong sé nay dé dua ra nhiing nhan dinh,
danh gia, két qua cho thay mé hinh nay dat dugc hiéu qua trong viéc
phan loai nha & truyén thong Hanok [5]. Nam 2021, Jing Fu va cac
cobng su da thuc hién nghién ctu gia tri di san cta nha & truyén thong
& tinh H6 Nam, Trung Quéc, d€ danh gia gia tri clia cac nha & truyén
théng, tac gia da sir dung ba phuong phép chinh: phuang phap danh
gia chat lugng clia cac nha truyén thong riéng 1, phuong phap phan
loai gid tri clia cac khu dan cu truyén théng, phuong phap khai thac
cac yéu t6 khong gian dia ly clia cac lang truyén thong. Két qua nghién
ctiu cho thdy cac cong trinh nha & truyén théng trong tinh trang tét la
kha hiém, hau hét cac cong trinh déu & trong tinh trang trén muc
trung binh can dén su can thiép ton tao [6]. N&m 2005, ipekoglu da chi
ra tdm quan trong cla viéc dua ra mot hé théng cac tiéu chi vé chat
lugng danh gia nha & truyén théng, tir d6 ipekoglu dé xuat phuang
phap danh gia kién tric theo giai doan dua trén hé théng phan loai,
cac ngdi nha truyén théng dugc danh gia ca dic diém kién trac bén
trong va bén ngoai va phan loai theo cdc nhém A,B,C,D; viéc phan ra
thanh tiing nhom sé rat c6 ich cho viéc quyét dinh bao tén & giai doan
tiép sau [7].

Nudc ta c6 53 dan toc thiéu s6, nha & truyén théng clia cac dan
téc thiéu s6 1a mot chd dé dugc nhiéu tac gid quan tam nghién
ctru. Nam 1994, Nguyén Khac Tung da céng bé nghién ciru vé kién
tric nha & c8 truyén cac dan toc Viét Nam, trong dé c6 cac dan toc
thiéu s6 viing mién nui phia Bac, nghién ctiu da phan tich cac dac
diém vé cdu trdc mat bang khudn vién va ngéi nha, cau tridc khung
chiu luc, két cdu bao che, ky thuat va vat liéu xay dung nha &
truyén théng cla cac dan tdc, phan tich so sanh su gidbng nhau va
khac nhau gitta cac ngéi nha truyén thong cla cac dan téc [8].
Nghién ctu Tir nhiing mdi nha tranh cé truyén clia tac gia Nguyén
Cao Luyén da duc rat nhitng kinh nghiém xua clia cha 6ng ta trong
viéc tao dung nha & dan tdc clia nén kién truc cé truyén Viét Nam
[9]. Nam 2003, Chu Quang Tr( da nghién clu, phan tich dic diém
kién tric nha & truyén théng ctia cac dan toc thiéu s6 Mudng, Tay,
Nung, Thai, H'Méng, Cham, E dé. Cac dan tdc ma tac giad nghién
ctru phan bé trén dia ban rat réng & Viét Nam, tir vung ni phia Bac
dén cao nguyén Tay Nguyén nén kién tric ngéi nha & truyén
théng clia cac dan tdc nay co su khac biét rd rang dé dap (ng véi
canh quan, khi hau, méi truéng ctia moi vung bén canh ly do khac
biét vé van hoa, dai séng [10]. Dé tai Diéu tra khdo sdt kién tric nha
& truyén théng cdc dan toc mién ndi phia Bdc va Tdy Nguyén do Vién
Kién tric Quéc gia tién hanh nam 2009 da xay dung hé théng d
liéu vé nha & truyén théng cac dan téc, danh gia mai lién hé, anh
hudng gilta van hoa, xa héi, dia hinh tu nhién vdi kién tric ctia nha
@ cac dan toc, dé xudt cac gidi phap bao ton va ké thira phat huy
céc gia tri kién trdc nha & truyén théng trong phét trién nha & cac
dan toc mién nui phia Bac va Tay Nguyén [11]. Du an Diéu tra khdo
sdt ddnh gid gid tri nha & truyén théng cdc dan toc khu vuc mién
Trung do Vién Kién tric Quéc gia tién hanh ndm 2017 da xay dung

ISSN 2734-9888 | 10.2023 XAYDUNG |145



NGHIEN CUU KHDA HOC

hé théng d liéu vé nha & truyén théng cac dan toc thiéu s6 mién
Trung, dé xuat cac giadi phap bao ton va khai thac gia tri nham phat
trién du lich [12]. Trong chuyén dé Ké thira va phdt huy cdc gid tri
kién tric nha & néng thén ving Péng bdng séng Héng, tac gia
Nguyén Dinh Thi dé cap tdi van dé nhan dién gia tri ki€n tric va
phat huy cac gia tri truyén théng kién tric nha & néng thén ving
Poéng bang séng Héng [13]. Cuén sach Nha san ¢6 ngudi Thdi Viét
Nam clia tac gid Vuang Trung dé cap téi ngdi nha cé truyén clia
ngudi Thai, tir cac dac diém kién tric t6i cau trdc, vat liéu va cach
xdy dung ngobi nha, cung cdc sinh hoat trong ngdi nha [14]. Nam
2015, Pham Hung Cudng cing nhom nghién ctu da tién hanh
nghién ctu vé tinh trang bién d8i kién trdc nha san truyén théng
dan tdéc Thai & tinh Yén Bai, danh gia cac yéu t6 tich cuc, tiéu cuc
cla cac xu huéng bién déi va ki€n nghi cac giai phap nham gil gin
va ké thira gia tri ki€n tric nha san dan téc Thai [15].

Theo phan tich téng quan tinh hinh nghién ctu vé kién tric
nha & truyén théng néu trén, Viét Nam chua co6 bat ky mét nghién
clru nao di sdu vao nghién ctu phan loai nha & truyén théng nham
dinh huéng bao tén va phat huy gia tri kién tric nha & truyén
théng. Viéc phan loai va dé xuat dinh huéng bao tén giup chinh
quyén céc dia phuong viing mién ndi phia Bac dua ra cac giai phap
bao t6n va phat huy gia tri ki€n tric nha & truyén théng mang tinh
thuc tién va c6 thé ap dung vao thuc té dia phuong minh & giai
doan tiép theo la khodng tréng nghién cttu can giai dap.

3. PHAN LOAI THEO GIA TRI KIEN TRUC NHA G TRUYEN
THONG CAC DAN TOC THIEU SO VUNG MIEN NUI PHIA BAC

Trudc khi muén phan loai kién tric nha & truyén théng, ching
ta can phai nghién ctru nhan dién ra cac gia tri nha & truyén théng
dé lam ca s& phan loai theo gia tri ki€n trdc. Viéc nhan dién gia tri
kién tric nha & truyén théng cac dan toc thi€u s6 vung mién nui
phia Bac dugc nhom nghién ciu tién hanh khao sét kién trdc nha &
truyén théng clia 24 dan tdc thiéu sé tai cac tinh vung mién nai
phia Bac. Mac du mbi dan toc déu co gia tri van héa kién tric riéng
clia minh, tuy nhién véi géc nhin téng thé, nhém nghién ctu dé
xuat nhan dién gia tri kién trdc nha & truyén théng cac dan toc
thiéu s6 viing mién nui phia Béc thong qua 08 nhém gia tri:

a) Gid tri vat thé

- Gia trj vé tinh nguyén ban

- Gié tri thdm my

- Gia tri vé ky thuat va vat liéu xay dung

- Gid tri vé canh quan

- Gia tri tao lap méi truong sinh thai

- Gia tri s dung dap Uing cudc s6ng hién dai

b) Gid tri phi vét thé

- Gia tri nién dai va lich st

- Gia tri vé van hoa, xa hoi

Theo d6, cdc nhom gia tri dugc théng nhat dap ing nhu sau:

- Nhém gid tri vé tinh nguyén ban: Gia tri vé tinh nguyén ban
hinh thuc kién tric dugc danh gia qua viéc ngéi nha git dugc hinh
dang kién tric va cac bo phan chi tiét tir khi ching dugce xay dung
theo phong cach truyén thong dac trung cla tiing dan toc. Gia tri
vé tinh nguyén ban néi that danh gia théng qua viéc phan chia
khong gian st dung mat bang ngéi nha theo ding cach bé tri cac
khéng gian sinh hoat dic trung clia cac ngdi nha cd truyén.

- Nhém gid tri thdm my: Gia tri thdm my danh gia qua viéc ngoi
nha gilt dugc ty 1é gilta cdc bo phan chinh clia nha dung véi ngoi
nha c6 truyén xay dung tu kich thudc don vi co ban cla ting dan
téc. Nhitng ngdi nha cé bo vi kéo theo kiéu truyén théng dugc
danh gia cao, dac biét 1a cac bo vi kéo dugc trdm khic hoa tiét
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trang tri. Cac hinh thic trang tri va hoa tiét dac trung cdia dan toc &
cac bo phan ngéi nha dugc gilr nguyén ven.

- Nhém gid tri vé ky thudt va vat liéu xdy dung: Gia tri vé ky thuat
xay dung dugc danh gia théng qua cach dung nha bang phuong
phap th cong truyén théng, sir dung suc lao déng cta chi nha
véi sy giup d& clia ho hang va ngudi dan trong ban. Cac bo phan
cla khung nha bang gb, tre... lién két véi nhau bang méng hoac
budc day theo dung két cau truyén thong. Vé vat liéu xay dung,
ngdi nha dugc xay dung bang cac vat liéu truyén thong la vat liéu
sén ¢6 tai dia phuong, than thién véi méi trudng tu nhién nhu gé,
tre, nua, 13, gianh, dat, da, soi cudi,...

- Nhém gid tri vé canh quan: Gia tri cdnh quan clia ngéi nha can
c’ vao tuong quan vi tri ng6i nha véi cdnh quan thién nhién,
nhiing ngdi nha ven séng, sudi hodc & nhiing vi tri quang dang
cho phép quan sét tu xa, lam ton thém vé dep clia ban va khéng
gian thién nhién xung quanh dugc danh gia cao.

- Nhém gid tri vé tao Idp méi trudng sinh thdi: Gia tri tao lap moi
trudng sinh thai danh gid thong qua dién tich khuén vién ng6i nha
rong rai, mat dé xay dung thap, dién tich cay xanh 16n, tréng nhiéu loai
cay, phu hgp véi cdnh quan bén lang va thién nhién xung quanh.

- Nhém gid tri nién dai va lich si: Gi tri vé nién dai thé hién qua
thdi diém xay dung ngdi nha, nhiing ngdi nha truyén théng c6 thoi
gian xay dung cach day cang lau cang c6 gia tri vi su quy hiém, vi kha
nang gitr lai dugc nhiéu gia tri mang tinh nguyén géc cia ngéi nha &
6 truyén clia dong bao dan toc thiéu sé. Gia tri lich si dugc danh gia
théng qua viéc ngdi nha trudc day tiing la noi & clia cac nhan vat néi
tiéng trong lich st clia dan tdc thiéu sé dang dugc danh gia.

- Nhém gid tri vé vdn héa, xa héi: Gia tri vé van hoa, xa hoi dugc
danh gia qua nhiéu khia canh. Kha nang thu hat cong dong théng
qua viéc chi sé hiru cla ngdi nha la nghé nhan, gia lang, truéng
ban; nha con gitt dugc nghé san xudt cac d6 thu céng truyén
théng; nha con gilr dugc cac khdng gian tin ngudng, ths cliing dac
trung cla céc dan toc.

Trén co s& nghién cltu nhan dién gia tri nha & truyén théng cac
dan toc thiéu s6 vung mién nui phia Bic néu & muc 2, nghién ctiu
dé xuat phan loai cac ngdi nha & truyén théng thanh 04 nhom
theo bang 1:

- A, nhém nha ¢6 gia tri dac biét.

- B, nhém nha c6 gia tri cao.

- C,nhém nha c6 gia tri trung binh.

- D, nhém nha c6 gia tri thap.

Bang 1: Phan loai kién tric nha & truyén théng dan téc thiéu sé
vling mién nui phia Bac
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Bang 2: Binh hudng quan ly bdo ton thich ting nha & truyén théng

1T Phan loai Pinh huéng quan ly bao tén thich iing

1 Nhom A Bao ton co ban cach bé tri khéng gian ndi that (b6 tri cac thiét bi gia dinh hién dai nhung khéng lam thay
d6i khong gian truyén théng); bdo tén nguyén trang hinh thiic kién tric; bdo tén hé théng két cdu chiu
Iuc va ngan che (stta chita trong trudng hgp can thiét xong van theo dung chat liéu va cach 1dp dung cé

truyén); gilr gin khong gian cay xanh trong khuon vién.

2 Nhém B Bao ton co ban cach bé tri khéng gian néi that; bado ton nguyén trang hinh thuc kién trdc; bao ton hé
théng két cau chiu luc va ngan che; bé sung cdy xanh trong khudn vién; bé sung cac khéng gian nham

dap uing cudc séng hién nay.

3 Nhom C Bao tén ca ban cach bé tri khong gian noi that; bao ton hinh thiic kién tric, stia chita, bé sung cac chi tiét
da bi hong hoac khéng con; stra chiia, nang cap hé théng két cau chiu luc va ngéan che theo huéng s
dung vat liéu va phuong thiic 13p dung 6 truyén, c6 thé két hgp cadc may méc xay dung nhé; b sung cay

xanh trong khuén vién; bé sung cac khéng gian nham déap Ung cudc séng hién nay.

4 Nhém D Cho phép xay méi bang phuong thiic xay dung va vat liéu hién dai theo huéng b6 tri khéng gian va hinh
thuc kién tric cla cac ngdi nha truyén théng, gilt gin dién tich va bé sung cay xanh trong khuén vién
giup hinh thanh nhiing ng6i nha “truyén théng duong dai”, khéng tach biét véi kién tric cac ngdi nha

truyén thong dang ton tai trong ban, hoa nhap véi khéng gian ban va khong gian thién nhién xung

quanh.

Nhu vady nha loai A la ng6i nha dat day du 08 tiéu chi dé xuat;
nha loai B dat t&i thi€u 06 tiéu chi, trong d6 c6 cac tieu chi 1, 2, 3, 4,
5,6; nha loai C dat t6i thi€u 03 tiéu chi, trong d6 c6 cac tiéu chi 1, 2,
3; nha loai D khong dat dugc cac tiéu chi 1, 2, 3.

4, PINH HUGNG QUAN LY BAO TON VA PHAT HUY GIA TRI
DI SAN KIEN TRUC NHA & TRUYEN THONG CAC DAN TOC THIEU
SO VUNG MIEN NUI PHIA BAC

4.1.Pinh huéng quan ly bdo ton kién triic nha & truyén théng

- Bao ton thich tng: Bao ton thich tng la phuong phap bao ton
céc gia tri nguyén géc va bé sung cac gia tri mai phu hgp cho di
san ton tai dugc véi cong dong, véi xa hoi duong dai, phuong
phap nay dac biét quan tdm ap dung cho céc di sdn khong phai la
di tich va dang ton tai “séng” trong cdng dong [16]. Bdo ton thich
Ung da dugc 4p dung nhiéu trén thé gisi nham bao tén va tai tao
di san kién truc dé thich ing vdi nhu cau thay ddi clia cudc séng va
xa hoi hién dai, thay vi cac cudc trién lam tinh tai trong bao tang
[17, 18]. Di sdn nha & truyén théng cac dan toc thiéu s6 ving mién
nui phia Bac la ngi déng bao cac dan toc thiéu s6 dang sinh séng
nén céng tac bdo tén phai dua trén phuong phéap bao tén thich
ng, thich ing phai dugc hiéu theo Ia khéng chi véi cudc séng thai
diém hién tai ma con véi cac giai doan ti€p sau clia ddi séng xa hoi.

- Kién toan co s& phap ly: Chinh pht va céc bo, nganh can kién
toan cac cd s& phap ly bao trum bao tén tat ca thé loai di san trong
céng tac nghién cu, thuc hién, quéan ly. Luat Di san van héa van
con kha nhiéu bat cap, dac biét 1a trong linh vuc bao tén di san
kién truc, luat Di san van héa hién chi tap trung vao linh vuc bao
tén di tich nén can gap rat bé sung cac diéu khoan phap ly cho
viéc bao ton cac di san chua dugc cong nhan la di tich, trong dé c6
di sdn nha & do thi va ndng thon.

- Hoan thién chinh sach quan ly bdo ton nha & truyén théng:
Nha nudc va chinh quyén cac dia phuong can b sung, hoan thién

ca ché, chinh sach quén ly gitp ngudi dan phét trién nha & theo
hudng thich hgp véi nhu cau cudc séng hién dai nhung van gid
gin dugc nén tang van hoa truyén thong tét dep cla dia phuong,
cla dan téc. Xay dung cac chuong trinh vay von uu dai véi cac ho
nghéo va cac hinh thic gitp d& nhu hé trg kinh phi dién, nuéc
sach, internet...

- Bdo tén theo nhém gia tri: Thédng qua khai thac cac két qua
nghién ctru da c6 két hgp vai két qua diéu tra nha & truyén théng
24 dan toc thiéu s6 viing mién nui phia Béc cho thdy cac ngéi nha
& truyén théng cé thé dugc phan loai thanh 04 nhém gid tri nhu da
trinh bay & muc 3. Do vay dinh hudng bao ton cac ngdi nha truyén
thong can c6 su phan biét cac ngdi nha & cac nhom gia tri khac
nhau dugc trinh bay tai bang 2.

4.2. Dinh huéng phat huy gia tri kién tric nha & truyén théng

4.2.1. Phat huy gia tri dap ting nhu cau & trong diéu kién méi

- Phat huy gia tri trong cai tao nha & truyén théng: Do nhu cau
& cla ho gia dinh da thay déi trong di€u kién mai nén viéc cai tao
cac ngdi nha truyén thdng la cap thiét. Viéc cdi tao chi yéu la nang
cap cac khéng gian ngl va sinh hoat trong nha, stfa chita cac bé
phan da hu héng, 13p dat thiét bi sinh hoat hién dai. Tuy nhién can
gitt nguyén hinh dang kién trdc ngéi nha, cach bé tri cac khéng
gian ch( dao trong ndi that va cac hoa tiét trang tri truyén théng.

- Phat huy gia tri trong xay dung nha & mai: Do s6 thanh vién
trong gia dinh ngay cang tang nén c6 nhu cau tach ho va xay dung
nha méi cho gia dinh con cai. D& tranh lam tang mat d6 xay dung,
c4c ngbi nha méi nén duogc xay dung tai diém dan dan bén canh
ban hién tai, dugc két néi giao thong thuan tién va st dung chung
cac cong trinh cdng cong clia ban. Nha xay c6 thé xay bang vat liéu
hién dai nhung can theo hinh thic kién tric ctia ngéi nha & truyén
théng, cach bé tri khéng gian c6 thé theo hudng phu hop cudc
s6ng hién dai xong khéng tach rai 16i séng theo van héa truyén
théng cta dan toc.
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4.2.2. Phat huy gia tri dap ing phat trién kinh té hé gia
dinh

- Phat huy gia tri trong cai tao khéng gian ban dia nham phat
trién san xuat va du lich: Cai tao khéng gian ban dia theo hudng cai
tao va nang cap co s& ha tang, dac biét la cac tuyén dudng giao
théng nham dam bao cac phuang tién, may moc phuc vy san xuat
ndng nghiép va tiéu tha cdng nghiép di lai thuan tién. Tao dung
cac khong gian trdi nghiém cho khach du khéch khi tham gia hoat
dong du lich cdng déng, du lich sinh thai, du lich ndng nghiép. Tuy
nhién can gitt mat dé xay dung, cau tric khéng gian va dién tich
cay xanh cta ban, dong thai khi cai tao, xay dung méi nha & phuc
vu hoat dong du lich néu trén thi can gilr gin cau tric khéng gian
nha & va hinh thuic kién trac truyén thng moi dan toc.

Trong khoéng gian nha &, can bé tri cac khéng gian lam nghé
tha céng, khéng gian ché bién, san xuat san pham riing, néng
nghiép, chan nu6i nhung dam bdo gitt gin khong gian nha &
truyén théng.

- Phat huy gia tri trong viéc xay dung ca s& dich vu: Cac co s&
dich vu néng nghiép, dich vu du lich nhu ctra hang, nha nghi, nha
hang, nai ban céc san vat dia phuang cé thé xay bang vat liéu hién
dai va bo tri khong gian phu hgp véi cdng nang. Tuy nhién hinh
dang kién tric nén mé phong kién tric nha & truyén thong, riéng
cach bo tri khong gian va trang tri noi that ciia nha nghi nén theo
phong cach ctia nha & truyén thong sé hap dan khach du lich hon
cach bé tri ndi that ctia nha nghi, khach san & d6 thi.

Khong gian nha & phuc vu luu trd cho khach du lich nén khai
thac khong gian truyén théng gitp du khach trai nghiém doi séng
vdan hda, sinh hoat va an & ctia nguai dan dia phuong.

5. KET LUAN

Di san nha & truyén théng cac dan toc thiéu s6 vung mién
nui phia Bac la quy di san quy gia khéng chi vé mat kién truc
ma con co gia tri trén nhiéu binh dién, dac biét la vé mat van
héa va ban sdc dan toc. Do vay can dugc bao tén va phat huy
gia tri trong bdi canh phat trién van hoa, xa hoi hién nay va
trong tuang lai. Nghién ciu nay nham muc dich dé xuat moét
phuang phap nhan dién gia tri va phan loai nha & truyén théng
cac dan toc thiéu s6 viung mién ndi phia Bac. Viéc phan tich
mot cadch khoa hoc nhu nghién cliu dua ra sé giup xac dinh moét
cach chinh xac cac gia tri clia cac ngéi nha & truyén théng cac
dan toc thiu s6 viing mién nui phia Bic. Tu viéc xac dinh cac
gia tri cla tirng ngoi nha sé dan tdi viéc phan loai cac ngdi nha
thanh 04 nhém gia tri bao gém cac gia tri dac biét, gia tri cao,
gia tri trung binh va gia tri thap.

Cac dinh hudéng quan ly bao ton va phat huy gia tri di san kién
trdc nha & truyén théng dé xuat trong béi canh phat trién manh
mé vé kinh té, van hda, xa hoi ving mién nui phia Bac sé giup
chinh quyén cac cap két hgp cung céac chuyén gia va su tham gia
cla cong déng dua ra cac gidi phap bao tén va phat huy gia tri
kién truc nha & truyén théng mang tinh thuc tién va cé thé ap
dung vao thuc té cac dia phuong & giai doan tiép theo.

DE& c6ng tac quén ly bdo tén va phat huy gia tri kién tric nha &
truyén théng cac dan téc thi€u s mién nui phia Bic dugc thuan lgi
va bén ving, vai trd clia co quan quan ly dia phuong ciing nhu cac
chinh sach cta dia phuong la vé cuing quan trong trong viéc hé trg
ngudi dan phat trién nha & viia dap Ung nhu ciu thuc té trong
cudc s6ng déng thai vira gitr gin ban sac van hoa dan toc.

Phuong phap phan loai cing cac dinh huéng quan ly bao ton
va phat huy gia tri ki€n tric nha & truyén théng ma nghién ctu dé
xuat cling c6 thé m& rong ap dung cho di san kién tric nha &
truyén théng clia cac dan téc khac & Viét Nam noéi chung.
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