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THACH LONG

] THANH NGA
NGUYEN QUY DAT, NGUYEN VAN BUC

NGUYEN HUY HIEP

DINH QUANG TRUNG, NGUYEN HUY HIEP

THANH NGA

THANH NGA (Thuc hién)

NGUYEN HOANG LINH

TRAN TRUNG HIEU
THS NGUYEN TRUNG DUC

THS NGUYEN BAO TRAN

LE NGUYEN THIEN HUY, VO NHAT LUAN,

TANG VAN LAM, HO ANH CUONG

PHAM LE HOANG LINH, NGUYEN TRUNG KIEN, DUGNG
VAN BINH, NGUYEN VIET TIEN, NGUYEN QUGC THANH,
VY THIHONG LIEN, DO THANG, NGUYEN TRONG TAI
KTS TONG DUY ANH, TS.KTS NGUYEN LAM,
TS.KTS PHAN NHUT DUY

TS NGUYEN LE THOY

THS NGUYEN PHUC BINH AN, THS LE MINH QUGC

LE HOANG SON, NGO TH| THANH HUGNG,
VO NHAT LUAN

THS LE THI THANH HA

THS NGUYEN THANH TU

TS.KTS VO THIHONG HANH, KTS PHAM QUANG LINH
TSNGO VIETBUC, TS PHAM HOANG

TS TRAN DINH CUONG

DRTRUONG CONG BANG, MSCNGUYEN TAN LOI
DO DUY THINH, VO THI VY PHUONG,

NGUYEN THI THUY TRANG

PHANTHI KIM THOA, VO THI HONG THAM, NGUYEN
PHUONG NA, VO THI BICH TUYEN, DO DUY THINH
DUY-THOI DO, XIAN-HUA CHEN, VU-TU TRAN

LAM NGOCQUI, TRAN THI MY HANH,

NGUYEN NHUT TAN

DODUY THINH, VO DINH TAN, TRAN THI THUY DUNG,
DO XUAN SON, TRAN TRONG TIN, PHAN QUOCPHU
DUY-THOI DO, VU-TU TRAN

KHANG TRUONG QuOC

NGUYEN SON TUNG

HUYNH TRONG NHAN, LE HO TUYET NGAN
DUY TRAN QUANG, QUY LE DUC, LOI NGOC DANG,
HUNG TUAN TRINH
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QUAN LY NGANH
Tam thé mdi cla nganh Xdy dung

TU CHINH SACH DEN CUOC SONG

Phat trién mang ludi dudng sat do thi: Ky vong tir théo g&“diém nghén” thé ché

Tu chdi cdng nghé xdy Metro theo hudng két ndi cdc khu dd thi vé tinh va cac tinh lan
can Ha Noi

Mai quan hé giiia cdc cong nghé xay dung Metro, ham mg, thly dién, cong trinh quan
su'va nha mdy dién hat nhén

Phan tich t8ng hop xay dung Metro trén cac yéu t6 lich st, chinh tri, quan su, kj thuat,
van hda

G101 THIEU SACH MO1
(dng nghé xdy dung dudng sat cao tc Trung Qudc

TRO CHUYEN VG1 CHUYEN GIA
Trao quyén dé téng t6c thuc hién cac tuyén dudng sat do thi

GOC NHIN TU THUC TIEN
Chuyén san pham Viét Nam “cdm 6" trén dét My

NGHIEN CU'U KHOA HOC

Ung xt clia két cdu thép & nhiét do cao va giai phap chdng chay cho két céu thép

Tac ddng cla cac phuong phép cdi tién, quan Iy quy trinh vén hanh dén hiéu sudt cla
cc doanh nghiép san xudt vt liéu xdy dung

(Cac yéu t6 tac dong dén quan Iy nha nudc vé kinh té xanh trong linh vyc xdy dung tai
Viét Nam

SUt dung sgi xa difa trong ché tao bé tong nang cao chat lugng nha & xa hoi khu vuc Tay
Nam B thich ting v6i bién ddi khi hdu

Nguy co trugt |G dat khu vuc xa Ta Xua, huyén Bac Yén, tinh Son La va kha ndng anh
hudng dén cong trinh xdy dung

Quan ly phat trién nha & cho céng nhan phuc vu khu cong nghiép Cat Lai 2, TP Th Diic,
TPHCM

Nghién ctiu tinh toan thanh dinh hinh gidm nhiét theo SP 260.1325800.2023

Lam 6 khai niém bé tong chdng tham va gidi phap chdng tham - nghién ctiu TCVN va
tiéu chudn BS

Nghién ctiu &nh hudng cla nhiét @6 do bién ddi khi hau dai véi tuyén dutmg bé ven
bién tai tinh Kién Giang

Nghién cfu mot s6 yéu t6 anh hudng dén (ing x{ ddm cao nhiéu nhip bang ABAQUS
(o5& khoa hoc va dinh hudng giai phap quy hoach khu dd thi méi xdy dung cao tang
theo hudng xanh tai TP Ha Noi

16 chic kién tric cdnh quan nong nghiép tai thanh phd Da Lat

Nghién ctiu gidi phap kiém dinh hién trang céc cong trinh béo vé ven b bang bé tong
c6t thép

Phén tich va danh gid gii phap chdng thdm ngugc do hién tugng mao dan trong tudng
xay mdi bang gach da: So sanh giira Viét Nam va qudc té

Tac ddng va gidi phap nang cao hiéu qua quan ly chi phi dau tu

Nhan dién kiéu mau s&r dung dét dudng phd thong qua ting dung thuat toan khai thac
tap phd bién

Dénh gia viéc st dung va kha nang nhan rong md hinh Dung sach Nguyén Van Binh

Danh gid hiéu sudt én dinh nudc cia hén hop nhya dutng bién tinh véi phu gia TPS va
AP-8
Danh gid hiéu ting nhém coc dén siic chiu ti ca coc BTCT dtic san trén dat yéu

Nhan dién ban sdc Da Lat st dung tiép can tam Iy hoc mdi trudng

Ung dung nén tang Netlogo d& md phéng hé thong diéu khién den giao théng tai giao 16
Dong cat va dac trung hinh hoc trong cdu kién thanh méng c6 tiét dién bat ky

Nhan dinh lai co s& ha tang ven song thong qua cach ti€p can kién tao nei chdn chién
lugc: Trudng hgp cda TP Vinh Long thudc DBSCL cia Viét Nam

Danh gia do thi hoa 6 cac 6 thi ving DBSCL: Nghién citu dién hinh tai TP Tra Vinh

Giai phap nang cao kha nang thong hanh cta niit giao thong: Nghién ctu ndit giao tai
Nha Trang
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THANH NGA
NGUYEN QUY DAT, NGUYEN VAN DUC

NGUYEN HUY HIEP

DINH QUANG TRUNG, NGUYEN HUY HIEP

THANH NGA

THANH NGA

NGUYEN HOANG LINH

TRAN TRUNG HIEU
NGUYEN TRUNG DUC
NGUYEN BAO TRAN

LENGUYEN THIEN HUY, VO NHAT LUAN,

TANG VAN LAM, HO ANH CUONG

PHAM LEHOANG LINH, NGUYEN TRUNG KIEN, DUONG
VAN BINH, NGUYEN VIET TIEN, NGUYEN QUOCTHANH,
VY THIHONG LIEN, DO THANG, NGUYEN TRONG TAI
TONG DUY ANH, NGUYEN LAM, PHAN NHUT DUY

NGUYEN LE THUY
NGUYEN PHUCBINH AN, LE MINH QUOC

LEHOANG SON, NGO THI THANH HUONG,
VO NHAT LUAN

LETHITHANH HA

NGUYEN THANHTU

VU THIHONG HANH, PHAM QUANG LINH
NGO VIET DUC, PHAM HOANG

TRAN DINH CUONG

TRUONG CONG BANG, NGUYEN TAN LOI

DO DUY THINH, VO THI VY PHUONG,

NGUYEN THI THUY TRANG

PHANTHI KIM THOA, VO THI HONG THAM, NGUYEN
PHUONG NA, VO THI BICH TUYEN, DO DUY THINH
DUY-THOI DO, XIAN-HUA CHEN, VU-TU TRAN

LAMNGOCQUI, TRAN THI MY HANH,

NGUYEN NHUT TAN

DODUY THINH, VO DINH TAN, TRAN THI THUY DUNG,
DO XUAN SON, TRAN TRONG TIN, PHAN QUOCPHU
DUY-THOI DO, VU-TU TRAN

KHANG TRUONG QuOC
NGUYEN SON TUNG

HUYNH TRONG NHAN, LEHO TUYET NGAN
DUY TRAN QUANG, QUY LE DUC, LOINGOC DANG,
HUNG TUAN TRINH
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INDUSTRY MANAGEMENT
A New Era for the Construction Industry

FROM POLICY TO LIFE

Developing urban railway network: Expectations from removing institutional "bottlenecks
Autonomous technology to build Metro towards connecting satellite urban areas and
neighboring provinces of Hanoi

The relationship between construction technologies of Metro, mine, hydroelectric,
military construction and nuclear power plant

Comprehensive analysis of Metro construction based on historical, political, military,
technical and cultural factors

ABOUT NEW BOOK
China high-speed rail construction technology

TALK WITH EXPERTS
Empowerment to accelerate implementation of urban railway lines

PERSPECTIVE TO PRACTICAL
Vietnamese products making their mark in the U.S

SCIENTIFIC RESEARCH

Behavior of steel structures at high temperatures and fire protection solutions for
steel structures

The Impact of Improvement Methods and Operational Process Management on the
Performance of Building Material Manufacturing Enterprises

Factors affecting state management of green economy in the construction sector in
Vietnam

Using coconut fiber in concrete manufacturing improves the quality of social housing
in the Southwest region to adapt to climate change

Landslide susceptibility in Ta Xua commune, Bac Yen district, Son La province and
possible affects on construction works

Management of housing development for workers in Cat Lai 2 industrial zone, Thu
Dug, Ho Chi Minh City

Research on design thermal profiles according to SP 260.1325800.2023

Clarifying the concept of waterproof concrete and waterproofing solutions - Research
on TCVN and BS standards

Research on the effects of temperature due to climate change on coastal roads in Kien
Giang province

Study on several factors affecting the behavior of multi-span deep beams using ABAQUS
Scientific bases and solutions for planning high-rise new urban areas towards green
in Hanoi city

Organization of agricultural landscape architecture in Da Lat city

Research on solutions for assessing the existing condition of coastal protection
structures made of reinforced concrete

Analysis and evaluation of solutions for reverse waterproofing caused by capillary action in
newly built brick masonry walls: A comparison between Vietnam and international practices
Impacts and solutions to improve investment cost management

Identifying street landuse patterns using frequent Itemset mining

Evaluating the usage and replicability of the Nguyen Van Binh Book Street

Evaluation of the water stability performance of modified asphalt mixtures with TPS
and AP-8 additives

Evaluation of the pile group effect on the bearing capacity of precast reinforced
concrete piles in soft soil

Identifying DaLat identity using Environment-Behavior studies

Application of Netlogo platform for simulating a traffic light control system of
intersections

Shear flow and the properties of arbitrary thin-walled section

Rethinking waterfront infrastructure through strategic placemaking approach: The
case of Vietnamese Mekong Delta city of Vinh Long

Evaluating urban expansion of Mekong Delta's cities: A Case study of Tra Vinh City
Strategies to enhance capacity of a traffic intersection: Case study in Nha Trang City
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QUAN LY

Tam thé mai caa nganh Xay dung

> THACH LONG

Nganh Xay dung dang ¢ mot tam thé mai, hop luc dé tao thém suic manh, cung muc
tieu bién nhiing khat vong thanh hién thuc, khang dinh tiép tuc la dong luc dan dat,
chd dong nam bat, khai thac téi da moi co hoi, nguén luc cho tang trusng va phat

trién.

QUYET TAM HOAN THANH CAC MUC TIEU DA DE RA

Nam 2025 la thai diém dé toan nganh Xay dung quyét tam
tang toc, hoan thanh tét cac chi tiéu, nhiém vu tai Nghi quyét
Pai héi Dai biéu toan qudc lan thi Xl ciia Pang, Nghi quyét clia
Qudc hoi vé ké hoach phét trién kinh té - xa hdi 5 nam 2021 -
2025... Toan nganh Xay dung, cac don vi thudc dién co cau sap
x€p lai hay khéng thudc dién sap x€p van chi déng, tap trung
dé d3m bao hoan thanh cac muc tiéu da dé ra.

Trong Chuong trinh hanh déng clia nganh Xay dung thuc
hién Nghi quyét s6 01/NQ-CP ctia Chinh phi vé nhiém vy, giai
phép cht yéu thuc hién ké hoach phat trién kinh té - xa hoi, du
todn ngan sach nha nudc nam 2025, viéc tap trung hoan thién
thé ché phap luat [a nhiém vu dugc dat 1én hang dau. Theo do,
uu tién tap trung soan thao cac dy an luat trong Chuong trinh
xay dung luat, phap lénh nam 2025, cac van ban quy dinh chi
tiét luat dugc giao chi tri soan thao co thai han trinh trong nam
2025, van ban trong Chuong trinh cong tdc ndm 2024 dugc
[Ui thai han trinh sang nam 2025, trong tam la: Luat Cap, thoat
nudéc; Luat Quan ly phat trién do thi; Nghi dinh quy dinh chi tiét
Luat Tha d6 quy dinh vé quan ly, s dung khéng gian ngam;
Nghi dinh vé quan ly cay xanh, cong vién dé thi; cac van ban quy
dinh chi tiét Luat Quy hoach d6 thi va nong thon da dugc Quéc
héi khéa XV théng qua tai ky hop thir 8. Cac Nghi dinh, Thong tu
nhu: Nghi dinh quy dinh chi tiét Luat Tha d6 quy dinh vé quan
ly, s dung khong gian ngam; Nghi dinh quy dinh chi tiét mot
s6 diéu clia Luat Quy hoach d6 thi va ndng thon; Nghi dinh quy
dinh chi tiét vé quan ly cong vién, cay xanh, mat nudc tai d6 thi
va nong thén; Quyét dinh ctia Thu tudng Chinh ph quy dinh
trinh tu, tha tuc lap, tham dinh, phé duyét, cong bé diéu chinh
cuc bd quy hoach dsi véi quy hoach thudc thdm quyén phé
duyét cia Thu tuéng Chinh pht va do UBND tinh lap; Thong tu
quy dinh chi tiét mot s6 diéu ctia Ludt Quy hoach dé thiva néng
thoén; Théng tu quy dinh vé dinh muc, phuong phap lap va quan
ly chi phi cho hoat déng quy hoach d6 thi va nong thon; Théng
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tu ban hanh Quy chuan ky thuat quéc gia vé quy hoach db thi
va néng thén thay thé QCVN 01:2021/BXD; Chuang trinh quéc
gia vé cai tao, chinh trang, tai thiét do thi va phat trién do thi, ha
tang ky thuat dé thi giai doan 2026 - 2030; Dé an xay dung, phat
trién mot s6 dé thi, khu @6 thi ven bién hién dai theo mé hinh
sinh thai, tang trudng xanh, thdng minh gén véi phat trién khu
du lich bén viing, thich ting v6i BDKH; Dé an thi diém giao dat
khéng thong qua dau thau cho doanh nghiép nha nudc dau tu
phat trién NOXH...

Nam 2025 B Xay dung dat muc tiéu phan dau téng san
pham trong nudc (GDP) toan Nganh ti 10,7 - 15%; Ty 1& d6 thi
hoa toan qudc 45%; Dién tich nha & binh quan ca nudc 27 m?
san/ngudi, trong dé dién tich nha & binh quan dau ngudi tai
khu vuc d6 thi la 28 m? san/ngudi, dién tich nha & binh quan
dau ngudi tai khu vuc néng thén 26 m? san/ngudi; S6 lugng can
nha & xa héi hoan thanh trén 100 nghin can; Ty Ié ngudi dan do
thi dugc cung cap nudc sach qua hé théng cap nudc tap trung
95%; Ty & hé théng cap nudc dé thi lap va thuc hién k& hoach
cap nudc an toan 50%; Ty |é nudc thai sinh hoat dugc xt ly dat
tiéu chuan, quy chuan qudc gia 18%.

KHANG PINH LA PONG LUC DAN DAT TANG TRUGNG

Theo Dé an bd sung vé phat trién kinh t€ - xa hoi nam 2025
véi muc tiéu tang trudng dat 8% trd [én ma Chinh ph trinh tai
Ky hop bat thudng lan thd 9, Quéc hoi khoa XV, ting trudng
GDP ca nudc ndam 2025 can dat 8% trd 1én, gép phan tao nén
tang ving chic dé dat t6c do tang trudng hai con s6 trong thdi
gian du dai (bat dau tir nam 2026).

Viéc trinh Quéc hoi diéu chinh tang muc tiéu tang trudng
kinh t€ nam 2025 thé hién quyét tam, nd luc cta Chinh phl
trong viéc thuc hién thang lgi cac muc tiéu phéat trién kinh té - xa
héi giai doan 2021 - 2025.

VGi kich ban tang truéng dat 8% tré [én nam 2025 thi tang
trudng khu vuc cong nghiép - xay dung khoang 9,5% trG Ién




(trong d6 cong nghiép ché bién, ché tao tang 9,7% trg Ién); dich
vu tang 8,1% tr& |én; ndng, 1am, thay san tang 3,9% trd [én. Cac
khu vuc kinh té tang trudng cao hon khoang 0,7-1,3% so vGi nam
2024; cong nghiép - xdy dung, nhat la cdng nghiép ché bién, ché
tao tiép tuc la dong luc dan dat tang truéng.

Piéu kién dé thuc hién kich béan tang trudng dat 8% tr& Ién
can tu duy mdéi, cach lam mdi, dét pha vé thé ché, gidi phap;
phan cép, phan quyén triét dé. Hoan thanh céng tac sép xép té
chtic bé may tinh gon, hiéu luc, hiéu qua, khéng dé anh huéng
dén ngudi dan va hoat dong san xuat, kinh doanh ctia doanh
nghiép trong ngan han.

Pé thuc hién thing loi muc tiéu tang trudng GDP ndm 2025
dat tUr 8% trd lén, can ti€p tuc tap trung thuc hién t6t Két luan
s6 97-KL/TW ngay 05/10/2024 ctia Ban Chap hanh Trung uong
Pang vé kinh té - xa hoi nam 2024 - 2025 da dugc thé ché héa
cu thé trong Nghi quyét s6 158/2024/QH15 clia Quéc hoi; Phat
huy vai trd dan dat tang trudng clia cac vung déng luc, hanh
lang kinh té va cuc tang trudng. Dy manh va lam méi cac dong
luc tang trudng truyén théng vé dau tu, tiéu dung va xuat khau;
phat trién manh mé khoa hoc cdng nghé, déi méi sang tao,
chuyén déi s6, nhan luc chat lugng cao dé trg thanh dong luc,
nhan t6 ngay cang quan trong thic day tang truéng.

Dac biét, bam sat Nghi quyét s6 158/2024/QH15 clia Quéc
hoi. Tap trung cac nguén luc, nhat 1a nguédn luc tai chinh dé€ hoan
thién hé théng két cau ha tang chién lugc dong bo, hién dai, uu
tién céng trinh ha tang giao théng trong diém, quan trong quéc
gia, hé thong dudng bo cao toc, dudng sat téc dé cao, cac du an
6 tinh lién viing va ha tang db thi Idn, ha tang chuyén déi s6;
két néi hé théng cao té¢ véi san bay, cang bién va trién khai hé
théng dudng sat téc d6 cao, dudng sat doé thi.

Phan dau hoan thanh muc tiéu ca nudc c6 3.000 km dudng
b6 cao téc vao nam 2025. Day nhanh thd tuc chuan bi dau tu cac
du an ha tang giao thong chién lugc, quan trong quéc gia; dac
biét la cac tuyén dudng cao téc giai doan 2026 - 2030, kip thai

nang cap, maé rdng maét sé tuyén dudng cao téc phan ky theo
quy mé quy hoach; phan dau hoan thanh thu tuc va khéi cong
dau tu trong ndm 2025 dé6i vai tuyén dudng sat Lao Cai - Ha Noi
- Hai Phong; chuén bi dau tu tuyén dudng sit Lang Son - Ha Noi,
Méng Céi - Ha Long - Hai Phong va ddy nhanh tién dé chuan bi
hoan thién thi tuc dau tu toan tuyén du an dudng sat t6c do
cao trén truc Bac - Nam. Tap trung thao g& khé khan, vudng mac
trong thuc hién cac du an ha tang quy mo I6n, dac biét la trong
c6ng tac béi thudng, hé trg, tai dinh cu; c6 co ché tach du an béi
thuding, hé trg, tai dinh cu ra khéi du an dau tu dé day nhanh
tién do cac du an dau tu; bao dam ngudén cung nguyén vat liéu,
ki€ém soét gia nguyén vat liéu, chi tiéu sir dung dat dé day nhanh
tién d6, bao dam chat lugng cac du én cao toc. Tiép tuc dau tu
hoan thién ha tang néng nghiép, néng thén, thich Gng vai bién
d6i khi hau, trong tam la cac céng trinh thuy lgi phuc vu ca cdu
lai nganh néng nghiép gan vaéi xay dung néng thon mdéi. Co giai
phép dot pha, thiét thuc, hiéu qua thao g& phap ly phat trién cac
du an két cau ha tang dau tu theo phuong thic d6i tac cong tu;
doéng thai, bao cdo cap c6 tham quyén chap thuan chd truong,
cd ché, chinh sach xt ly mét sé du én dau tu theo phuong thic
d6i tac cong tu cd ton tai, vudng mac... Tich cuc trién khai cac tiéu
chi, tiéu chuan vé ha tang thuong mai. Nghién ctiu, phét trién ha
tang ky thuat d6 thi, khéng gian ngam d6 thi, khu cong nghiép.
Chu trong xay dung va phat trién co s& ha tang ki thuat s6 dong
b6, hién dai. Ddy manh phét trién khoa hoc, céng nghé, ha tang
kinh t€ s6, kinh t€ xanh, kinh té tuan hoan; thiic ddy manh mé
cac dong luc tang trudng mdi, phat trién luc luong san xuat méi,
tién ti€n, nang cao nang suat lao dong.

Thuc hién ding chd truong clia Bang, bao dam hiéu qua
viéc tinh gon, sdp xép t8 chuic, bd may, nganh Xay dung di trudc
tao dung, m& dudng budc vao ky nguyén mdi, véi niém tin mdi,
khithé méi, cing hop luc, d6ng long phéan dau hoan thanh toan
dién cac muc tiéu dé ra, gop phan dua dat nudc ta budc vao ky
nguyén phat trién thinh vugng.
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PHAT TRIEN MANG LUGI BUONG SAT DO THI:

Ky vong tu thao gé “diém nghén” the ché

THANH NGA

Viéc xay dung va ban hanh Nghi quyét cua Quéc hoi thi diém mot sé6 ca ché, chinh

sach dac thu, dac biet dé phat trién mang ludi dudng sat do thi tai TP Ha Ngi va
TP.HCM nham phan cap, rut ngan thu tuc dé “cac dia phuong quyét, dia phuong lam,

dia phuong chiu trach nhiem” ...

THU TUGNG PUGC QUYET PINH HUY PONG LINH
HOAT CAC NGUON VON

Tai Ky hop béat thudng lan tha 9, Quéc hoi khda XV, khai
mac ngay 12/02 va bé& mac ngay 18/02/2025, Qudc hoi xem
xét thong qua Nghi quyét thi di€ém mét sé ca ché, chinh sach
dac thu, déc biét d€ phat trién mang ludi dudng sat do thi tai
TP Ha Noi va TPHCM.

Theo TG trinh vé ban hanh Nghi quyét, viéc xdy dung
Nghi quyét bdo dam daon gian hoa trinh tu, thu tuc, trén quan
diém Trung uang xay dung va ban hanh ca ché, chinh sach,
bdo dam kiém soat vé mat vi mo, ddy manh phan cap, phan
quyén, rat ngdn trinh ty, tha tuc dé “cac dia phuong quyét,
dia phuong lam, dia phuong chiu trach nhiém”; huy dong t6i
da nguén luc, tao diéu kién thuan lgi dé€ 2 thanh phé thuc
hién thanh cdng muc tiéu phat trién hé théng dudng sét do6
thi bao dam hién dai, bén viing.

Du thao Nghi quyét ctia Quéc hdi gom 11 Diéu, quy pham
héa 6 nhédm chinh sach dac thu, dac biét da dugc co quan
c6 thdm quyén théng qua, gém cac nhém chinh sach vé: (1)
Huy déng ngudn von; (2) trinh tu, tha tuc thuc hién dau tu;
(3) phat trién dé thi theo mé hinh TOD; (4) phat trién cong
nghiép dudng sét, chuyén giao cong nghé va dao tao nguén
nhan luc; (5) chinh sach VLXD va bai d6 thai; (6) cac quy dinh
ap dung riéng cho TP.HCM.

Trong d6, d6i v6i nhém chinh sach vé huy dong ngudn
vén, trong qua trinh chuan bi dau tu, thuc hién dau tu cac du
an, nham bao dam co s phap ly, tao cha dong, linh hoat cta
Thu tuéng Chinh pht trong huy dong, bé tri von cho cac du
an; giam thiéu tha tuc lién quan dén huy dong nguén vén;
bao dam nguén vén Trung uong hoé trg cho 2 thanh pho va
ngudn vén ngan sach dia phuang (NSPP) trong céc ky trung
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han dé quyét dinh dau tu du an va hé théng dudng sét do thi;
bao dam co s& phap ly dé bé tri vén; bdo dam bé tri vén hoan
thanh du an; du thao Nghi quyét quy dinh Thu tuéng Chinh
phu dugc quyét dinh can déi, bé tri ké hoach dau tu cong
trung han, hang nam vén ngan sach Trung uong (NSTW) bé
sung c6 muc tiéu cho NSDP, t6i da khéng vugt 215.350 nghin
ty dong cho TP Ha Noi va t6i da khéng vuot qua 209.500
nghin ty dong cho TPHCM trong cac ky ké hoach dau tu cong
giai doan 2026 - 2030 va 2030 - 2035 lam ¢ s& quyét dinh dau
tu va thuc hién dau tu cac du an; Sir dung nguén ting thu,
tiét kiém chi NSTW hang nam va cac ngudn vén hgp phéap
khac cho cac du an ma khéng phai thuc hién thi tu uu tién
theo quy dinh cla phap luat vé NSNN; Huy dong vén hé trg
phét trién chinh thic (ODA), vén vay uu dai nudc ngoai dé
thuc hién cac du an va khéng phai lap Dé xuat du an st dung
v6n ODA, vén vay uu dai nudc ngoai theo quy dinh clia phap
luat cé lién quan...

HDND Thanh phé c6 trach nhiém can doi, bo tri ké hoach
dau tu cong trung han, hang nam von NSDP lam co s& quyét
dinh dau tu va thuc hién dau tu cac du an thudc danh muc
kém theo Nghi quyét nay tir cadc nguén: NSDP trong céc ky
trung han va hang nam; Nguén téng thu, tiét kiém chi; Cac
nguén von hop phap khac.

RUT NGAN TRINH TU THU'C HIEN PAU TU

Nhém chinh séch vé trinh tu, th tuc thuc hién dau tu,
dugc quy dinh theo hudng la giai phap “d6t pha” vé co ché,
chinh sach nham rat ngan tién dé trong cong tac chuan bi
du an, trong d6 khéng thuc hién budc 1ap, tham dinh, quyét
dinh chu truong dau tu ma thuc hién ngay budc lap, tham
dinh, quyét dinh dau tu.



Metro Cat Linh - Ha Dong.

TU thyc tién cta 2 thanh phé cho thay, cong tac lap cha
truong dau tu nham xac dinh so bo sy can thiét, quy mé, vi
tri cac tuyén dudng sét, tdng muc dau tu, ngudn vén véi thdi
gian thuc hién cong tac lap chu trudng dau tu trung binh can
3 - 5 nam, tham chi mét s6 du an kéo dai hon 5 nam. Trong
khi @6, véi dac thu cta 2 thanh phé cho thay: (1) su can thiét
dau tu cac tuyén dudng sat dé thi da dugc Dang, Nha nudc,
Chinh phu, Thanh phé xac dinh trong cac Nghi quyét va cac
quy hoach; (2) néi dung cac quy hoach da du diéu kién xac
dinh so bd quy mé, huéng tuyén va cac thong s6 co ban cla
du an; (3) ngudn vén cho thuc hién dy an dugc quy dinh day
dd bao dam kha nang huy déng va can dgi vén cho cacdu an.

Nhu vay, cac ndi dung can thiét clia chd truong dau tu du
an da dugc xac dinh nén c6 da diéu kién dé trién khai ngay
codng tac lap du an dau tu; hon niia, néi dung nay da dugc
néu cu thé trong DE an Phat trién hé théng mang ludi dudng
s4t d6 thi tai TP Ha Noi va TP.HCM d3 duoc Bo Chinh tri théng
qua tai Van ban s6 12766-CV/VPTW ngay 27/12/2024.

Theo d6, du thao Nghi quyét quy dinh du an dudng sat
dd6 thi, du an dudng sat dé thi theo mé hinh TOD dugc thuc
hién ngay viéc l1ap, thdm dinh, quyét dinh dau tu du an va
khéng phai thuc hién tha tuc 1ap, thdm dinh, quyét dinh chu
truong dau tu va cac tha tuc khéac ¢é lién quan dén quyét
dinh chu truong dau tu theo quy dinh cta phap luat c6 lién
quan; UBND Thanh phé dugc t6 chuc lap, thdm dinh, quyét
dinh dau tu va quyét dinh diéu chinh du 4n ma khéng phai
1ap, thdm dinh, phé duyét, diéu chinh quy hoach va ké hoach
st dung dat theo quy dinh cta phap luat 6 lién quan; Trinh
tu, thi tuc 1ap, thdm dinh, quyét dinh dau tu va diéu chinh
dy an dugc thuc hién tuong ty nhu du an nhém A do dia
phuong quan ly theo quy dinh ctia phap luat cé lién quan.

Du &n dugc lap thiét ké ky thuat téng thé (FEED) thay thé
cho thiét ké co sG trong Bao cdo nghién ctiu kha thi du an; lua
chon nha thau EPC trén co s& du an dau tu dugc phé duyét
chu dau tu, dugc quyét dinh phé duyét déi véi cac budc thiét
ké con lai.

Déi v6i cac hang muc cong viéc c6 nhung chua phu hgp
hodc chua c6 trong hé théng dinh muc, don gid xay dung,
van hanh va béo tri céng trinh, du an dugc ap dung hé théng
dinh muc xay dung, gia xay dung, van hanh va bao tri do cac
t6 chiic quéc té cong bé hodc clia cac du an tuong tu trén thé
giGi va dugc quy déi vé thai diém tinh; DSi vai cac hang muc
khoéng thé xac dinh chi phi, dugc phép xéac dinh chi phi theo
suat vén dau tu clia du an dudng sat tuong tu trén thé gidi
va dugc quy déi vé thai diém tinh; D6i véi cac khodn muc chi
phi chua dugc quy dinh hodc da cé quy dinh trong phap luat
Viét Nam nhung chua phu hgp, dugc dp dung cac khodan muc
chi phi nhu cac du &n c6 tinh chat, diéu kién trién khai tuong
tu trén thé gidi...

KHAI THAC GIA TRI TANG THEM TU QUY PAT KHU
VUCTOD

Nhdm xay dung hanh lang phap ly ré rang dé thuc hién
déng bé céc quy dinh vé khu vyc TOD gilta 2 thanh phg; phan
cép, phan quyén dé 2 thanh phé 1ap, tham dinh, phé duyét,
diéu chinh quy hoach khu vuc TOD; nang cao hiéu qua s
dung dat khu vuc TOD va hiéu qua dau tu tuyén dudng sat do
thi, rdt ngan thu tuc diéu chinh quy hoach khu vuc TOD; Huy
dong nguén luc tu khai thac gia tri tang thém ti quy dat khu
vuc TOD... du thado Nghi quyét quy dinh UBND Thanh phé t6
chtc 1ap, diéu chinh quy hoach khu vuc TOD dé xac dinh vi
tri, ranh gidi, dién tich dat thu hoi. Trong khu vuc TOD, UBND
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Du kién, téng nhu cdu vén ddu tu' cho hé
théng dudng sdt dé thi ciia ca 2 thanh phé
khodng 3.065.100 ty déng, trong d6 NSTW
hé tro cé6 muc tiéu cho 2 thanh phé khodng
424.850 ty déng, ngdn sdch TP Ha Néi bé
tri khodng 1.170.250 ty déng, ngdn sdch
TP.HCM bé tri khodng 1.470.000 ty déng.

Thanh phé dugc quyét dinh cac chitiéu kinh té - ky thuat, chi
tiéu st dung dat quy hoach khac véi quy dinh tai quy chuan
ky thuat quéc gia vé quy hoach dé thi va néng thén, nhung
phai bdo dam dap ing vé hé théng ha tang ky thuat, ha tang
xa héi; UBND Thanh phé dugc diéu chinh chic nang st dung
céac khu vuc dat trong khu vuc TOD dé khai thac quy dat va
gia tri tang thém tu dat, phat trién cac tuyén dudng sat dé thi,
phat trién dé thi trong khu vuc TOD.

Khi 1ap, diéu chinh phucng an tuyén cong trinh, vi tri
cdéng trinh trén tuyén dudng sat dé thi quy hoach khu vuc
TOD, UBND Thanh phé dugc quyét dinh cac néi dung khac
vGi quy hoach dé thi va nong thén, quy hoach st dung dat,
ké hoach st dung dat da duoc co quan cé thdm quyén phé
duyét. Quyét dinh phé duyét phuong an tuyén cong trinh, vi
tri cong trinh trén tuyén dudng sat dé thi, quy hoach khu vuc
TOD c6 gia tri thay thé cho phan néi dung diéu chinh cuc bé
quy hoach khu vuc c6 lién quan va khong phadi lam thi tuc
diéu chinh quy hoach da dugc phé duyét truéc do.

Can ct quy hoach khu vuc TOD, UBND Thanh phé dugc
phép quyét dinh viéc chuyén nhugng chi tiéu sit dung dat
quy hoach gilta cac du an, cédng trinh trong khu vuc TOD
ma khéng phai lap, diéu chinh quy hoach s dung dat va ké
hoach st dung dat theo quy dinh cla phap luat lién quan;
HDND Thanh phé quy dinh néi dung, trinh ty, tha tuc thuc
hién viéc chuyén nhugng chi tiéu quy hoach gitra cac du an,
cong trinh trong khu vuc TOD.

BOSUNGCO CHE, CHINHSACHUU TIEN CHO DUGNG
SAT DO THI TAI TP.HCM

Nhdm huy déng nguén vén dé phat trién hé théng dudng
sat dé thi, hé thong giao théng cong cong, ha tang ky thuat
két ndi vai hé théng van tai hanh khach cong cdng; ap dung
hinh thic lua chon nha dau tu du an ¢6 sir dung dat dé chinh
trang phét trién dé thi theo mé hinh TOD; Phan cdp, phan
quyén cho UBND TP.HCM dugc chu tri t6 chic tham dinh va
phé duyét bdo cdo danh giad tdc dong mdi trudng giup rut
ngan trinh ty, tha tuc, ddy nhanh tién dé thuc hién du an; Bén
canh dé, hién nay Luat Thu d6 2024 da cé quy dinh mét sé co
ché, chinh sach uu tién cho dudng sat d6 thi nhung cac noi
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dung nay chua dugc quy dinh trong Nghi quyét s6 98/2023/
QH15 dé6i vsi TP.HCM.

Do do6, du thdao Nghi quyét quy dinh mét diéu riéng doi
véi TPHCM theo huéng, trong khu vuc TOD, UBND Thanh
phé dugc thu va st dung 100% tién thu déi véi cac khoan
thu sau dé phat trién hé théng dudng sit dé thi, hé théng
giao thong cdng cdng, ha tang ky thuat két néi vai hé théng
van tai hanh khach cong cong: Tién thu déi véi dién tich san
xay dung tang thém cla du an xay dung cong trinh dan dung
do viéc tang hé sé st dung dat va cac chi tiéu quy hoach khac
cta khu vuc TOD; Tién thu tur viéc khai thac gia tri tang thém
tur dat trong khu vuc TOD; Phi cai thién ha tang. HDND Thanh
phé quy dinh chi tiét phucng phap xéac dinh muc thu, tham
quyén, trinh ty, tha tuc thuc hién viéc thu tién.

UBND Thanh phé dugc vay théng qua phat hanh trai
phiéu chinh quyén dia phuang, vay ti cac t6 chuic tai chinh
trong nudc, cac té chiic khac trong nudc va ti nguén vay
nudc ngoai ctia Chinh pht vay vé cho Thanh phé vay lai
va cac hinh thic huy dong vén hgp phéap khéac. Téng miic
vay va boi chi ngan sach Thanh phé hang nam dugc Quéc
hoéi quyét dinh trén cg s& bao dam dd nhu cau nguén von
vay trong ndm cla Thanh phé. Téng du ng vay khéng vuat
qua 120% s6 thu ngan sach Thanh phé dugc hudng theo
phan cép, trudng hop vuot qua thi Quéc hdi xem xét, diéu
chinh tang muc du ng vay phu hgp theo nhu cau thuc té
cGia Thanh phé.

UBND Thanh phé dugc phép t6 chiic dau thau lua chon
nha dau tu du an cé str dung dat dé chinh trang phat trién do6
thi theo dinh hudng phat trién giao théng cong cong theo
d6 an thiét ké d6 thi riéng, d6 an quy hoach dé thi viing phu
can cac nha ga thudc tuyén dudng sit do thi; thdm dinh va
phé duyét bao cdo thdm dinh bao cao danh gia tac ddng moi
trudng; cap Gidy phép méi trudng trudc khi du an dudng sat
d6 thi, du an dudng sat do6 thi theo mé hinh TOD van hanh
tha nghiém.

DEN NAM 2035 PAM NHAN KHOANG 40% THI PHAN
VAN TAI HANH KHACH

Theo Dé an phat trién hé théng mang luéi dudng sit do
thi tai TP Ha No6i va TP.HCM da dugc B6 Chinh tri thong qua
tai Van ban sé 12766-CV/VPTW ngay 27/12/2024, TP Ha Noi
dén nam 2035 phdn dau dua vao khai thac thém 7 tuyén, dai
khoang 397,8 km, dam nhan 35 - 40% thi phan van tai hanh
khach céng cdng; sau ndm 2035 phan ddu dua vao khai thac
thém 5 tuyén, kéo dai 4 tuyén, tong chiéu dai khoang 200,7
km theo Quy hoach Thd d6 va Quy hoach chung xay dung
Thu @6 du kién diéu chinh.

TP.HCM dén nam 2035 phan dau dua vao khai thac 06
tuyén, dai khoang 183 km, ddm nhan 30 - 40% thi phan
van tai hanh khach cong cong; sau ndm 2035 phan dau dua
vao khai thac thém 4 tuyén kéo dai 5 tuyén téng chiéu dai
khoang 327 km theo Quy hoach TP.HCM va Quy hoach chung
xay dung TP.HCM.

Theo d6, du thao Nghi quyét ciia Quéc héi dong thai ban
hanh cu thé danh muc cac du 4n dudng sét d6 thi do TP Ha
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d’ cdc thanh phé c6 ddn sé Iehpangs triéu ngu’o’l, thu nhdp binh/qudn déu ngua:
i il khoang 6.000 USD/nguo’:/h&m duoc khuyé'n nghican ddu tu hé thong duong
' sdtdé thi. Véi quy mé dadn sé ndm 2023 ctia Ha Néi khodng 8,5 triéu nu’m, thu

nhdp binh quan ddu ngu‘dl khodngs.
triéu nguai, thu nhap inh quédn da
ddy nhanh tién da ‘nr, dua véo ve
théng duon

L

Noi va TP.HCM dé nghi thi diém, trong dé TP Ha Néi ¢4 10 du
an dau tu trudc nam 2035 nhu: (1) Tuyén 1: Ngoc Hoi - Yén
Vién - Nhu Quynh, gém 2 doan: Ngoc Héi - Yén Vién, Gia Lam
- Duong X&; (2) Tuyén 2: Noi Bai - Thugng Binh - Bugi, gobm
4 doan: Nam Thang Long - Tran Hung Dao, Tran Hung Dao -
Thugng Dinh, Nam Thang Long - Néi Bai va doan kéo dai di
Soc San; (3) Tuyén 2A: Cat Linh - Ha BDong - Xuan Mai, gém 2
doan: Cat Linh - Ha Bong (da dua vao khai thac tir 06/11/2021)
va doan kéo dai di Xuan Mai; (4) Tuyén 3: Tréi - Nhén - Yén
S&, gdbm 3 doan: Nhén - ga Ha Noi (mot phan cla doan nay
la doan Nhén - Cau Gidy da dua vao khai thac tir 08/8/2024),
ga Ha Néi - Yén S& (Hoang Mai), Nhén - Tréi va kéo dai di Son
Tay; (5) Tuyén 4: Mé Linh - Sai Béng - Lién Ha; (6) Tuyén 5: Van
Cao - Hoa Lac; (7) Tuyén 6: Noi Bai - Ngoc Hoi; (8) Tuyén 7: Mé
Linh - Ha Déng; (9) Tuyén 8: Son Déng - Mai Dich - Vanh dai
3 - Linh Nam - Dudng X&; (10) Tuyén vé tinh: Son Tay - Hoa
Lac - Xuan Mai.

TP Ha Néi dong thai co cac du an dau tu sau nam 2035
nhu: Tuyén 2 doan tur Tran Hung Pao - Chg Mo - nga Tu S& -
Hoang Quéc Viét; Tuyén 7, doan tir Mé Linh - Néi Bai; Tuyén
1A: Ngoc Héi - san bay thi 2 phia Nam; Tuyén 9: Mé Linh, C8
Loa - Duong Xa; Tuyén 10: Cat Linh - Lang Ha - Lé Van Luong -
Yén Nghia; Tuyén 11: Vanh dai 2 - truc phia Nam - san bay thu
2; Tuyén 12: kéo dai tuyén vé tinh tir Xuan Mai di Pha Xuyén.

USD/ngUd:/namrcqa TP.

O'f khoang 6.700 USD/ngtf&/nam, viéc
nh, khai thdc qpng bé, déng loat hé

TP.HCM 6 7 dy én dau tu trudc nam 2035 nhu: (1) Tuyén 1:
Sudi Tién - B&n Thanh - An Ha, gém 2 doan: B&n Thanh - Sudi
Tién (da hoan thanh, dua vao khai thac tir 22/12/2024), Bén
Thanh - An Ha; (2) Tuyén 2: Ca Chi - QL22 - An Suong - Bén
Thanh - Tha Thiém; (3) Tuyén 3: Hiép Binh Phudc - Binh Triéu
-nga 6 Cong Hoa - Tan Kién - An Ha; (4) Tuyén 4: Déng Thanh
(Hoc M6n) - san bay Tan Son Nhat - BEn Thanh - Nguyén Hitu
Tho - Khu d6 thi Hiép Phudc; (5) Tuyén 5: Long Trudng - Xa 16
Ha Néi - cau Sai Gon - Bay Hién - D& p6 Da Phudc; (6) Tuyén s6
6: Vanh dai trong; Tuyén s6 7: Tan Kién - dudng Nguyén Van
Linh - Tha Thiém - Thao Bién - Thanh Pa - Khu céng nghé cao
- Vinhomes Grand Park.

TP.HCM ciing déng thai c6 3 du an dau tu sau ndm 2035
nhu: (1) Tuyén 8: Da Phudc - Pham Hung - Ng6 Gia Ty - ga Sai
Gon - céng vién phan mém Quang Trung - H6c Mén - Binh
My (C Chi); (2) Tuyén 9: An Ha - Vinh Léc - Ga Sai Gon - Binh
Triéu; (3) Tuyén 10: Vanh dai ngoai.

Sau khi Quéc héi ban hanh Nghi quyét, HDND 2 thanh
pho sé ban hanh cac Nghi quyét huéng dan mét sé néi dung
cta Nghi quyét nay theo tham quyén; Chinh phi ban hanh
cac van ban quy pham phap luat huéng dan viéc té chuc
thuc hién cac co ché, chinh sach vé phat trién cong nghiép
dudng sit va chuyén giao cong nghé ap dung chung cho ca
duding sat quéc gia va dudng sat dé thi.
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Tu chu céng nghé xay Metro theo hudng
két n6i cac khu do thi veé tinh va cac tinh

lan can Ha Noi

NGUYEN QUY PAT* taly

NGUYEN VAN PUC*

Viéc tu chu céong nghé xay Metro theo hudng két néi cac khu dé thi vé tinh va cac
tinh lan can Ha Noi, dua trén kinh nghiém cac nudc phat trién trén thé gidi, nham
muc dich phat trién deé thi bén ving theo hudng tu chu va bén ving...

1. HIEN TRANG VA QUY HOACH CAC TUYEN METRO
HA NOI

Hién nay, TP Ha Noi da xay dung xong tuyén Metro s6 1
di trén cao va tuyén s6 2 dang trién khai phan ngam. Trong
cac bai viét trudc [5, 6] tac gid da phan tich cac dang Metro
theo cac tuyén: tuyén ham nong vai do sau 5 - 8 m, tuyén ham
sau, tuyén Metro trén mat dat. Hé théng Metro tai Ha Noi da
dugc quy hoach gom: Tuyén s6 1: Ngoc Hoéi - Yén Vién - Nhu
Quynh, chiéu dai khoang 38,7 km; Tuyén s6 2: Néi Bai - Trung
tdm Thanh phé - Thugng Binh, chiéu dai khoang 35,2 km, la
xuang séng cho khu vuc dé thi hién tai va tuong lai, két néi
Vi tuyén s6 2A; Tuyén s6 3: Nhén - Ga Ha Noi - Hoang Mai,
chiéu dai khodng 21 km, sau ndm 2020 sé phat trién tuyén sé 3
tGi Son Tay, téng chiéu dai du kién 1a 48 km; Tuyén s6 4: Dong
Anh - Sai Déng - Vinh Tuy/Hoang Mai - Thanh Xuan - Tur Liém -
Thugng Cat - Mé Linh, chiéu dai khoang 53,1 km, c6 dang vong
tron, két néi véi cac tuyén s6 1, s6 2, s6 3 va s6 5; Tuyén s6 5:
Nam H6 Tay - Ngoc Khanh - Lang - Hoa Lac, chiéu dai khoang
34,5 km; Tuyén s6 6: N&i Bai - Khu d6 thi mdi phia Tay Ngoc Hoi,
két ndi vai Tuyén s6 4 tai C6 Nhué va Tuyén s6 7 tai Duong Noi,
chiéu dai khoang 43 km; Tuyén sé 7: Mé Linh - D6 thi mai phia
Tay Nhén - Van Canh - Ducng Néi, két ndi véi tuyén s6 4 tai
doan Dai Mach va Tay Tuu, v&i tuyén sé 6 tai doan Duong NOi,
chiéu dai khodng 35 km; Tuyén s6 8: C§ Nhué - Vanh dai 3 - Linh
Nam - Bat Trang - Duang X3, chiéu dai khoang 28 km. (Hinh 1)

Céc cdng nghé xay dung Metro hién nay: Dao mé& va xay
nGi trén mat dat; dao bang cong nghé may TBM hodc khién
dao; dao kin cong nghé NATM.

Theo kinh nghiém phat trién Metro cla cac nudc, ngoai
muc dich dap tng di lai nhu cu cda ngusi dan, Metro con

® Pai hoc Ky thudt Lé Quy Don, quydatl5ictqs@gmail.com
™ Truong Pai hoc Cong doan, ducnvl@dhcd.edu.vn

10| XAYDUNG 02.2025 | ISSN 2734-9888

¢ vai trd quan trong trong viéc phat trién d6 thi va gian dan
bang cach xay dung cac khu dé thi vé tinh cach xa nhau, tang
quy dat st dung, gidm gia thanh xay dung khi phat trién cac
khu d6 thi méi xa noi d6, dap ing an sinh xa héi va nhu cau
nha & clia nguai dan.

Trong lich s cac d6 thi hién dai va phat trién trén thé gidi,
c&c nudc phat trién déu tu chi cdng nghé Metro va triét dé
khai thac tang néng tur 5 - 8 m. Cac tuyén ham néng mang lai
sy thudn tién 16n nhat cho hanh khéach va cé cac chi s6 van
hanh va kinh té t6t nhat. Bay la dang Metro dién hinh cho cac
khu vuc phét trién mdi, noi dudng dua c6 thé dugc dat dudi
nhirng bai co rong trén dudng pho, dudng ham nong dé xay
dung hon, dugc xay dung doc theo dudng pho, dai 16.

Tai Ha N&i, hai tuyén Metro da xay st dung céng nghé dao
m& cac ga va xay ndi trén mat dat, dao bang cdng nghé may
TBM. Tuyén s 2A hoan toan di ndi, tuyén sé 3 di néi va cé mét
phan ngam.

Nhu vay, hai cdng nghé dau da thuc hién va trién khai, c6
déi ngl chuyén gia va ky su. Nhung cac tuyén Metro hién nay
dang c6 hién trang di néi nhiéu hon di ngdm, phan ngam rat
ngan dong vai tro két ndi cac tuyén véi nhau. Néu khéng co
c6ng nghé dé tang cudng lam céc tuyén di ngam hoan toan
dan t6i phi pham quy dat tang ndng sau 5 - 8 m.

D& trién khai lam céac tuyén ngdm ndng tir 5 - 8 m, can
ap dung cong nghé thi ba la dao kin cdng nghé NATM, la
hgp ly nhat.

2. MOT S6 PHAN TiCH VE CONG NGHE XAY DUNG
METRO NAM NONG

2.1. Cac chi dan chung vé phuong phap dao kin NATM

Phuong phéap dao hdm mdéi ctia Ao (NATM) [1, 2, 3, 4], con
dugc goi la phuang phap dao tuan tu (SEM), la mot phuong
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phép xay dung duding hdm phd bién vi kha nang thich (ng véi
cac diéu kién dia chat khac nhau. Bugc phat trién vao nhimng
nam 1960 tai Ao, phuong phap ti€p can NATM da cach mang
hoa viéc dao ham bang cach gidi thiéu mét quy trinh linh hoat
va c6 hé théng, phan Ung vdi cac diéu kién mat dat gap phai.

Uu diém caa dueing hdm NATM:

Kha nang thich ting: NATM cho phép linh hoat trong qué
trinh xay dung vi c6 thé diéu chinh theo cac diéu kién dia chat
gap phai. Phuong phap nay dac biét htu ich trong diéu kién
mat dat phuc tap véi chat lugng dat/da thay déi va déi husng
tai cac nga ba, nga tu.

Gidm tac dong dén moi trudng: NATM gidm thiéu su gian
doan bé mat trong qua trinh xay dung, dan dén tac dong dén
moi trudng thap han so véi cac phuong phap khac.

Hiéu qua vé chi phi: NATM c6 thé tiét kiém chi phi cho cac
du an dusng ham nhé.

Kha nang ti€p can: Pudng ham NATM tuong déi dé ti€p can
hon dé bo tri va slfa chifa do kich thudc va két cdu nhé han.

Nhuoc diém caa Pudng hdm NATM:

Thai gian xay dung dai hon: BPudng ham NATM thudng ¢
thdi gian xay dung dai hon so véi TBM vi qud trinh dao thudng
dugc thuc hién & cac phan nho hon, can nhiéu thai gian hon
dé xay dung va l3p dat hé trg.

Chuyén mon ky thuat: Cac ky thuat xay dung dudng ham
NATM doi hoi nhiing ky su va cdng nhan lanh nghé c6 kinh
nghiém, nhirg ngudi c thé danh gia chinh xac cac diéu kién
mat dat va dua ra cac quyét dinh sang suét lién quan dén cac
hé théng hé trg.

Théch thuc vé dé 6n dinh clia mat dat: NATM dua vao cac
hé théng hd trg mat dat phu hop dé ddm bao dé én dinh
trong va sau khi xay dung. Néu cac diéu kién mat dat khéng
dugc danh gia hodc quan ly dung cach, sé c6 nguy co bién

dang va mat 8n dinh mat dat.

Lun bé mat: Xay dung NATM c6 thé dan dén 1un bé matIén
hon so véi cac phuang phéap khac, dac biét la & cac khu vuc do
thi, néu khong dugc quan ly ding cach.

2.2. Cac bién phap khic phuc nhugc diém vé cong
nghé NATM khi ap dung tai Ha Noi

Hién nay khoa hoc cong nghé phét trién cé thé khic phuc
cac nhugc diém trén clia cdng nghé NATM bang cach: chia
thanh nhiéu déi thi cong, dao déi hudng, dao ngam, cac ga la
huéng ma guong dao vé hai phia vai khoang cach cacga2 -3
km thi kha nang dao ga va dao dudng ham trong khoang 3 - 5
nam hoan thanh mét tuyén la kha thi.

Mat khéc, NATM cling dugc trién khai xay dung nhiéu tuyén
ham giao théng, thay dién, mé, cong trinh quéc phong nén
dam bao céc yéu t6 dé khic phuc nhugc diém 2, 3, 4. Khi xay
dung cac tuyén Metro can tan dung luc lugng: céng binh, thg
mé lanh nghé dé dam bao chét lugng cling nhu gia thanh. Céng
nghé NATM dugc trién khai theo hudng tu ch(, cdng nghé trong
nudc sé giam gia thanh va ganh nang ngoai té cho dat nuéc.

3. MOT SO PIEM LUU Y KHI PHAT TRIEN HE THONG
METRO NAM NONG

Khi quy hoach Metro va lap cac chi tiéu so sanh kinh t€, ky
thuat con dua vao cac chi phi theo cac du an vén ODA (nhan
cong, thiét bi, gia thanh cla cac nudc) nén chua thay dugc loi
ich tU viéc ty chll cong nghé Metro theo cong nghé NATM. Mat
khéc, cdng nghé NATM c6 thé xay dung tai cac tdng sau han cda
TP Ha Noi. Khi c6 cong nghé cuia riéng minh, ching ta c6 nhiéu
Iua chon hon vé nha thau cing nhu lgi thé vé gia khi c6 moét
phuaong én du phong.

C6 thé ap dung nhiéu cdng nghé khac nhau dé xay Metro
nhung tu cht vé cong nghé va dam bao gia thanh xay dung,

ISSN 2734-9888 | 02.2025 XAYDUNG |11
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Hinh 1. Quy hoach chung xdy dwng Thii @6 dén 2030 va tam nhin 2050.

vietbis.vn

bao tri lau dai 1a yéu t6 then cht dé phat trién bén viing khi cac
nudc sé tang gia béo tri néu sirdung cdng nghé cua ho.

Cac nudc khi dau tu xay dung Metro sé han ché hoac hau
nhu khong dua ra phuong an dao NATM bdi mot s6 ly do
nhu sau:

Mic du cé thé tim hiéu cdong nghé NATM trén mang
internet, sach, bao nhung nhiing tai liéu vé ky thuat, thi
nghiém dung trong dat yéu la cong nghé bi mat clia cac nudc,
dac biét la cac yéu t6 bién doi dat/da theo thdi gian lién quan
nhiéu dén cac bi mat cong nghé clia cac nuée.

DE& quan ly chét lugng, bao tri theo cong nghé NATM doi
hoi doi ngl chuyén gia lanh nghé. Cac nudc khé ma cung cap
nhan luc, ky thuat.

Viéc xay dung Metro trong dat yéu doi héi tri tué, céng
stic cla ca dan tdéc. M6i mot chuyén gia, déng gop mét phan
cbng viéc d€ ddm bao hoan thién cong nghé va chat lugng
cébng trinh. Can chinh sach tap hop, dao tao nhan luc cho ké
hoach lau dai.

Khi tu chi cdng nghé Metro, ngoai viéc kéo dai cac tuyén
trong noi thanh, c6 thé lién két cac tinh thanh Ian can Ha Noi
véi nhau: Ha Né6i cach tinh Hai Duang 40 km; Hai Phong cach
Hai Duong 40 km; Hai Duong cach Bac Ninh 50 km.

Vi viéc lién két cac tinh bang hé théng Metro va xay dung
cac khu chung cu;, khu cong nghiép, khu dich vu lam tang gia tri
quy dat. Tiét kiem ngan sach, gidm ngoai té sé gitp thuc hién cac
muc tiéu chién lugc quéc gia, gidm gia nha tai cac khu vuc noi dé.
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Khai thac tang néng la kho vang chua dugc chi y, véi chiéu
sau nhé c6 thé bé tri lén xudng bang cac bac thém khong can
thang cuén nén giam gia thanh xay dung va van hanh. Cac
nudc san xuat ra khién dao, TBM nhung ho cling rat it sirdung
thiét bi nay dé xay Metro.

Khoéng mét nudc nao, hay té chic nao cé thé gidp Viét
Nam xdy dung Metro mét cadch nhanh chéng va hién dai. Chi
¢6 phét huy ndi luc, tu cht ching ta méi c6 thé “xay dung dat
nudéc ta dang hoang hon, to dep hon” nhu IGi day ctia Bac.
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Pé trién khai xay dung cac cong trinh ngam va cac cong trinh dac biet (Metro, ham
ma, thuy dién, cong trinh quan su va nha may dien hat nhan), doi hoi ap dung nhiéu
cong nghe, co su hd trg cua nhiéu chuyen gia da nganh, tu do dat ra van dé can co
dinh hudng nghién ctiu bao dam tao da phat trién mdi trén con dudng xay dung va

déi mai dat nudc.

TONG QUAN VAN DE NGHIEN CUU

Viét Nam va cac nudc trén thé gisi déu phai phat trién
c6ng nghé xay dung cac cong trinh trong diém: Metro, ham
mo, thuy dién, cOng trinh quan su va nha may dién hat nhan.

Tai Viét Nam, chiéu 30/11/2024, tai phién bé mac cta Ky
hop thi 8, Quéc hdi khoa XV, Quéc hdi da quyét nghi tai khai
dong lai Dy an Nha may dién hat nhan tai Ninh Thuan. Tu nay
dén nam 2035, TP.HCM dang ti€p tuc trién khai 7 tuyén Metro
vdi chiéu dai gan 200 km va du kién b8 sung quy hoach phét
trién 510 km vao ndm 2060. Muc tiéu nay dat ra yéu cau can
¢6 cach lam mgi d6i véi cac du an Metro.

Theo Quy hoach chung xay dung Thu d6 Ha N6i dén nam
2030 tam nhin dén nam 2050, dugc phé duyét tai Quyét dinh
s6 1259/QD-TTg ngay 26/7/2011, mang luéi dudng sat dé thi
g6ém 8 tuyén véi téng chiéu dai khodng 318 km.

Cac du an phat trién mo than ham 16 trong diém, gém: Du
an khai thac xu6ng sau duGi muic -220 mo Binh Minh, Du an
khai thac ham 16 phan mé rong Ha Réng, Du én khai thac 16
thién t6i da va két hgp cai tao phuc héi méi trudng mé Sudi
Lai - Cong ty Than Hon Gai, Dy an khai thac ham 16 khu Tan

® Dai hoc Ky thudt Lé Quy Bén, huyhiepnguyen@gmail.com

Yén - mé Bong Trang Bach - Céng ty Than Uong Bi.

Céc cong trinh thay dién da va dang xdy dung: Thay dién
Hoa Binh, Thay dién laly... (Hinh 1,2)

Cac céng trinh quéc phong: ham ngam tau chién, ham tau
ngam & nudc ngoai, theo bao Anh Express, phao dai ngam bi
mat cda Thuy Dién & Muské, cach Stockholm 40 km, c6 mot
bén tau la nai tra &n cia cac tau chién trong trudng hop chién
tranh hat nhan né ra. Can c\ t8i mat noi trén dugc hoan thanh
vao nam 1969 da khong hoat dong trong 25 ndm nhung Thuy
Dién vira quyét dinh héi sinh phao dai 16t da granit trong khi
tai cd cdu hé théng phong thu cda nudc nay. Tuy nhién, do
Muskd da bi béd hoang nén can phai mat vai nam dé cin clr nay
dugc hién dai héa va cai tao toan dién trd lai. (Hinh 3,4)

Trung Qudc ¢6 xu hudng xay dung truc tiép vao cac mom
d4 c6 thé cung cap nhiéu I&p bao vé trén cao. L6i vao thudng
hudng vao dat lién (nhung c6 dudng dan nudc) nén kho bi
tadn cong tu ngoai khai. N&i tiéng nhat trong s6 cac dudng
ham nay la hai dudng ham bao vé luc lugng tau ngdm chién
lugc. Mot chiéc dugce xay dung tai Jianggezhuang (36° 6'20,76
"N, 120° 35'2,39" E) gan Thanh Do cung cdp noi an nau cho
cac tau ngam tén lia dan dao déng tai do...
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Hinh I. Metro la phirong tién chii yéu dé nguoi dan Paris di
lai quanh thanh pho.

Hinh 2. Thiyy dién Hoa Binh la c¢ong trinh thé ky do Lién X6
giup do xay dung nam 1979 tai TP Hoa Binh.

Nhu vay, cac cdng nghé xdy dung véi cac cong trinh trong
diém dudng nhu c6 cac muc dich khac nhau, nhung nhin
chung lai déu xay dung bén trén va vao trong long dat/da. Cac
c6ng trinh trén déu c6 cdng nang khéac nhau nhung tudi tho
yéu cau cao. Cac nha may dién hat nhan doi héi thai gian van
hanh [én dén hang tram ndam hodc yéu cau vé bé chua chat
thai phdng xa doi hdi hang van nam. Néu chia ra tling cong
trinh, thi doi héi luc lugng nghién cdu ciing nhu cong nghé
rat I6n, trong khi Viét Nam chua lam chi dugc cac cong nghé
quan trong nay. Mét trong nhitng céng nghé quan trong déu
st dung khi xay dung, bao tri cac cong trinh nay la tinh chat luu
bién hay gia hoa cla dat/da va cac loai vat liéu [4, 5, 6].

CONG NGHE XAY DUNG CHU Y DEN TiNH GIA HOA
DAT/PA, VAT LIEU TRONG CAC CONG TRINH DAC BIET

Trong qua trinh khai thac va st dung cong trinh ¢ nhiéu
hu héng do tinh toan, thiét k€ khong ké dén cac tham sé
Iuu bién clia mau dat, da va cac loai vat liéu khac. Luu bién
gdém hai qua trinh ca ban: tir bién va chling Ung suéat. TU bién
dugc thi nghiém bang cach chat tai 1én mau véi mot tai trong
khéng déi theo thai gian 6 = 6, = const va ghi lai bién dang
tang dan. Chung ng suat dugc thi nghiém bang cach gilr
nguyén bién dang khong déi theo thoi gian € = £ = const va
ghi lai ing sudt gidm dan. Ngoai hai hién tugng: tur bién va
chuing Ung suat, qua trinh luu bién cta vat liéu con st dung
khai niém “d6 bén lau dai” (gidi han bén dai lau) ctia vat liéu
dugc xtr ly tir két qua hai thi nghiém trén & cac giai doan chat
tai khac nhau [1, 2, 3]. (Hinh 5)

DPoan OA tuong Ung véi giai doan bién dang tuc thoi ban
dau. Tuy thudc vao gia tri tac dung cla tai trong, giai doan
nay c6 thé mang dac tinh dan hoi.

DPoan AB tucng Ung vai giai doan luu bién khéng 6n dinh.
Tai giai doan nay, bién dang clia da mang tinh chat bién dang
dan hoi cling nhu bién dang khong thuan nghich.

DPoan BC tuang Ung vdi giai doan luu bién 6n dinh hay
giai doan Iuu bién c6 t6c dd bién dang khéng déi.
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Poan CD dac trung béi dac tinh gia tang tdc do bién dang
do su phét trién manh mé cGa qua trinh hinh thanh nut né.
Giai doan nay két thic bang su pha hdy hoan toan ctia mau da.

Chung ng suat la sy suy gidm Uing sudt trong vat liéu khi
bién dang dugc duy tri theo thoi gian ma trudng hop dac
biét la bién dang khéng déi. C6 thé thdy, ti bién va chung
Ung suat xay ra déng thai trong khéi da lam viéc dai han. Tu
bién va chling Ung suat la hai mat cia moét tinh chat trong
mau da/khoi da. (Hinh 6)

Kha nang mang tai giam dan, bién dang tang dan cuia cac
loai dat/da va vat liéu goi la qua trinh luu bién hodac gia hoa.
Ngoai ra, khi chiu tac dong clia yéu t6 nhiét tda ra tur cac 1o
phan (ng hat nhan ciing doi hoi cac cau kién bao phu: bé
tong, vé boc cling bi gia héa theo thdi gian. Quy trinh thi
nghiém, xt ly cac s6 liéu nay doi hdi cac chuyén gia am hiéu
vé ky thuat thu thap gitt liéu, gia tai.

Cong trinh: Metro, ham mé, thay dién, cong trinh quan
sy, nha may dién hat nhan déu lién quan mat thiét véi cong
nghé luu bién hay gia hda vat liéu trén:

Metro trong qua trinh xay dung can kiém soét qua trinh
bién dang va mé& rong phéu lun. Khi sit dung can quan tam
gia hoa cla dat/da xung quanh va vat liéu chéng d6 dé kiém
soat 6n dinh cong trinh.

Ham mo: do hién tugng nén ép, gia héa dat da xung
quanh va vét liéu chéng d& lam sé 16, hu hong, tang khoi
lugng xén 16 - dao 10, tdng chi phi xdy dung, bao tri.

Thay dién: can tinh toan, kiém soat qua trinh gia hda dat/
da (giong Metro).

Cong trinh quan su: ham tau ngam, tau chién ciing can
kiém soat qua trinh gia héa vat liéu dé dam bao 6n dinh.

Nha mdy dién hat nhan: ngoai qua trinh gia hoa vat liéu
can kiém soat qua trinh luu bién nhiét, phic tap hon cac
cong trinh trén.

Nhu vay, tuy muc dich khac nhau nhung céng nghé xay
dung va kiém soat 6n dinh cac cong trinh trén déu lién quan
mat thiét t6i cong nghé nghién ctu luu bién cta vat liéu.
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Hinh 3. Ham ngam chira tau chién Thuy
Dién.
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Hinh 5. Biéu dé tir bién cia vt liéu.

Coéng nghé luu bién con anh hudng dén nhiéu céng trinh, ky
thuat khac trong d&i séng cia con ngudi.

KET LUAN

Cong nghé luu bién dugc thé gidi téng két va dua vao
nghién ctu & nhiéu nudc. Trong ndi dung bai béo, tac gia da tap
hgp va théng ké (ing dung vao cac cong trinh xay dung. Day la
két qua sau nhiéu nam nghién ctu, tdng hgp dé c6 céi nhin toan
dién hon vé cong nghé xay dung va lam cht khéng gian ngam.

Nhirng (ing dung va thiét bi nghién ctru cdng nghé luu
bién cling chua phé bién. D& hoan thién va ng dung céng
nghé nay trong doi sdng, can dau tu nghién ctu, tao diéu

Jianggezhuang (Laoshan) Submarine Base
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kién phat trién bén viing cho dat nudc.
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Phan tich téng hop xay dung Metro trén cac
yéu t6 lich su, chinh tri, quan su, ky thuat,

van héa

PINH QUANG TRUNG"

NGUYEN HUY HIEP

Cac nudc trén theé gidi déu co ké hoach va cong nghé xay dung Metro cua rieng
minh. Viét Nam cting can co hudng va lua chon cong nghé xay dung Metro cho
rieng minh dé dam bao phat trién dat nudc két hop phong thu quéc gia.

TONG QUAN VAN PE NGHIEN cUU

Trong qua trinh xdy dung Metro va st dung cé nhiéu yéu
t6 dan xen lan nhau. Cac nudc chau A di sau nhung chi mét s6
nudc co cdng nghé xay dung Metro riéng nhu: Trung Quéc, Triéu
Tién, Singapo, Thai Lan c6 nhiéu tuyén di ngam. Cac nuéc con lai
€6 nhiéu tuyén di ndi va téng chiéu dai ngan. Viét Nam |a nuéc
dang phat trién hé théng Metro nén can cé cai nhin téng quan,
da chiéu dé gilip chung ta lua chon dung cdng nghé, gidm gia
thanh va ddy manh xay dung loai hinh cong trinh dac biét nay.

PHAN TiCH SU PHAT TRIEN HE THONG METRO TREN
YEU TO LICH SU

Cudc cach mang céng nghiép lan thd nhat [4]: Bat dau vao
khoang nam 1784. Bac trung cla cudc cach mang cong nghiép
lan thi nhat nay la viéc stir dung nang lugng nudc, hoi nudc va
€d gidi hda san xuat. Cudc cach mang cdng nghiép nay dugc
danh dau bai ddu méc quan trong la viéc James Watt phat minh
ra dong ca hai nudc nam 1784. Phat minh vi dai nay da cham
ngoi cho subling né clia cdng nghiép thé ky 19 lan rong ti Anh
dén chau Au va Hoa Ky.

Cudc cach mang céng nghiép lan thi 2 dién ra tir khoang
nam 1870 dén khi Thé chién | né ra. Bac trung clia cudc cach
mang cong nghiép lan nay la viéc st dung nang lugng dién va
su'ra doi clia cac day chuyén san xuat hang loat trén quy mé I6n.
Cudc cach mang cong nghiép lan tha hai dién ra khi c6 su phat
trién clia nganh dién, van tai, héa hoc, san xuét thép, va (dac
biét) la san xuat va tiéu dung hang loat. Cuéc cach mang céng

© Pai hoc Ky thudt Lé Quy Dén, dinhtrungvixd@gmail.com.
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nghiép lan thi 2 da tao nén nhiing tién dé mai va cg sG viing
chéc dé phat trién nén cong nghiép & muc cao hon nia.

Cudc cach mang cong nghiép lan tha 3 xuat hién vao
khodng tU 1969, véi su ra doi va lan tda clia cdng nghé théng tin
(CNTT), st dung dién tlr va cdng nghé thong tin dé tu dong héa
san xuat. Cudc cach mang nay thudng dugc goi la cudc cach
mang may tinh hay cach mang s6 bai vi né dugc xuc tac baoi
su phat trién cta chat ban dan, siéu may tinh, may tinh ca nhan
(thap nién 1970 va 1980) va Internet (thap nién 1990).

Céach mang cong nghiép 4.0 (hay cach mang céng nghiép
lan tha tu) xudt phat ti khai niém “Industrie 4.0” trong mot bao
cdo ctia Chinh pha Buc néam 2013. “Industrie 4.0” két ndi cac hé
théng nhing va cc s& san xuat thong minh dé tao ra su héi tu
ky thuat s6 gitta cong nghiép, kinh doanh, chiic nang va quy
trinh bén trong. Nhiing yéu t6 c6t 16i ctia ky thuat s6 trong cach
mang cong nghiép 4.0 sé la: Tri tué nhan tao (Al), Van vét két noi
- Internet of Things (IoT) va d(i liéu I1én (Big Data).

Trén linh vuc cong nghé sinh hoc, cach mang céng nghiép
4.0 tap trung vao nghién clu dé tao ra nhiing budc nhay vot
trong ndng nghiép, thly san, y dugc, ché bién thuc phdm, bao
vé méi trudng, nang lugng tai tao, hoa hoc va vat liéu. Cudi cing
la linh vuc vat ly vGi robot thé hé mai, may in 3D, xe tu li, cac vat
liéu mai (graphene, skyrmions...) va cong nghé nano.

Cong trinh Metro la loai cong trinh dac biét, hién c6 khoang
56 nudc c6 hé théng Metro. Vao nam 1863, tuyén dudng Metro
dau tién trén thé gidi dugc dua vao st dung & London. Sau 3
nam, New York la thanh phd tiép theo sit dung Metro, ti€p theo
dé la Chicago nam 1892 va Budapest nam 1896. Sau nhiéu nam
tranh luan gita nha nudc va chinh quyén TP Paris, nam 1895, ky
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Hinh I. Pdo tuyén sé 7 Paris 1928 (Porte de la Villette - Porte d’Italie).

su cau dudng ngudi Bretagne Fulgence Bienveniie la ngudi chiu
trach nhiém khai cong cong trinh Metro & Thii d6 clia Phap.

Do dac diém dia chat khong dong nhét clia Paris nén cac
dudng Mettro thudng nam kha sat mat dat, do sau trung binh
la tor 4 - 12 m. Trr cac tuyén chay ngam dudi cac ngon doi cla
Paris nhu Montmartre, Ménilmontant, mét s6 bén con c6 do sau
t6i gan 32 m nhu dudi long d6i Chaumont (Buttes Chaumont), &
quan 19, phia Bac Paris. Day la ly do khién cac tuyén Métro Paris
phai xay dung doc theo céc truc dudng chinh lam cho mét s6
tuyén chay kha ngoan ngoéo.

Viéc xay dung hé théng Metro bat dau tir cudc cach mang
cdng nghiép lan thu hai, do d6 cac ky thuat xay dung chu yéu
cling chi can ky thuat tir giai doan nay. Cac cong nghé, ky thuat
sau nay chi td diém va phd mét Idp man bi an 1én ky thuat Metro.
Cac nudc tu ban va cac tap doan cong nghé lam giau tir nganh
cong nghiép xay dung Metro cho cac nudc di sau.

PHAN TiCH SU PHAT TRIEN HE THONG METRO TREN
YEU TO CHINH TRI

Viét Nam, Trung Quéc, Triéu Tién la nhimng nudc thudc hé
théng cac nudc xa hoi chi nghia. Hai nudc Trung Quéc, Triéu
Tién c6 hé thong Metro nhd ¢é cach nhin sém va hoc hoi turLién
X6 trudc day. Cac nudc tu ban thuang di vay theo hai dang: phu
thudc cdng nghé nuéc ngoai (v6i cac nudc giau, phat trién), vay
va chuyén giao cong nghé.

Bai hoc tU Thai Lan: sau khi thué Siemens xay dung dudng
sat tau dién BTS tuyén dau tién nam 1995 - 2000, Thai Lan da
ti€p nhan céng nghé do Siemens chuyén giao. Hién tai Thai Lan
c6 Cong ty ltalian - Thai la cdng ty trong nudc dau tu vé du an

xay dung hé théng dudng sat trén cao va dudng sat Metro (tau
dién ngam). Tat ca tuyén tau dién bén Thai Lan do cong ty nay
lam ch( dau tu va tu xay dung bdi ky su Thai Lan. Hién tai toan
Tha d6 Bangkok c6 11 tuyén Metro. Ngoai xdy dung hé thong
Metro trong nuéc, Thai Lan da xuat khdu cong nghé va ky su
Thai Lan thudc Cong ty Italian - Thai d€ dau tu xay dung du an
dudng sat trén cao tai Bangladesh.

PHAN TiCcH sy PHAT TRIEN HE THONG METRO TREN
YEU T6 QUAN SU

Theo Bloomberg, khi Kiev con yén binh, mdi ngay c6 hon 1
triéu ngudi strdung cac chuyén tau cia hé thong tau dién ngam
& Tha d6 cda Ukraine. K& tir khi Nga tién hanh chién dich quan
su dac biét & Ukraine tir ngay 24/02/2022, hé théng tau dién
ngam & Kiev (Metro Kiev) déng vai tro la nai trd 8n khan cap cho
khodng 15 nghin nguai Ukraine.

Hé théng tau dién ngam 52 tram cla Kiev, bat dau hoat
dong tir nam 1960, dugc thiét ké dé ddi pho vai cac tinh huéng
khan cap nhu hién tai, dugc xay dung vao thdi ky dinh diém cda
chién tranh lanh, hau hét cac ga tau thudc hé thong tau dién
ngam Kiev dugc xem la ham trd bom. Ga Arsenalna, thuéc hé
théng ga tau dién ngam Kiev, dugc xay dung & do sau 105 m
va la ga tau dién ngam sau nhat thé gidi. Toan bd hé théng tau
dién ngam Kiev dugc trang bi va thiét ké dé Iam ché trd 4n cho
100 nghin ngudi. Cac nha ga o san o s& ha tang thiét yéu, véi
day du tién nghi clia phong tam cong céng.

Quié trinh xay dung cac tuyén tau dién ngam bat dau khi Tha
d6 Moscow phét trién nhanh theo huéng tu xay dung. Ciing Vi
dé, cac ga tau dién ngam xay dung trong nhiing nam 1930 con
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déng vai trd nhu nhitng ham tranh bom trong chién tranh. Diéu
nay da dugc chiing minh trong Chién tranh thé gidi lan thi hai.

DE c6 hé théng Metro két hgp trd 8n can phai tu xay dé dam
bao vi tri bi mat va cach thiic phong tha. Vai hé théng sau thi cé
thé tién hanh xay dung hé théng néng trudc dé sau 5 - 8 m, réi
tan dung tang metro nay dé xay dung cac tang Metro sau hon.
Né&u c6 bién phap ky thuat tét, trong mét s6 trudng hgp co thé
xdy Cac tang sau trudc, néng sau, ap dung cho trudng hgp dia
chat yéu - phuic tap.

Bén canh d6, khéng mét nuGc phat trién nao mudn xay
dung hodc chuyén giao cac ky thuat xay dung ham dudi sau
cho nuéc khac, nhat la cac nudc trong lich sir da co chién tranh
véi nudc do.

PHAN TiCH SU PHAT TRIEN HE THONG METRO TREN
YEU TO KY THUAT

Céc cong nghé xay dung Metro hién nay: Dao mé va xay néi
trén mat dat. Dao bang cong nghé may TBM hodc khién dao.
DPao kin cong nghé NATM.

Muén xay dung Metro dp dung nhiéu phuong phap dao
khac nhau. Véi dia chat va dia hinh & Ha Noi c6 thé 4p dung cong
nghé dao néng nhu cta Paris da tiing dung, men theo cac dai
16 va dudng, nhung thay déi phuang phap dao mé thanh dao
kin va dp dung bién phap gia cé trudc nhu cong nghé NATM [2]
trong dat.

Trudc day, do cdng nghé chua phat trién, viéc thi nghiém,
tinh todn cong trinh ngam trong dat con han ché, thém vao dé
cac nudc gir bi mat khéng chuyén giao céng nghé luu bién
trong dat yéu dé kiém soat ham Metro trong qua trinh thi cong
va bao tri. Hién nay, cac ky thuat nay da dugc mét s6 nha khoa
hoc trong nudc lam chi, can thay déi tu duy va phuong phap
lam ham trong dé thi dua trén nhirng thanh tuu mdi trong
khoa hoc.

PHAN TiCH SU PHAT TRIEN HE THONG METRO TREN
YEU TG VAN HOA

D6 thi cac nudc dugc quy hoach bai ban, c6 hé théng, trong
khi Ha Noi do yéu t6 vé van hoa ddi séng va phong tuc, nén
trong khu vuc d6 thi nha nhé, thap tang, dan cu phan tan, rat
kho bé tri ham va ga ngam nam dudi cac nha thap tang. Bién
phap hiéu qua nhat la nghién ctiu, hoc tap viéc xay dung Metro
c&c nudc c6 dac diém dia chat va phan bé dan cu giéng Viét
Nam & cac nudc da tung lam.

Céc nuéic tu ban nhu Phap, My, Buc, Anh cling da tan dung
tang dat néng sau 5 - 8 m va xay dung Metro & tang néng thuan
tién lén xuéng va bao tri.

Cac quy hoach Metro & Viét Nam chua hé nhac dén céng
nghé cling nhu viéc xay dung tang Metro néng. Néu khéng
nghién ctu, phat trién cong nghé nay, c6 thé dan dén viéc bé
téng hoa phan néi dé thi nhu cac nudc chau A da méc phai: Thai
Lan, Philippines...

Bai hoc tir dudng sat dé thi & Philippines [5]: ban dau,
tuyén s6 1 dugc xay dung nhu moét phuong tién giao théng
cdng cong téi gian va thi€u mot s6 tinh nang va tién nghi.
Tuyén s& 2 mdi hon, dugc xay dung véi cac tiéu chuan va tiéu
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chi b8 sung nhu 16i di khéng c6 rao can. Hién tai, tuyén 1 van
chuyén khoang 500 nghin hanh khach méi ngay, trong khi
tuyén 2 phuc vu 200 nghin hanh khach. Nhan vién tai cac nha
ga thudng xuyén kiém tra an ninh va hé trg hanh khach. Viéc
xay dung tuyén 1 b3t dau vao thang 9/1981 do Téng céng
ty Xay dung va phat trién Philippines (nay la Téng céng ty
Xay dung qudc gia Philippines) lam nha thau vai su ho trg tu
Cong ty Losser & Cie ctia Thuy Si (ngay nay la Losser Marazzi),
va codng ty con cla Tap doan Dravo My. Tuyén dudng dugc
van hanh th nghiém vao thang 3/1984. Ntia dau clia tuyén
s6 1, tir Baclaran dén nha ga Trung tam, dugc khai truong vao
ngay 01/12/1984. Niia tuyén sau, tU nha ga Trung tam dén
Monumento, dugc m& vao ngay 12/5/1985. Tinh trang qua tai
va bao tri kém da gay ra nhiéu thiét hai vai nam sau khi khai
truong. Vao nam 1990, tuyén s6 1 rdi vao tinh trang xuéng
cap nghiém trong do tinh trang ngudi dan di tau qua nhiéu.
C6 thai ky, cac chuyén tau chay dén nha ga Trung tam phai
cham lai @é tranh gay tao chdn déng manh, hu hai thém khi
"hang loat vét nut" bat dau xuat hién trén san nha ga clng
nhu cac dam d& bén dudgi. Su xudng cap sé6m cla tuyén 1
da budc chinh pha Philippines phai 1én ké hoach nang cap
va ma rdng hé théng vai su trg gidp tir nguén von ODA cla
Nhat Ban.

KET LUAN

Dai véi hé théng Metro can c6 cach nhin da chiéu, danh gia
toan dién & cac nudc phat trién tu xay Metro va cac nudc di vay
phu thudc cdng nghé nudc ngoai. Cling can cé mét chinh sach
hop ly, tap trung ngudi cé chuyén mon lam viéc va dua ra ké
hoach chinh xac dé théi chu trinh d6 16i cho “ca ché”.

Cong nghé xay dung Metro cla Phap la thd cdng, tan dung
ca stic ngua dé lam. Cac nuéc Nga, My, Duc. .. tan dung thg mé,
cong binh dé lam. Do d6, viéc xay dung Metro cling khéng can
ky thuat cao, van dé quyét dinh la c6 tu lam va dam lam hay
khéng ma théi. Hién nay, c6 nhiéu ky thuat va cong nghé ma
Viét Nam da lam chl nén cé thé tao budc dét pha mdi trong
céach xay dung ham d6 thi nhu Thai Lan da lam dugc.

Qua lich st xay dung - phat trién dé thi, méi qudc gia co
cach lam va phat trién Metro riéng. Bai hoc tU viéc tu chi
Metro clia Phap trong qua kht, tan dung luc lugng thg mo -
c6ng binh nhu Nga va cac nudc da trién khai 1a kinh nghiém
quy bau. Nhiing van dé gap phai clia cac nudc di vay ng, phu
thudc cong nghé cling da gap phai va rat kho xur ly khi da lua
chon sai dudng.
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Cong ngheé xay dung
duong sat cao téc
Trung Quéc

> THANH NGA

Téng chiéu dai duong ray khong ballast dang van
hanh tai Trung Quéc da vugt trén 5.500 km, giti
vi tri s 1thé gigi. Trung Qudc dua ra nguyen tac
chung cho viéc ap dung ducng ray co ballast hay
khéng cd ballast, cac tuyén co téc do thiet ké tu
300 km/h trd len chu yéu ap dung két cau dudng
ray khong ballast.

NXB Xay dung da hgp tac cung Coéng ty TNHH NXB Giao
théng Nhan dan Trung Quéc dé xuat ban cuén sach “Céng
nghé xay dung dudng sat cao téc Trung Quéc”, gém 6 phan,
chialam 2 tap. Tap 1 gbm 2 phan: (1) Cong nghé dudng ray va
(2) Ky thuat nén duang sat; Tap 2 gom 4 phan: (3) Cong trinh
cau; (4) Ky thuat thi cong dudng ham; (5) Céng trinh nha ga;
(6) Thuc tién xay dung tuyén dudng sat Lién thanh phé Bac
Kinh - Thién Tan.

Trén co s& téng két nhiéu ndm nghién ctu khoa hoc va
ti€p thu, cai tién cdng nghé dudng sat cao téc tién tién trén
thé gidi, Trung Qudc da sang tao va xay dung hé théng céng
nghé dudng ray mang dac trung riéng véi cac dac diém chinh
nhu: Dudng ray khong ballast cho téc dé cao; Cong nghé
dudng ray khong méi noi xuyén khu vuc; Thanh ray thép dai
tiéu chuan cao; SIr dung cac bé chuyén huéng téc dé cao 16n;
Hé théng do luéing chinh xéc cao.

Riéng vé dudng ray khong ballast - mot dang kién tric
tang trén cda dudng sat, trong do su két hgp dan héi truyén
thong gilia ta vet va nén ballast, dugc thay thé bang két cau
cling ca nén bé toéng/asphalt, da dugc cac nudc nhu Nhat
Ban va Buc ap dung rong rai, trong khi Han Quéc, Phap va
mot s6 qudc gia khac cling ¢6 nhitng (ing dung trong thuc
tién. Cong nghé nay cé uu diém vugt trdi so véi dudng ray cd
ballast 1a @& bang phdng cao, d6 6n dinh tét, 6 cliing déng
déu, d6 bén cao va khéi lugng béo tri giam dang ké; tuy nhién
nhugc diém clia né 13 thudng gap hién tugng bot hoa ballast
va bién dang tich lGy & tang nén, doi hoi phai tang cudng két
cdu dudng ray va bao tri thudng xuyén dé dap (ng cac yéu

GEKS, PHAM KEEN QUGC
04, TS, VU

cﬁﬂg NGHE XAY DUNG .
DUONG Sﬁz CAO TOC
TRUNG QUOC_

=

ciu vé do bang phang va én dinh clia dudng sét cao téc.

Tai Trung Quédc, dua trén mé hinh t8 chic van tai dudng
sat cao toc, diéu kién nén mong vdi ty 1& cau va ham cao
clng céac yéu cau khat khe vé dod én dinh, bing phéng va
dé bén clia két cau dudng ray, Trung Qudc da phan tich
va danh gia toan dién vé ky thuat va kinh té, tr d6 dua ra
nguyén tac chung: Cac tuyén dudng sat cao téc co téc dod
thiét ké tir 300 km/h tr& 1én chd yéu ap dung két cau dusng
ray khéng ballast, t6c dé tir 200 - 250 km/h ap dung dudng
ray co ballast, cac ham dai va kho bao tri 4p dung dudng ray
khong ballast...

Hé thong dudng ray khéng ballast trén dudng sat cao téc
tai Trung Quéc dugc chia thanh 2 nhém 16n vai 6 loai két cau
khac nhau. Tinh dén thai diém hién tai, téng chiéu dai dudng
ray khong ballast dang van hanh tai Trung Quéc da vugt trén
5.500 km, gi(r vi tri s6 1 thé gidi.

Véi thai gian khéng dai, khéi lugng kién thirc rat dé so va
mai mé vé cong nghé xay dung dudng sat cao toc tai Trung
Quéc. Tuy nhién, cudn sach sé gép phan giup déc gia nam
dugc nhiing kién thiic co ban vé ky thuat xay dung dan dung
trong dudng sat cao t6c Trung Qudc, trong béi canh tai Viét
Nam, viéc thi diém mét s6 ca ché, chinh sach dac thu, dic
biét phat trién mang lugi dudng sit dé thi tai TP Ha N6i va
TP.HCM, sé& dugc tap trung trién khai quyét liét trong thoi
gian ngan sap tai.

Sach dugc NXB Xay dung phat hanh dudi 2 hinh thiic ban
in va ban dién ti (ebook) tai dia chi: https://nxbxaydung.
com.vn/.
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TRO CHUYEN VOl

TS PHAN HUU DUY QUOC:

THANH NGA (thuc hién)

TS Phan Hdu Duy Qudc - Chu tich HDQT Téng cong ty Xay dung s6 1 (CC1) - la mot
trong nhting chuyén gia dau tien tham gia du @an Metro s6 1 TRHCM. Ong cung ta
thanh vien T8 chuyeén gia tu van cho Bé an xay dung hé théng dudng sat do thi
TP.HCM va Ha Néi. Tro chuyeén vai BTV Tap chi Xay dung xoay quanh noi dung trién
khai cac tuyén ducng sat do thi, vai nhiing kinh nghiém tu thuc tién, TS Phan Htu
Duy Quéc hét stic luu y vé tam quan trong cua viec trao quyén cho chinh quyén do
thi, tap trung quan ly san pham dau ra thay vi kiém soat qua trinh chi tiét...

BAl HOC LGN CHO MUC TIEU XAY DUNG MANG
LUGI BUONG SAT DO THI

€ Sau 2 tuyén dudng sdt dé thi tai Ha Néi la Cdt Linh
- Ha Péng va Nhén - Ga Ha Néi, tuyén Metro sé 1 tai
TP.HCM Ia Bén Thanh - Suéi Tién ciing da dua vao khai
thdc tir ngay 22/12/2024. La mét trong nhitng chuyén
gia ddu tién tham gia du dn Metro sé 1 TP.HCM, éng c6
cam xiic thé nao khi tuyén Metro nay duoc dua véao védn
hanh khai thdc?

- Ngoai viéc da tiing tham gia thi cong khi con lam viéc
cho Tap doan Shimizu - Nhat Ban, vai tu cach la mét cong
dan cua TP.HCM, téi rat vui mung khi du an Metro s6 1
cliing da vé dich va viéc van hanh thuong mai cla tuyén
clng chinh thic bat dau. Toéi ¢6 nhiéu ky niém véi du &an
nay, trong d6 dang nha nhat la khi may dao ham TBM tién
vao nha ga Nha hat Thanh phé, sau khi di ngam trong long
dat 781 m tir nha ga Ba Son. Day la 1an dau tién céng nghé
khién dao dugc 4p dung dé dao ham trong do thi tai Viét
Nam.
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DGi vai t6i, tuyén Metro s6 1 nhu moét vién gach dau
tién trong qua trinh xay dung mang lugi dudng sat do
thi tai TP.HCM, tao ra su thay d&i trong tap quan st dung
phucng tién giao théng cong cdng va gép phan giam
thiu Un tac giao thdéng, it nhat 1a theo hudng cla tuyén
Metro sé 1, va giam 6 nhiém khéng khi, ti€ng 6n do hoat
ddng giao théng dem lai. Tuy nhién, tac dong tich cuc cla
dudng sat do thi dén dién mao, tdp quan giao thong va xa
hon nita la dén su phét trién kinh té - xa hoi cia TP.HCM
can nhiéu thgi gian han nira dé danh gia, khi c6 nhiéu hon
nira tuyén dudng sat do thi dugc hinh thanh va tao nén
moét mang luéi dudng sat dé thi trong tuang lai.

€ Sau gdn 20 ndm lam viéc tai Nhat Ban, éng cé
mudng tuong duogc vién canh phdi mat gap déi théi gian
tuyén Metro s6 1 méi c6 thé dua vao van hanh khai thdc
khéng?

- That su 1a t6i cling da chuén bi tinh than cho nhiing
kho khan trusc mat khi trg vé Viét Nam lam viéc, vi nhiing
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Tuyén Metro s6 1.nhu mét vién gach dau
tién trong quad trinh xdy dung'mangluéi
dudng sadt.doé thitai TPR-HCM, taorasu’ ...~ " ..~
thay déitrong tap qudn'sitdung phiuong
"“tién giao théng cong cong va gop phdn
giam thiéu un tdcgiao théng” -

TS Phan Hitu Duy Quéc.

nuéc di trudc nhu: Anh, Phap, Nhat... déu mat nhiéu
nam cho nhiing tuyén Metro dau tién. Tuy nhién, nhing
khé khan khi trién khai du an nay vugt xa du doan cua
t6i. Sau khi thuc hién tuyén Metro sé 1 véi rat nhiéu cung
bac cdm xuc, vdi tat cd nhing khé khan da trai qua, toi
cling ting rat bi quan nghi rang, sé mat hang tram nam dé
hoan thanh mang lugi dudng sat d6 thi & nhiing dé thi lén
nhu Ha Noi va TP.HCM, néu nhitng nguyén nhan, rao can
trong qua trinh trién khai du an khéng dugc ching ta ra
soat, nghiém tuc duc rat thanh bai hoc cho viéc trién khai
nhirng du an tiép theo.

9 Dady c6 phdi la bai hoc dé dat duoc “vién gach dau
tién” thanh céng, thua 6ng?

- Vang, do that su la bai hoc cho ching ta. Bat tay vao
xay dung nhitng céng trinh mgi, |& tat nhién ching ta sé
gap nhitng kho khan, vudng mac; c6 nhiing van dé ching
ta chua chudn bi, c6 nhiing ndi dung ky thuat, phap ly
phét sinh ching ta can phai bé sung, hoan thién... Co rat
nhiéu van dé dugc duc két sau qua trinh thuc hién du an
nay, trong dé c6 cac nguyén nhan khién du an khéng dién
ra dugc nhu du dinh, c6 thé ké dén: su thay ddi cla céac
quy dinh phap luat trong qua trinh trién khai du &n; viéc
quan ly va ra quyét dinh lién quan dén qua nhiéu té chuc
trong khi nhitng ngudi truc tiép trién khai dy an chua duoc
trao quyén; thi€éu nguén nhan luc c¢6 kinh nghiém trong
trién khai cac du an dudng sét dé thi; thiéu hanh lang
phép ly déng bo va thong 1é quéc té cho viéc thuc thi cac

du an dudng sat dé thi; chua co6 su phan quyén quyét liét
cho chinh quyén d6 thi; BQLDA Dudng sat doé thi TP.HCM
(MAUR) chua thuc su dugc trao toan quyén quyét dinh
trong qua trinh quan ly du an... Tat cd nhiing diéu nay da
dién ra. Song, diéu mung la ching ta da vugt qua dé dua
cOng trinh vao van hanh.

PHAI BI THI MGI TGI BicH

@ Turthuc tién nhirng khé khan da trai qua, dudi gidc
dé ciia ngudi trong cuéc, theo éng, liéu Viét Nam c6 thé
tu chd thuc hién viéc xdy dung cdc tuyén dudng sdt sdp
toi?

- T6i ¢6 gan 7 nam gan bo véi du an dudng sat do thi
TP.HCM trong vai trd nha thau, va trong 3 nam gan day
trong vai tro thanh vién T6 chuyén gia tu van cho viéc phat
trién hé théng dudng sat dé thi TP.HCM va Ha Noi, vi vay,
t6i hi€u rd Viet Nam cé thé tu chd téi dau. Téi nghi rang
doi ng ky su Viét Nam da trudng thanh va duc két rat
nhiéu kinh nghiém théng qua qua trinh trién khai cac du
an dudng sat do thi tai Ha Noi va TP.HCM trong thai gian
qua. Cho nén, tdi tin chic rang, viéc trién khai cac tuyén
Metro ti€p theo sé thuan Igi hon, nhanh hon va hiéu qua
hon.

Tuy nhién, can phai thang than thira nhan rang, van
con mét s6 van dé ky thuat chua dugc ching ta lam chu
cdng nghé, thiét bi, nhu viéc dao ham bang cong nghé
khién dao, van hanh hé théng tin hiéu, san xuat tau dién...
Do d6, ching ta can ti€p tuc hoc hai ti cac déi tac quéc
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-
_dil

Cdch thirc quadn ly du' dn phai khdc
trudc ddy, trong do tdp trung qudn
ly sén phdam dau ra thay vi kiém sodt
quad trinh chi tiét nhu: phé duyét vét
liéu, phé duyét bién phdp thi cong,
nghiém thu chi tiét... Néu tiép tuc di
kiém sodt qud trinh chi tiét nhu hién
nay, sé cdn mét nguén luc khéng 16
va téc dé sé khéng du'oc cdi thién”.
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té. Sé phai mat nhiéu thai gian cho viéc hoc héi nay nhung
chung ta “phai di thi mai téi dich”.

Bén canh do, Viét Nam ciing dang thi€u nhiing téng
thau I&n va kinh nghiém quan ly cac dy én c6 quy mo I6n
t6i hang ty USD, trong khi hau hét cac dy 4n dudng sat do
thi c6 quy mo trén dudi 2 ty USD.

€ TP.HCM c6 ké hoach xdy dung 355 km dudng sdt dé
thi trong 10 ndm té6i, va Ha Néi ciing c6 ké hoach tuong
tu la xdy dung 410 km tir nay dén nam 2035. Ong nghi
thé nao vé ké hoach nay?

- Bay la mét ké hoach rat, rat tham vong va doi hoi
nhiing né luc phi thudng dé dua ké hoach nay tdi dich
da dugc vach ra. 3 mot s6 nudc trén thé gisi, dac biét 1a &
Trung Quéc, khi TP ThAm Quyén xay dung 250 km dudng
sat d6 thi trong 5 nam, hay TP Thugng Hai lam 10 tuyén
duding sét dé thi trong 10 nam. Tuy nhién, dé dat dugc
hiéu qua trién khai cac du an dudng sit d6 thi nhu thé
nay, ho da phai trdi qua mét thoi gian dai loay hoay, thu
nghiém, chon dugc cach lam nhanh nhat, va r6i masi ap
dung dai tra. Rat khé dé dat dugc téc do nhu trén néu Viét
Nam chua chon ra mét cach lam phu hgp nhat trong diéu
kién hién nay cla chinh ching ta.

Theo t6i, ngoai téc dd xay dung véi nhitng co ché dac
thu cho 2 thanh phé I6n Ha Noéi va TP.HCM, cé thé nhin
thdy dugc tac ddng clia hoat dong xdy dung dudng sat do
thi v&i ké hoach nhu trén dén moi trudng dé thi, vi khi dy
ca thanh pho sé trg thanh dai cong trudng xay dung. Do
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Téi dé cao tdm quan trong cua viéc trao quyén cho
chinh quyén dé thi, tdng thém su'tu chd va tu chiu
trdch nhiém cho chinh quyén dé thi. Bén canh dé,
MAUR ctia TP.HCM va MRB cta Ha Néi, can duoc trao
quyén quyét dinh va chiu trdach nhiém nhiéu hon, nhu
la mét co quan chuyén mén cia chi dau tu'la UBND
TP.HCM hay UBND TP Ha Néi, chir khéng chi don
thuan la dai dién ctia chi dau tu nhu hién nay”.

TS Phan Hitu Duy Quéc.

d6, cac thanh phé can danh 2 - 3 nam dau tién dé chuin
bi that ky trudc khi khai cdng déng loat nhiéu tuyén cling
luc, v&i cing moét cach lam nhu nhau. C6 thé mudng tugng
cach lam nay nhu viéc chudn bi rat nhiéu cai riu bén va
khi da chudn bj xong réi méi huy déng thanh nién, trai
trang cling vao thu hoach nhitng khu riing tréng. Néu viéc
chuédn bi khéng tét, viéec huy dong nhiéu thanh nién trai
trang cling sé khéng mang lai két qua nhu mong muén.

9 Vay, lam sao dé tdang toc thuc hién cdc tuyén duong
sdt dé thi trong thdi gian téi, thua éng?

- Trong rét nhiéu gidi phap dé tang tdc, t6i dé cao tdm
quan trong cla viéc trao quyén cho chinh quyén dé thi,
tang thém su tu chd va ty chiu trdch nhiém cho chinh
quyén d6 thi. Bén canh d6, MAUR ctia TP.HCM va Ban quan
ly Pudng sat dé thi (MRB) ctia Ha Néi, can dugc trao quyén
quyét dinh va chiu trach nhiém nhiéu han, nhu la mét co
quan chuyén mén ctia ch dau tu la UBND TP.HCM hay
UBND TP Ha N&i, chtt khéng chi don thuan la dai dién cla
chd dau tu nhu hién nay.

Bén canh d9, cach thic quan ly du an phai khac trudc
day, trong d6 tap trung quan ly san pham dau ra thay
vi ki€ém soét qua trinh chi tiét nhu: phé duyét vt liéu,
phé duyét bién phap thi cong, nghiém thu chi tiét... Néu
ti€p tuc di kiém soat qua trinh chi tiét nhu hién nay, sé
can mot nguén luc khéng 16 va téc do sé khong dugc cai
thién.

Trong cac cudc hop clia cac HOi déng tu van, chdng toi

cling thdo luan vé viéc trién khai du an theo hinh thic trao
tron mbi tuyén cho mot déi tac trién khai du an (Project
Delivery Partner), la mot don vi c6 kinh nghiém trién khai,
quan ly du an cé quy moé ty USD, tu chi trong viéc thiét ké,
Iua chon nha thau trién khai, quan Iy du &n. Khi d6 MRB,
MAUR tap trung ra dé bai that chat ché, trong d6 dua ra
cac yéu cau vé ky thuat, tién d6 va chi phi cung cac rang
budc vé nghia vu tai chinh va phap ly lién quan.

Bén canh nhiing thay déi trong céch thic quan ly va
thuc thi du an néu trén, hang loat cac giai phap ky thuat
can dugc 4p dung dé tang téc d6 va chat luong cla qua
trinh xay dung, gidm gia thanh va stt dung hiéu qua nguén
nhan luc han hiru, cu thé: (1) ST dung t6i da cac gidi phap
tién ché va lap ghép cac cau kién thép hay bé tong; (2)
S dung lap lai cac thiét k&€ mau dé gidm thiéu chi phi va
thai gian thiét ké; (3) Tach viéc chuan bi mat bang sach ra
riéng mot du an va trién khai trudc; (4) San xuat hang loat
cac doan tau va thiét bi, bang cadch mai cac nha san xuat
I6n 1ap nha may tai Viét Nam; (5) Lua chon hé théng tiéu
chudn ky thuat duy nhat dé 4p dung cho toan bé cac tuyén
dudng sat trong tuong lai.

“NOI DIA HOA” NGUON LUC VA TU CHU VE CONG
NGHE

€ Ong ky vong thé nao vé kha ndng cua cdc ky su'va
céng nhan Viét Nam trong viéc tham gia cdc du dn Metro
tuong lai?

- Ky su Viét Nam tiép thu nhanh va rat cau thi. Tuy nhién,

ISSN 2734-9888 | 02.2025 XAYDUNG |23



TRO CHUYEN VOI CHUYEN GIA

TP.HCM.

i - T TR etk
Két noi cac phin doan cho phan dwong sdt trén cao ¢ tuyén
metro so 1, TP.HCM.

kinh nghiém va nang luc “thuc chién” la tha can thai gian
va trai nghiém. Do d¢, trong vai nam tdi, viéc tan dung
nang luc va kinh nghiém clia cac déi tdc nudc ngoai, dac
biét la trong khau thiét ké va quan ly du an, la diéu vé cling
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W Dé phadt trién céng trinh ngdm, diéu quan

trong la Nha nuéc can xdy dung co' sé dit liéu
vé dia chdt, cdc céng trinh ha tdng dang tén
tai trong long ddt, déi xur véi cdc céng trinh
ngdm nhu'véi cdc céng trinh trén mat dat... to
do c6 hudng nghién ciru, xdy dung quy hoach,
dinh huéng phat trién cho khéng gian ngam;
Hoan thién cdc véan ban phdp ly lién quan dén
khéng gian ngam dé thi, trong dé can lam ré
viéc s& hiru khéng gian ngam; Xdy dung cdc
dinh muc, tiéu chudn ky thudt, céng nghé ddc
thi cho xdy dung céng trinh ngam; Khuyén
khich doanh nghiép trong nuéc dau tu'va lam
cht cdc cong nghé méi”.

TS Phan Hitu Duy Quéc.

Vin chuyén dam bé téng diic san cho tuyén metro Nhon - Ga
Ha N¢i.

May khién dao (TBM) cho metro TP.HCM.

quan trong can phai dugc lam t6t.

Ngoai ra, d&€ c6 mot ngudn luc rat I16n tham gia xay
dung va van hanh cac du an dudng sat dé thi trong thaoi
gian tGi, TP.HCM can chu dong lién két véGi cac ca sé dao
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TS Phan Hiru Duy Quéc sinh nam 1973, tai Hué. Ong tét nghiép Pai

hoc Bdch khoa TP.HCM nganh Cau dudng ném 1996 va duoc gii lai
truong lam gidng vién truéc khi di du hoc Nhdt Ban vao nam 1997.

Ong tét nghiép Tién si tai Dai hoc Tokyo ndm 2002.

Tir2006 - 2021, 6ng lam viéc tai Tap doan Shimizu - mét doanh
nghiép c6 quy mé, tdm véc I6n hang ddu Nhét Ban, 6ng tirng c6
nhiéu phdt minh vé céng nghé xdy dung va déng vai tré quan trong
& hang loat du dn trong diém tai Nhdt Bén, duogc cirvé Viét Nam
ndm 2017 lam dai dién cta Tdap doan va thuc thi cdc du dn quan
trong nhu cao téc Bén Lirc - Long Thanh, tuyén Metro sé 1 Bén Thanh
- Suéi Tién.

Véi kinh nghiém tich luy qua gan 20 nam hoc tép va lam viéc tai
Nhét Ban, TS Phan Hitu Duy Quéc la mét trong nhiing chuyén gia
hang dau Viét Nam vé xdy dung, ddc biét trong linh vu'c ha tdang giao
théng. Ong Quéc hién la thanh vién té chuyén gia Héi dong Kiém

tra nha nuéc vé céng tdc nghiém thu céng trinh xdy dung; tham gia
cdc héi déng tu védn vé dudng sdt dé thij va cao téc ndi dé cia Ha Néi,

TP.HCM va Binh Duong; déng vai tro chu chét & rdt nhiéu té chirc
chuyén mén khdc; la ity vién H6i @éng Khoa hoc Tap chi Xdy dung.

TS Phan Hiru Duy Quéc da tirng ndm cdc vi tri qudn ly, quan tri cdc
doanh nghiép uy tin trong nuéc nhu: Phé Téng gidm déc Coéng ty

CP Xdy dung Coteccons, Chii tich HDQT Céng ty CP Ky thudt va xdy
dung Searefico E&C. Méi ddy éng duoc bé nhiém lam Chud tich HDQT

tao trong va ngoai nudc, c6 chinh sach thu huat, khuyén
khich cac chuyén gia, cac ky su giau kinh nghiém & nuéc
ngoai trg vé Viét Nam tham gia vao cac du an dau tu cé
trong diém cho cac co quan nghién ctu, dé dan dan “néi
dia hoa” nguén nhan luc, cling nhu tién dan dén su tu cha
vé cdng nghé.

Bén canh d6, cadc doanh nghiép nganh Xay dung, Giao
théng cling can chi déng hon nira trong viéc dao tao
nguén nhan luc, hgp tac vai cac ddi tac nudc ngoai co kinh
nghiém va sdn sang dén nhan tha thach rat I6n khi tham
gia cac du an dudng sat dé thi.

€ Trong thaoi gian téi, su ky vong vé mét nguén luc
méi theo mé hinh TOD cho duédng sdt dé thi la rdt Ion.
Ong c6 thé gidi thich vé mé hinh nay va nén ky vong &
md'cdé nao?

- TOD (Transit Oriented Development) la mé hinh phat
trién dé thi ldy giao théng cdng cong lam trung tam. Mo
hinh nay dugc ap dung & rat nhiéu nuéc phat trién nhu:
Nhat, My, Phap... thudng dugc gan lién vai viéc phat trién
hé théng dudng sat, viéc phat trién cac d6 thi nén, thuan
lgi cho viéc di bd va sy tién nghi quanh khu vuc nha ga.
Trong m6 hinh nay, mét s6 nha ga sé dugc lua chon dua

ctia Téng céng ty Xdy dung sé 1 (CC1).

trén cac tiéu chi nhu: su thuan Igi két néi véi cac phuang
tién giao théng khac, quy dat tréng hodc co tiém nang phat
trién thém ma it tdc ddng tGi dé thi hién hiru... dé phat trién
thanh mot d6 thi mai véi su tham gia clia cac nha dau tu.

Trong dé an dudng sat d6 thi cia Ha Néi va TP.HCM
déu c6 dé xudt xem TOD la mét phan khong thé tach rai
clia dudng sat do thi. Theo dé, nguon tai chinh thu dugc
tur viéc phat trién quy dat quanh nha ga theo mé hinh TOD
sé dugc st dung cho viéc xay dung dudng sat dé thi, bén
canh cac nguon khac nhu ngan sach trung uong, ngan
sach dia phuong, phat hanh trai phi€u va cac loai vén vay
khéc. Tuy nhién, cac can ct phéap ly cho mé hinh TOD van
dang dugc xay dung va TOD can vén maéi luc ban dau trudc
khi thu hat duge nha dau tu va c6 duge nguén thu thuc su
tir dat dai. Ngoai ra, that sai lam khi nghi rang moi nha ga
déu c6 thé ap dung mé hinh TOD. Do dé, bén canh hanh
lang phap ly, can phai xay dung cac tiéu chi ré rang cho
viéc lua chon dia diém, vi TOD khéng chi mang lai nguén
thu tr dat dai, ma con 1a mét mé hinh phat trién d6 thj lay
giao thong cdng céng lam trung tam, dung nhu tén goi
clia né.

9 Tran trong cam on éng!
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GOC NHIN TU

Chuyén san pham Viét Nam
“cam cg” trén dat My

NGUYEN HOANG LINH

rong bai viét ddng ngay 05/02/2025, VTV News dan

Ioi 6ng Rod Applegate - Chi tich Cong ty Tower

Engineering (My) - da ké lai cau chuyén ma 6ng rat

an tugng, dé 1a dé cung cdp gach cho du an Toa nha
Quéc hoi My, cong ty nay da tim ki€ém nhiéu nha cung cap
khac nhau trén toan thé gidi. Cudi ciing, san pham gach ép
It chia Viglacera da dugc lua chon...

Chgt nhd dén cau chuyén ty phi Pham Nhat Vugng quyét
tam thuc hién khao khat dugc ap 0 tir lau la ty tay “cam co" tai
céc thi trudng hang dau va xay dung mét thuong hiéu dang
cap quéc t€, mai thay rang, y chi clia cac doanh nhan Viét dang
kham phuc nhu thé nao!

KHONG NEN “DANH NHAU” VGI CONG TY MY!

Theo tudng thuat clia bao chi, tai bui néi chuyén gidra Cha
tich Vingroup va can b6 quan ly clia Viettel vao nam 2016, 6ng
Pham Nhat Vugng tiing dé cap dén cach tap doan nay dinh
huéng dau tu & nudc ngoai.

Khi dugc hdi liéu c6 ké hoach dau tu phat trién hé théng
khach san Vinpearl ra nuéc ngoai hay khéng, 6ng Vugng chia
sé: "Chung téi cling that lung budc bung, bé 6ng méi nai mot
cai vai tram triéu (USD) va sau dé vé lau dai sé xay dung dugc
hé théng khach san véi thuong hiéu khéng phai néi dia niia,
ma la thuong hiéu quéc té, dang cap". Ong ciing khéng dinh,
cac thj trudng nhu My, Uc, Canada, Singapore, cac nudc chau
Au 1a nhitng noi ma Vingroup quyét liét tim kiém co hoi.

Ong Lé Dang Diing, thai diém d6 1a Phé Téng giam déc Tap
doan Viettel, da dua cho 6ng Vugng mét 16i khuyén: "Néu anh
€6 chién lugc di dau tu nudc ngoai, téi khuyén anh diing lam
& My, chau Au véi". Ong Diing cho rang, Vingroup nén dau tu
vao cac nudc dang phat trién trudc: "Téi nghi nhiing nudc nhu
thé hién nay dang rat can dich vy, rat can khach san, hon la My.
Anh bay gio sang danh nhau vé&i cong ty My luon thi khong dn
thua nhung chac chan lam & Myanmar, Lao, Campuchia hay
Nepal thi thanh cong trudc, roi sau dé hay tan cdng sang My”.

Tra I6i 6ng Diing, ng Pham Nhat Vugng néi: "Van dé di ra

y XI MANG CAM PHA
é CONG NGHE NHAT BAN
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nudc ngoai cta Vingroup khéng dinh huéng la lgi nhuan, ma
dinh hudng la cdm c&. Néu cdm vao Myanmar, Campuchia va
Lao thi khéng oai 1dm. Da thé, cdm han vao chd nao oai nhat
ma van kinh doanh dugc cho né kinh".

Khi truyén hinh va béo chi déu tudng thuat lai cau tra loi
nay clia ngudi co tai san ding dau Viét Nam khi d6 (véi khoi
tai san rong lén tai 1,76 ty USD, dugc xép thar 1.011 trong danh
sach nhling ngudi giau nhat thé gi¢i nam 2016), nhiéu ngudi
da thoang nghi rang, day chi la mét udc ma xa vai, khéng chi
vGi Vingroup ma con vai nhiéu doanh nghiép Viét Nam khac.
Thé nhung khéng phai...

CAU TRA LO15 NAM SAU CUA VINFAST...

Mot nam sau cudc phdng van lich st dy, ngay 02/9/2017, tai
khu kinh té€ Dinh Vi - Cat Hai (Hai Phong), UBND TP Hai Phong va
Tap doan Vingroup khdi cong Dy an TS hgp san xuat 6td VinFast
Vvéi cdng nghé tiéu chuan chau Au va My, chinh thuic khéi dong
Iinh vuc kinh doanh 6t 16i thit 7 clia tap doan nay. Nha may dugc
xdy dung trén dién tich hon 500 nghin m? trong téng s6 335 ha
clia toan t6 hgp vai cong suat thiét ké giai doan 1 la 250 nghin xe/
nam, giai doan 2 la 500 nghin xe/nam, téc d6 san xuat 38 xe/qid.

Ngay 14/6/2019, Tap doan Vingroup da khanh thanh nha
may san xuat 6 t6, chinh thiuc budc vao giai doan san xuat
hang loat. Vi 21 thang xay dung va hoan thién, Nha mdy 6 t6
VinFast da dat ky luc thé gigi vé tién do; dong thoi dua cong
nghiép 6 t6 Viét ti€n [én nac thang mai: Tu chd san xuat va lam
cha chubi gia tri toan cau dudi thuong hiéu Viét - VinFast.

Ngay 17/11/2021, tai san khau trién 1am Los Angeles Auto
Show, 6ng Michael Lohscheller - Giam déc diéu hanh VinFast
toan cau da vén man 2 mau 0 t6 chay dién VF e35, VF e36.
VinFast chinh thic ra mat nhu mot thuong hiéu toan cau trudc
su ching kién clia bao gidi quéc té.

Khi &y, bao chi qudc té dac biét danh gia cao sy xuat hién
cla VinFast & dau trudng qudc té. Bai khéng giéng moét s6 nha
san xuat mai ndi dem san pham di trién 1am chi dé tham do thi
trudng, nhiing chiéc xe cta VinFast da & trang thai hoan thién
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Viglacera ky hop dong xudt khau gach op lat sang thi truong My thang 01/2020.

va sdn sang ban giao ngay trong nam 2022, thai diém dugc
xem |3 "bung né" clia thi trudng xe dién.

Trang Business Insider cho rang VinFast la "ngudi thach
thuc" Tesla ngay trén dat My. Trang nay nhac ti 3 yéu to c6t 16i
lam nén thé manh cda VinFast: San phdm chét lugng, gia hgp
ly va dich vu khach hang. Trong khi d6, Mike Rutherford cta
Auto Express, sau khi chiing ki€n man ra mat ctia VinFast tai
Los Angeles Auto Show, nhan dinh Viét Nam c6 co hdi lot vao
top 4 trong nganh céng nghiép 6 té chau A...

Dén lac nay nhiéu ngudi lai nhé dén cau néi ctia 6ng Pham
Nhat Vuong cach day 5 nam rang: "Van dé di ra nudc ngoai clia
Vingroup khéng dinh huéng la Igi nhuan, ma dinh huéng la
cdm c0. Néu cdm vao Myanmar, Campuchia va Lao thi khéng
oai 13m. Pa thé, cdm hén vao chd nao oai nhat ma van kinh
doanh dugc cho né kinh".

Chac chan cuéc dau gilra “chang ti hon” VinFast va “ngudi
khéng 16" Tesla trén dat My sé héi hdp, hap dan va gay can
nhung cling tran day niém tu hao clia mét thuong hiéu Viét da
dam thuc hién udc vong cia minh “lam trai cho dang nén trai”...

... DEN SAN PHAM GACH OP LAT CUA VIGLACERA

Thuong hiéu gach 6p lat Viglacera tir nhi€éu nam nay luén
diing trong top dau ctia nganh VLXD Viét Nam, bén canh nhimng
thuang hiéu néi tiéng khac nhu Pong Tam, Hoan My, Taicera,
Thach Ban..., nhung dé c6 mét san pham lot dugc vao “mét xanh”
clia cac nha thau kho tinh ciia My thi day c6 I€ la lan dau tién.

Chang thé ma 6ng Rod Applegate - Chu tich Cong ty Tower
Engineering (My) - sau khi tim kiém nhiéu nha cung cép khac
nhau trén toan thé gi¢i dé tim ngudn vat liéu cho du 4n Toa
nha Quéc hdi My, nhan xét: "Tuy nhién, cho dén nay, chi co
doanh nghiép Viét Nam la dap (ng dugc cac yéu cau vé chat
lugng, mai trudng".

Han nhiéu ngudi da biét, Viglacera vén xuét than tir mot
DNNN c6 bé day lich str50 nam, tién than la Cong ty Gach ngoi
sanh sur xay dung dugc sdp nhap ti 18 nha may, xi nghiép san
xuat gach ngoi dat sét nung, lic dé cdong nghé con lac hau,
thiét bi chap va.

Sau nhiéu cudc thang tram va |6t xac, dén nay, Viglacera da
s& hitu nhiing sdn phdm c6 cong nghé tién tién trén thé gidi
dé phuc vu hang triéu khach hang trong nudc va qudc té.

C6 mét diém cling giéng nhu VinFast, stic manh san pham
VLXD clia Viglacera c6 mét diém tua viing chic 1a linh vuc bat
déng san. Bén nay, Viglacera dang s& hiru 15 KCN trong va
ngoai nudc véi dién tich hon 4.000 ha, Viglacera da thu hut
dau tu lén t&i 18 ty USD, trong do cac nha dau tu nudc ngoai
chiém ty trong 70%. Téng tai san ctia Téng cdng ty Viglacera
tai thoi diém cudi quy 11/2024 da dat 23.641 ty dong.

Cau chuyén 16 gach 6p lat dau tién cla Viglacera duoc
Iua chon dé thi cong thap gidi nhiét nudc cho hé théng diéu
hoa ctia Toa nha Qudc hoi My xay ra ti nam 2019. Dén thang
01/2020, Viglacera lai ky két thanh céng hgp déng xuat khau
gach 6p lat tri gia 3 triéu USD sang thi trudng My.

Tiép tuc y chi chinh phuc thi trudng trong nudc va quéc té,
thang 12/2021, Viglacera mua lai Nha may Bach Ma tai KCN My
Xuan (Ba Ria - Ving Tau), chinh thuc trg thanh doanh nghiép
VLXD I6n nhat Viét Nam va lot top 20 doanh nghiép san xuat
gach 6p lat 16n nhat thé gidi.

Dén nay, Viglacera da s& hiru 8 nha may san xuat trén toan
quéc vGi tng céng suat cac nha may dat 43 triéu m?/ nam,
la mét trong nhitng doanh nghiép dau tién tai chau A - Thai
Binh Duong dau tu day chuyén hién dai nhat thé gidi vao san
xuat tdm lén porcelain bang cong nghé Continua+ clia Sacmi
(Italia). Day chuyén dugc cap nhat cac cong nghé tao hinh
sdn pham va in &n trang tri ma&i nhat clia Sacmi dé tao ra cac
tdm porcelain khé 16n cao cap véi dudng van xuyén sudbt. ..

LOIKET

Tai Ho6i nghi “Thudng truc Chinh phd gdp g& doanh
nghiép” vé nhiém vy, gidi phap dé doanh nghiép tu nhan
tdng téc, but pha gép phan phat trién dat nudc nhanh,
bén viing trong ky nguyén mgi vao sang 10/02/2025, Thu
tuang Chinh pht Pham Minh Chinh mong muén “ngay cang
¢6 nhiéu doanh nghiép dan toc I6n tham gia chuéi gia tri,
chubi cung ting, chubi san xuat toan cau, gop phan nang cao
thuong hiéu quéc gia”.

Nhac lai 2 cau chuyén trén day cta Vingroup va Viglacera
vé 2 san pham khac biét ctia Viét Nam véi hy vong ¢6 thém bai
hoc, khai thém y chi va niém tu hao dan téc trong cong cudc
chinh phuc thi trudng quéc té trong tuong lai clia cac doanh
nghiép Viét Nam.
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Ung xu ctia két cau thép 6 nhiet d6 cao va
giai phap chéng chay cho két cau thep

Behavior of steel structures at high temperatures and fire protection solutions for steel

structures

> TRAN TRUNG HIEU
Khoa Xay dung, Trudng Dai hoc Kién tric Ha Noi

TGM TAT

Phang chay chira chay |a digu can thigt cho su an toan cia két céu
nai chung, va ket céu thep nai rieng. Két céu thép co nhuoc diém |3
kha nang chiu liva kém, tir cac nghién ciu cia nhigu tac gia cho théy
giai han chiu lira cia ket céu thep lan nhat ca thé |3 15 phat trong
diéu kien chay tieu chudn. Vi vay, két cau thép phai dugc thigt ke
xay dung sao cho duy tri duge da bén cén thigt khi xay ra hda hoan.
Bai bao trinh bay tdng quan vé ing xr cia ket céu thép & nhigt da
cao va gidi phap chaing chay cho ket cdu thép trong cac cang trinh
xay dung tai Viet Nam.

Tir khaa: (ng xir; ket céu thep; nhigt da cao; giai phap chiing chay...

ABSTRACT

Fire prevention is necessary for the safety of structures in general,
and steel structures in particular. Steel structures have the
disadvantage of week fire resistance. Studies by experts show that
the maximum fire resistance limit of steel structures can be [a
minutes under the standard of fire. Therefore, the steel structure
must be designed and constructed so that it maintains the
necessary durability in case of a fire. This article presents an
overview of the behavior of steel structures at high temperatures
and fire protection solutions for steel structures in construction
projects in Vietnam.

Key words: Berhavior; steel structures; high temperatures; fire
protection...

1.MG PAU

& Viét Nam hién nay, két cau thép ngoai viéc dugc st dung cho
cac cong trinh cdng nghiép nhu nha may, nha xuéng, hangar... thi
con dugc st dung trong cac cdng trinh dan dung nha nhiéu tang va
nha cao tang. Bén canh nhimng uu diém ma ching ta da biét nhu: c6
kha nang chiu luc I6n, trong lugng nhe, d6 tin cdy cao... thi két cau
thép cling c6 nhiing han ché nhu kha nang chiu nhiét.

Viét Nam rat coi trong van dé vé dam bao an toan chay déi véi
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nha va cong trinh, minh chiing diéu do la Bé Xay dung da ban hanh
QCVN 06:2010/BXD - Quy chudn qudc gia vé an toan chdy cho nha
va cong trinh. Trong 04 nam lién ti€p gan day, Quy chuén vé an toan
chay cho nha va céng trinh da lién tuc dugc soat xét, thay thé va ban
hanh sta d6i (QCVN 06:2020/BXD, QCVN 06:2021/BXD, QCVN
06:2022/BXD va Slra d6i 1:2023 QCVN 06/2023). Hién nay, viéc bién
soan cac tiéu chudn, tai liéu hudng dan van dang dugc trién khai.
Theo QCVN 06:2022/BXD, cac cau kién xay dung clia nha va cong
trinh phai ddm bao gidi han chiju lta dugc quy dinh tuong Ung theo
cac bac chiu Itia ctia nha va cong trinh (Bang 1).
Bang 1. Giéi han chiu Ira cia cdu kién (Bang 4 [4])

lira
cha nha,
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Hau hét cac vat liéu (thép, bé tdng) déu gidam cudng d6 va mo
dun dan héi 6 nhiét dé cao tai thai di€ém xay ra chay. DSi véi két
cau thép, khi cau kién ti€p xuc véi mét nguodn chéy, nhiét dé cua
vat liéu thép sé gia tang, dong thai cusng d6 va mé dun dan hoi
cla vat liéu thép sé gidm. Diéu nay dan dén bién dang va hu hong
c6 thé xay ra, tuy thudc vao tai trong tac dung va diéu kién lién
két. Nhiét do thép tang phu thudc vao muic dé nghiém trong chay,
dién tich bé mat thép ti€p xuc véi chay va gidi phap phong chay
chira chay dugc 4p dung.

Pé ting kha ning chiu Itia ca két cau thép, cac cau kién thudng
dugc chi dinh st dung thém cac giai phap bao vé.

2. UNG XU CUA KET CAU THEP G NHIET DO CAO

Nhu da dé cap & trén, hau hét cac vat liéu déu giam stic khang
khi chiu nhiét nhung thép c6 thé phuc héi stic khang khi nhiét do
tré vé trang thai ngudi. Khi bé mat tiét dién cau kién két cau thép
ti€p xdc v6i nguédn nhiét, vat liéu thép hap thu nang luong nhiét;
Sau mét thdi gian lam mat nhat dinh, cau kién két ciu thép c6 thé
trd lai trang thai 6n dinh hodc bi mat én dinh [5]. Trong qua trinh gia
nhiét nay va lam nguoi cac cau kién két cdu thép c6 thé sé:

¢ Pam bdo dé st dung binh thusng;

e Bi pha hoai do bién dang I6n;

e Dugc tai st dung bang cach dudi thang.

Néu két cdu thép khéng dugc bao vé cach nhiét thi ching c6
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xu hudng tng xt kém hon trong diéu kién chiu nhiét so vai két
cau bé téng cot thép hodc két cau go, bai vi cac bo phan trong cau
kién thép thudng mong hon va vat liéu thép c6 d6 dan nhiét cao
hon so vai hau hét cac vat liéu xay dung khéc. Két cau thép khi
khéng dugc bao vé c6 thé ton tai trong mot s6 dam chay néu mic
d6 nghiém trong thap va khi thép khéng bi qua néng. Qua cac thi
nghiém toan dién va mét s6 vu chay thuc té trong céc toa nha thép
I6n da chira réng, cac két cdu thép duoc thiét ké t6t c6 thé chéng
lai cdc dadm chay nghiém trong ma khéng bi sup d6, ngay ca khi
mét sé cac cau kién chiu luc chinh khéng dugc ap dung bién phap
bao vé chéng chay. Tuy nhién, do su gian n& nhiét clia cac cau kién
thép lai c6 thé 1a nguyén nhan gay ra hu héng & nhiing bo phan
khac trong toa nha.

Hinh 1. Minh hoa nha thép bi sup d6 do téc dong ciia chdy (nguon figure 6.1 [6])

Cac thanh phan vat liéu dé chay la nguyén nhan tao ra nhiét d6
trong két cau con dugc goi la tai trong chay [5]. Ngay nay trong thiét
ké coéng trinh, ty 1€ vat liéu chay la van dé can quan tam. Bat ky cau
kién két cdu nao cing déu dugc thiét ké dé chiu tai trong chay, néu
VUGt qua gidi han nao d6 no sé hu hdng hodc sup d6 do gidm stic
khang.

Phan hang chay dugc xac dinh theo muic d6 an toan chéay né cla
toa nha. Tai trong chay va phan hang chay c6 méi tuang quan vé
van dé thiét ké. Phan hang chay ty 1& thuan vdi téi trong chay va né
phu thudc vao dac tinh dé chay cla vat liéu va yéu t6 thong gio.
Hinh 2 duéi day, ching minh cho ta thay rang t6c dé gia tang nhiét
do déi vai két cdu thép khong dugc bdo vé cao hon so véi két cau
thép c6 st dung bién phap bao vé.
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Hinh 2. Tdc d0 gia tang nhiét do doi vai két cdu thép [5]

Su gian n& nhiét |a dac tinh biéu thi thai gian gia nhiét clia két
cdu. N6 la nguyén nhan chinh gay thém ap luc cho cac lién két va
tao ra d6 vong. Khi két cdu thép ngudi di, cé xu hudng quay tré lai
trang thai ban dau va thudng tao ra d6 vénh [6].

Khi ti€p xtic vdi nguén nhiét, cudng do cta két cdu thép thay déi
50 vdi cudng d6 & nhiét dé binh thudng, biéu dién su thay d6i dugc
thé hién trong Hinh 3.
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Hinh 3. Bién thién cuong do ctia két cdu thép theo nhiét do chay [6]

Theo Hinh 3, khi nhiét d6 tang thi cuéng dé cla vat liéu giam
(ngoai trir khi nhiét dé trong khoang tir 200 °C dén 350 °C, cudng
d6 tang trong khodng 10%). & nhiét d6 550 °C thi cudng d6 cta
vat liéu chi con mot nlra so véi cudng dé vat liéu khi & nhiét do
binh thudng ban dau.

M6 dun dan héi cia thép & nhiét dé théong thudng 1a 230x103
MPa. Khi nhiét dé tang thi gia tri mé dun dan hoi giam.

Cac yéu t6 anh hudng dén ting x clia két cau thép dudi tac
doéng ctia chay c6 thé ké dén bao gém:

(1) Tai trong: la mdt trong nhing yéu t6 chinh anh hudng
dén iing xr ca thép két cau. Khi gidm tai trong tac dung Ién két
cau, kha nang chiu chéy va chiu nhiét do tang Ién. Vi vay, luén
luén st dung két cdu véi tai trong thdp hon dé ting kha nang
chéng chay [9].

(2) M&i n6i: moi ndi cla cdt véi dam trong céac tda nha thép
thuding dugc thiét ké 1a cac lién két chiu c3t. Phan tir giang déng
vai tro truyén, chiu luc. Néu két cau bi bién dang do tac dong cua
chay, mé men sé dugc phan phdi sang lién két dé lam gidm mé
men & gifa nhip. Do d6, kha nang chiu tai trong va khang chay cta
dam dugc tang lén [9].

(3) Lién két: d6 vong va kha nang chiu nhiét ctia két cau thép
phu thuéc vao lién két (loai lién két). D6i véi cing mot nguén
nhiét, dam st dung lién két don gian c6 thé ton tai lau hon so vai
lien két ki€u ngam (khéng ché chuyén vi quay) [10].

(4) Tinh tuong hé: la tac dung gitla cac phan td khac nhau
trong toan b hé két cdu. Tuong tac tao ra su gan két 16n gilra cac
phan t thép va su pha hoai ctia mét cau kién khéng phai la van
dé 16n trong trudng hgp d6 vi cac bd phan tiép theo c6 thé tham
gia duy tri chju tai trong thong qua cac dudng truyén tai trong
thay thé [11].

(5) Phan vung: su gian nd nhiét trong cac bé phéan dugc lam
néng cé thé phét sinh sy mat 6n dinh, c6 thé lam d8i huéng tai
trong tac dung va lam suy yéu kha nang chiu luc cta cac ciu kién
[11]. Phan vung la cach khoanh vung dam chdy trong cac toa nha.

(6) Luc kéo: xay ra trong cac cau kién lién hgp clta toa nha
khung thép, khi phan tiét dién thép chiu tai trong, vét nut bat dau
xudt hién trong phan bé téng. N6 cai thién stic khang cla hé két
cdu, hinh thanh mét dudng tai trong thay thé va cling gidm thiéu
yéu cau vé phong chay chiia chay [10].

(7) Phan bé nhiét dé: cht yéu la thay déi nhiét 6 theo mat cit
ngang cla tiét dién hodc doc theo chiéu dai clia cau kién. Cau kién
c6 phan b6 nhiét dé khac nhau trong mat cat cé kha nang chéng
chiu t6t hon so véi cau kién c6 nhiét d6 phan b6 dong déu [11].

3. GIAI PHAP CHONG CHAY CHO KET CAU THEP

3.1 Khai quat chung

Diéu ca ban cla thiét ké dam bao an toan chay cho két cdu nha
va céng trinh 1a ddm bao du thoi gian dé thoat ngudi trudc khi cé
su c6 vé két cau. C6 hai phuang phap thiét k& dam béo an toan
chay cho két cau thép:
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- Phuong phap tha nhat, tiét dién la yéu t6 dugc xét dén &
nhiét d6 binh thudng, xem xét véi két cau can thiét dam bao
chéng chay dé dam bao tinh toan ven két cau. Bdng cach xem
xét yéu t6 tiét dién, c6 thé xac dinh dugc téc d6 hap thu nhiét
va xac dinh dugc hé s6 mat cat, ty 1é cta phan dién tich ti€p
xuc véi chay so vai dién tich mat cdt ngang cda cau kién. Cau
kién c6 gia tri He/A thap cé kha nang chéng chay cao va ciu
kién cé He/A cao hon ¢6 kha nang chéng chay thap hon. Hé s8
mat cat cho biét c6 can bién phap chéng chay hay khéng va
cling xac dinh dugc cac yéu cau vé cap dé phong chéy chiia
chay. Thi duy, cdu kién dugc coi la dat R8 theo QCVN
06:2022/BXD néu Am/V < 250 m™.

- Phuong phép thu hai, cac vat liéu co tinh chéng chay cao
dugc dua vao st dung. Khi d6, & nhiét dé cao thi ciing c6 thé
khong can bién phap bao vé. Phuong phép tha hai nay cha yéu
dugc ap dung d6i véi dam néu nhu kha nang chiu mé men vugt
qua mé men theo tinh toan, dam c6 kha nang chiu chay.

Bén canh viéc st dung hai phuong phap thiét k& trén, dé ting
cudng tinh chéng chdy cho két ciu thép c6 thé st dung céc gidi
phap hé théng phong chay chita chay chd dong hodc hodc giai
phap chéng chay dong.

3.2 St dung hé théng phong chay chiia chiy cha déng

Hé théng phong chay chira chay chi dong (PCCC) la hé théng
cht dong hoat dong khi c6 chay xay ra. La hé théng phat hién, bao
déng hodc hé théng phun nudc d€ gidam anh hudng clia dam chay.
Chuic nang cdia no la khéng ché dam chay nhé hoac la cac budc
kh&i dau dé kiém soat dam chay trudc khi luc lugng cliu héa tiép
can va hanh doéng. Viéc st dung hé théng nay c6 thé tao ra mét
khoan tiét kiém kinh t&€ I6n va an toan cho sinh mang. Nguyén
nhan chinh gay tl vong khi xay ra héa hoan la “khéi” va van dé
quan trong nhat vé hiéu qua chi phi la cda toa nha.

Hién nay, hé théng phong chay chita chay chi déng dugc thiét
ké phu hop véi hau hét véi moi céng trinh, ti toa chung cu, nha
hang, nha may, nha kho, quén Bar... Hé thong PCCC khéng chi la
hé théng an ninh c6 nhiém vu bao vé tai san va tinh mang khi co
su c6 hoa hoan xay ra ma con dugc thiét ké phu hop véi céng trinh
thi cong cda khach hang. Do vay, céac thiét bi phong chay chiia
chay phai dugc 13p dat cung vai nhau c6 chic nang riéng biét
trong hé théng PCCC dugc hoan thién va hoat déng hiéu qua hon.
Day clng la gia tri c6t 16i tao nén chat lugng cta hé théng PCCC
chuyén nghiép.

3.3 St dung gidi phap chéng chay thu déng

Vat liéu chéng chay dugc st dung dé bao vé cac két cau quan
trong (chdng han nhu két cdu thép va khe h) khéi tac dong cua
dam chay. Muc tiéu cta ap dung giai phap chéng chay thu dong
la duy tri an toan tinh mang con ngudi. Viéc nay thuc hién bang
cach duy tri tinh toan ven két cau trong mét thdi gian chay va han
ché sy lan truyén chdy va cac hiéu Ung cla chay (vi dy, nhiét va
khoi). Bdo vé tai san va tinh lién tuc clia cac hoat déng la muc tiéu
thu hai.

Vat liéu chéng chdy c6 thé 1a: phun mang mang chéng chay,
vat liéu cach nhiét dua trén thach cao va xi mang, bong khoang
chat va bang kéo chong chay, 16p phu chong chay hodc dung két
cau bé tdng... G Viét Nam hién nay dang st dung chti yéu 03 gidi
phéap dé la: boc thach cao chuyén dung chéng chay, phun viia
chéng chay va son chéng chay:

a) Giai phap boc thach cao chuyén dung

Tam thach cao ch6ng chay dugc boc xung quanh két cau thép
can bao vé bang mét hé clip va khung thép chuyén dung, khong
can phai khoan vit lam anh hudng dén cudng dé két cau thép. Bay
la cach dat hiéu qua va da dugc st dung nhiéu & Viét Nam.
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Hinh 4. Boc thach cao chuyén dung bao vé két cau thép

Tuy theo gidi han thai gian chéng chay cho cét thép R90, R120,
R150, chung ta sé 4p dung chiéu day ca tdm cu thé nhu:

+ Chéng chay 60 phut dén 90 phut, 120 phat dung duy nhat 1
hoac 2 16p tdm thach , khéng can I6p cach nhiét;

+ Chéng chay 150 phat c6 thé dung 2 I6p tdm thach cao day
15mm.

Phu luc F - QCVN 06/2020/BXD dua ra chi dan cu thé cho viéc ap
dung bién phap nay nén viéc ap dung va thi cong trong thuc té
tuong déi thuan loi.

Bang 2. Gidi han chiu lifa danh dinh ctia dam bang thép dugc
boc bao vé (khéi lugng dam trén 1 m dai khéng nhé hon 30 kg)
- Trich Bang F9[2]

TT Két chu va vt ligu bao vé Chidu day nho nhit, mm, cla l&p bao vé
dé dam bao gidéi han chju lira
R R R | Re0 | R60 | R30
240 | 180 | 120
(1) (2) (2 (4) (5) (8) (7 (@)
A | Lép bdo vé dang ddc™ (khéng trit)

1 Bé& tdng cdt lgu iy nhidn cd cip phdi khong it xi
manghon1:2:4

a) Bé tng khéng tham gia chiu lye, cb cdt thép™ 75 50 25 25 25 25
b) Bé 1&ng c6 tham gia chiu e eé el thép 75 75 50 50 50 50

2 | Phun bgc bang vermiculite — ximang vdi chigu - | 38 [ 32 19 12,5
day béng:

B | Lép bdo vé dang ring™

1 | Lati thép
a) Tral ximang — voi vai chidu day bang: as 25 19 125
b) Trét thach cao vé&i chidu day bang: 22 19 16 125
c¢) Trét thach cao — vermiculite hoac thach cao - | 32 - 12,5 | 125 | 125 | 125
perlite v&i chitu day bang:

2 | Tam Op hoan thién bang thach cao bude bang sgi
thép 1.6 mm v&i khodng ciach 100 mm

a) Tam Op hoan thign day 9,5 mm, trdt thach cao - - - - 12,6 12,5
veri chidgu day bang:

b) Tam &p hoan thign day 19 mm, trat thach cao = = 12,5 10 7 7
veri chidu day bang:

Uu diém cda giai phap

-Thi céng tuong déi dé dang véi cac cau kién co hinh dang goc
canh phéng;

-C6 thé st dung trén cac ciu kién khong can phai xi ly bé mat;

-La vat liéu khé nén khéng anh hudng dén cac cau kién khac khi
thi cong;

-Chatluong cta tam dugc dam béo vi dugc san xuat tai nha may;

-Kha nang chéng chay dam bao tiéu chuan yéu cau (Ién dén 03 gid);

-Sau khi boc, két cau dugc son ba binh thudng, d6 thdm my
céng trinh van ddm b3o. C6 thé st dung lam trang tri;

-Gia thanh thap hon so véi cac giai phéap khac.

Han ché caa giai phap

-Thai gian thi cong va lap dung lau;

-Khé ap dung vai hé két cau phc tap;

-Phat sinh khéi lugng cho két cau.

b) Giai phap phun viia chéng chay

Vira chdng chéy cho két cu thép dugc phun 1én bé mat thép dé
tao 16p boc theo yéu cau thiét k& xay dung, dé tang gidi han chiu
[ra cho két cau thép nhu: tudng, mai,... cung cap kha nang chéng
chay cho nhiéu tda nha, mai nha, dam thép, cot thép, hé théng 6ng
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thong gio... Vita chdng chay dung cho két cau thép la dang bot vita
siéu nhe, san xuat tirvat liéu chéng chay cach nhiét vo cg, hoan toan
khéng gay kich tng va an toan dé st dung. Bay la mét trong nhing
gidi phap h

iy

Hinh 5. Phun vifa chdng chdy bdo vé két cau thép

& Viet Nam, c6 mét s6 loai vita chéng chéy thuong dugc sir
dung: Bé téng xi bot Pumice, Thach cao Vermiculite, Vermiculite xi
madng, Bé tong xi bot Pumice...

Phu luc F - QCVN 06/2020/BXD dua ra chi dan cu thé cho viéc ap
dung giai phap nay, viéc ap dung va thi céng trong thuc té tuong
déi thuan Igi. Thi duy, theo Bang F8 - Phu luc F [2], ddm bang thép
dugc boc bao vé (khéi lugng dam trén 1 m dai khéng nhé hon 30
kg) sé c6 gidi han chiju Itra danh dinh 1a R90 néu chiéu day |6p boc
Vermiculite xi mang la 32 mm.

Ngay 15/11/2021, BO Xay dung cing da c6 cong van sé
4727/BXD-KHCN hudng dan &p dung san phdm vira chéng chay

GLC phun boc bao vé két cau thép dat gidi han chiu Itra danh dinh.

Uu diém cua giai phap

-Ung dung dé dang vdi ca cac khung phtic tap;

-C6 thé str dung & bén ngoai trai;

-Khéng yéu cau su chudn bi vé bé mat;

-Gia ca thap hon so véi san chong chay.

Nhuoc diém cua giadi phap

-Thudng chi st dung & nhiing noi khéng nhin thay vi bé mat
khéng tham my;

-Cé anh huéng dén qua trinh thi céng do n6 & dang uét;

-Can phai c6 bién phap che chan trong qua trinh phun;

-Phat sinh khéi lugng cho két cau.

¢) Gidi phap son chéng chay

Theo giai phap nay, két cau thép dugc boc béi I16p son chéng
chay truong né (intumescent). Thdng thudng, son chéng chay sé cd
cac thanh phan chinh bao géom: Acrylic, vo trdu, Epoxy va cac phu
gia hoa chat khac.

S
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Hinh 6. Son chdng chay bao vé két cdu thép
Khi gap nhiét d6 cao, mang son sé phéng, nd. Su két hgp nay ¢é tac
dung lam cho qué trinh chdng chay dugc kéo dai hon, nham bao vé két
cdu thép & bén trong I6p son khéng bi bién dang va sup d6 két cau khi
nhiét dé 1én tGi 1000 °C, d0 dam bao vé thai gian cho xe ctu héa t6i dap

ICra. TU d6 c6 thé han ché nhing tén that khéng dang c6. Co ché hoat
dong chung clia son chéng chéy cho két cau thép:

-Khi xay ra hoa hoan, son chéng chay cho két cau thép sé xay ra
phan (ing va tao ra chat Acid Phosphoric & nhiét d6 150 °C;

-Nhiét d6 300°C, son chong chay sinh ra cac chat khi khong bat 10a,
va cac ldp phong rop co tac dung cach nhiét bao vé két cau thép;

-Khi nhiét @6 Ién 500 °C, son chéng chay tao thanh mét I6p
truang phéng, x6p bam trén bé mat két cau thép;

-Nhiét dé dat dén 1000 °C, son dugc gian nd ra dén muc t6i da,
git lai khi CO va ngan su tac dong cua ltra dén két cau thép.

Nudc ta hién nay cling c6 rat nhiéu nha san xudt son chéng chay.
Thai gian bao vé két cau thép tur60; 90 hodc 120 phut tuy thudc vao
d6 day mang son. Mot s6 dong son dugc mang di kiém dinh dét
mau tai |0 thi dat gidi han chiu It lén téi 150 phat, va son chéng
chdy 180 phut.

Uu diém cta phuong phap

-Dé dang cho viéc thi cédng vai ca két cau phuc tap;

-Gilr dugc hinh dang goc;

-Kha ndng bao vé cac chi tiét tét;

-Co ban khoéng phat sinh khéi lugng két cau.

Nhugc diém cta phuong phap

-Chi phi cao;

-Day cling la phuong phéap ban uét nén doi héi diéu kién thoi
tiét khi thi cong;

-Kha nang chéng chay phu thudc vao ky thuat;

-Can c¢6 thi nghiém kiém dinh.

4, KET LUAN

Bai bao nay da trinh bay téng quan vé (ing x{r clia két cdu thép
& nhiét dé cao va mot s6 giai chéng chay cho két cau thép.

D3i véi két cau thép, khi ti€p xdc véi nguén nhiét, nhiét d6 cta
thép sé gia tang dong thai cuong dé va mé dun dan hoi clia thép sé
giadm. Diéu nay dan dén bién dang va hu héng cé thé xay ra, tuy
thudc vao tai trong tac dung va diéu kién lién két. C6 rat nhiéu yéu
t6 anh hudng dén kha nang chéng chay cua két cau thép.

Pé& tang kha nang chiu nhiét, kha nang chéng chay, két cau thép
thuong dugc chi dinh s& dung thém cac giai phap bao vé. Ba c6 mot
s6 gidi phap bao vé phé bién dang dugc ap dung tai Viét Nam va
mang lai hiéu qua nhu da dugc néu ra trong muc 3 clia bai bao nay.
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Tac dong cua cac phuong phap cai tién,
quan ly quy trinh van hanh dén hieu suat cua
cac doanh nghiép san xuat vat lieu xay dung

The Impact of Improvement Methods and Operational Process Management on the
Performance of Building Material Manufacturing Enterprises
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TGM TAT

Trong béi canh nganh vat ligu xay dung @ nude ta ngay cang canh tranh
gay gat, surlién tuc cai tién va tai wu haa quy trinh van hanh da trd thanh
yeu o cit [6i dé ca the dam bao higu qua kinh doanh mat cach bén viing.
Céc cong ty dang phai ddi mat vai nhiéu thach thic nhu yéu cdu ngay
cang cao tir khach hang, chi phi san xuft tang |&n, cong thém nhing quy
dinh vé dam bao mai truréng ngay cang chit ché. Chinh vi vay, viec &p
dung cac phurong phap quén Iy tién tién va chién lroc ddi mai séng tao
ngay cang tri nén cAp thigt. Nhitng m hinh nhu Cai tign lien tuc (CI),
Six Sigma (83), San xudt tinh gon (LP) hay Quén Iy chét lrgng toan dign
(TAM) da duge chimg minh 13 ca the gidp néng cao higu qua hoat ding
va duy tri tiéu chuén chét lreng dn dinh.

(uan Iy quy trink van hanh (OPM) dang vai tra then chét trong viéc bign
nhitng phuong phap ddi mai nay thanh ket qua thyc t&. Khi tap trung
van cac yeu td nhur quan Iy chét lrgng (M), quan Iy tai nguyén (RM) va
quan Iy chét thai (WM), doanh nghiép ca thé tinh gon ba méay van hanh
va giam thiéu [ang phi. Tuy nhign, mdi lién he truc tigp gitta cac phuong
phap ddi mdi, quan Iy quy trinh va higu suét kinh doanh (BP) trong finh
vure sén xudt vat ligu xay dung van chura duge nghién ciu séu sic.
Nghién ctu nay ting hop mat sd Iy thuygt co ban tir mat sd nghién
citu @ nudc ngodi nhim gap phén gidp cho cac doanh nghiép sén
xudt vat lieu xay dung & Viet Nam co cach nhin, phrong phap phan
tich tir viec van dung cach ma nhirng ddi mai va chién legc quan ly
quy trinh van hanh ca thé tac dang dén ket qué kinh doanh. Diéu nay
khang chi gidp doanh nghigp céi thign hoat dang ma con gap phén
thic day su phat trién bén viing cda ca nganh vat ligu xay dung
trong tuong lai.

Tir khéa: Tac dang cia phiang phap cai tién; quan Iy quy trinh van
hanh; higu suét cia doanh nghigp vat ligu xay dung.
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ABSTRACT

As competition in Vietnam's construction materials industry
becomes increasingly intense, continuous improvement and
operational optimization have become essential for long-term
business sustainability. Companies are facing mounting challenges,
including higher customer expectations, rising production costs,
and stricter environmental regulations. In this context, adopting
advanced management practices and innovative strategies is no
longer optional-it is a necessity. Approaches such as Continuous
Improvement (CI), Six Sigma (S8), Lean Production (LP), and Total
(uality Management (TOM) have been proven to enhance
operational efficiency and maintain consistent quality standards.
A key factor in turning these strategies into tangible results is Operational
Process Management (OPM). By focusing on areas such as Luality
Management (M), Resource Management (RM), and Waste Management
(WM), businesses can streamline their processes and minimize
inefficiencies. However, the direct relationship between these
improvement methods, process management, and business performance
(BP) in the construction materials sector remains underexplored.

This study synthesizes key insights from international research to
provide Vietnamese construction material enterprises with a
clearer understanding of how innovation and process management
strategies impact business outcomes. By applying these
approaches effectively, companies can not only enhance their
operational performance but also contribute to the sustainable
development of the industry as a whale.

Keywords: |mpact of improvement methods; management of
operating processes; performance of construction materials
enterprises.
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1. KHAI NIEM VE PHUONG PHAP CAI TIEN VA QUAN LY QUY
TRINH VAN HANH TRONG DOANH NGHIEP

Céc phuang phap cai tién quy trinh van hanh la nhing cach tiép
can co6 hé théng nham t6i uu héa hoat déng clia doanh nghiép, gitip
nang cao hiéu sut, giam lang phi va duy tri chat lugng én dinh. Nhimng
phuang phap nay tap trung vao viéc tinh gon quy trinh, cai thién chat
lugng san pham va dap tng hiéu qué nhu cau ca khach hang. Mét s6
phuong phép co ban bao gém:

Phuong phap Cai tién lién tuc (Cl) hay con dugc biét dén la Kaizen
la mot phuong phap dugc ap dung rdng réi hién nay, phuong phéap nay
tap trung vao viéc tling budc nang cao hiéu qua van hanh theo thoi
gian. Cach ti€p can nay gitip doanh nghiép tao ra mét méi trudng linh
hoat, ludn sdn sang thich nghi véi nhing thay déi cla thi trudng
(Dahlgaard-Park, Reyes va Chen, 2018).

Phuong phép Six Sigma (SS) lai chu trong vao viéc gidm thiéu sai
st va bién dong trong quy trinh, dya trén nhiing phan tich di liéu
chinh xac. Phuang phép nay st dung mé hinh DMAIC (Xac dinh, o
ludng, Phan tich, Cai thién va Kiém soat) dé dadm bao moi hoat déng déu
dugc diéu chinh phi hgp véi muc tiéu kinh doanh (Antony, 2014).

Phuong phap San xuat tinh gon (LP) ciing la mét phuong phap
quan trong, hudng tdi viéc loai bo nhiing phan du thira trong quy trinh
ma van gilr dugc gia tri c6t 16i cho khach hang. Bay la cach tiép can gidp
nang cao hiéu sudt nhung khong lam anh hudng dén chat lugng san
pham (Womack va Jones, 2003).

Phuong phap Quan ly chit lugng toan dién (TQM) mang dén mot
g6c nhin toan dién hon khi nhan manh vao yéu t6 khach hang, sutham
gia clia nhan vién va viéc danh gia lién tuc dé cai thién chat lugng (Slack
va Brandon-Jones, 2019).

Trén thuc té, cac phuong phap nay thudng khong hoat dong riéng
1& ma dugc két hgp trong mét hé théng quan ly quy trinh van hanh
(OPM) t6ng thé. Vi du, viéc két hop triét ly loai bd lang phi ctia San xuat
tinh gon véi cach tiép can dua trén dii liéu clia Six Sigma cé thé giup t6i
uu héa quy trinh mét cach toan dién va hiéu qua hon (Antony, 2014).
Diéu nay dac biét quan trong vai nhitng nganh cong nghiép tiéu tén
nhiéu tai nguyén nhu san xuat vat liéu xay dung, noi hiéu suat van hanh
va tinh bén viing la yéu t6 then chét quyét dinh sy thanh cong.

DU mang lai nhiéu lgi ich, cac phuong phap cai tién quy trinh chi
thuc su phét huy hiéu qua khi doanh nghiép c6 su cam két manh mé tr
ban lanh dao, mét chién lugc trién khai pht hgp va kha nang thich tng
v6i nhing thach thiic cu thé ctia nganh (Dahlgaard-Park, Reyes va Chen,
2018). Néu dugc ap dung dung cach, ching khéng chi gitip nang cao
hiéu qua hoat déng ma con gop phan thuc day tang trudng bén viing
cho doanh nghiép.

2. NHU CAU AP DUNG QUAN LY QUY TRINH VAN HANH (OPM)
CUA CAC DOANH NGHIEP SAN XUAT VAT LIEU XAY DUNG VIET NAM

TaiViét Nam, quan ly quy trinh van hanh dang dugc quan tam nhiéu
hon trong bgi canh cac doanh nghiép phai canh tranh gay gat va hoi
nhap quéc té€. Nhiéu doanh nghiép da ap dung céc tiéu chudn quan ly
tién tién nhu 1ISO 9001 va dau tu vao chuyén dai sé, tu déng héa, san
xuat tinh gon nham nang cao hiéu qua. Tuy nhién, viéc van dung cac
mo hinh quan ly c6 hiéu qua van con c6 nhiéu khoang trong nham cai
thién hon nita chat lugng quan ly va hiéu qua san xuat kinh doanh.

Nganh san xuat vat liéu xay dung la mét trong nhiing linh vuc can
dén quan ly quy trinh van hanh nhat, béi dac thu ctia nganh la st dung
nhiéu tai nguyén va doi héi quan ly chat ché tir khau thu mua nguyén
liéu, san xuat dén phan phéi. Néu khdng cé hé thong quan ly quy trinh
bai ban, doanh nghiép rat dé gap phai tinh trang chi phi san xuét cao,
that thoat nguyén liéu va giao hang cham tré. Viéc 4p dung quan ly
quy trinh van hanh khong chi gitp cdc doanh nghiép vat liéu xay dung
giam chi phi, tang hiéu suat sdn xuat ma con tao nén tang viing chic

dé phét trién bén ving trong tuong lai. Trong béi canh thi trudng ngay
cang canh tranh, nhiing doanh nghiép biét cach quan ly quy trinh van
hanh hiéu qua sé c6 lgi thé 16n trong viéc m& réng quy mé va khang
dinh vi thé trén thi trudng trong nudc cling nhu qudc té.

Quan ly quy trinh van hanh (Operational Process Management -
OPM) la hé théng t8 chuc, gidm st va téi uu hda cac quy trinh noi bd
nham nang cao hiéu sudt, giam lang phi va ddm bao chat lugng san
pham. Pay la céng cu gitp doanh nghiép van hanh tron truy, thich tng
nhanh véi thi trudng va dat dugc muc tiéu kinh doanh. Quan ly quy
trinh van hanh déng vai trd quan trong trong viéc dam bao cac hoat
dong cta doanh nghiép van hanh tron tru, hiéu qua va phu hgp véi
chién lugc kinh doanh. Quan ly quy trinh van hanh bao gém viéc thiét
ké, thuc thi, giam sat va t6i uu hda cac quy trinh nham nang cao nang
suat va hiéu qua hoat déng.

3. SU GAN KET GIUA CAC PHUONG PHAP CAITIEN QUY TRINH
VA QUAN LY QUY TRINH VAN HANH

Nhiéu doanh nghiép hién nay ap dung cac phuong phap cai tién
quy trinh nhu San xuat tinh gon (Lean Manufacturing), Six Sigma, Quan
ly chat luong toan dién (TQM) va cai tién lién tuc (Cl) nham giam lang
phi, t6i uu hoa viéc st dung tai nguyén va nang cao chat luong san
pham. Dac biét, trong nganh san xuat vat liéu xay dung - linh vuc tiéu
tén nhiéu tai nguyén - viéc trién khai cac phuong phap nay gilp ting
kha nang canh tranh va nang cao hiéu suat van hanh. Cac phuong phap
cai tién quy trinh dugc thiét ké nham t6i uu héa hoat déng clia doanh
nghiép mét cach c6 hé théng. Nhiéu nghién ctu da chiing minh rang
viéc ap dung nhiing phuong phéap nay gilip nang cao hiéu suat san
xuat, gidm chi phi van hanh va cai thién chat lugng dich vu khach hang
(Womack & Jones, 2003).

San xuat tinh gon (Lean Manufacturing) gitp doanh nghiép loai
b6 lang phi, t6i uu hda quy trinh va nang cao gia tri sdn pham déi véi
khéch hang. Six Sigma tap trung vao viéc gidm thiéu sai sét va duy tri
su 6n dinh trong van hanh (Antony, 2014). Trong khi d6, quan ly chat
lugng toan dién (TQM) hudng dén viéc xay dung mét nén van hoa
chat lugng xuyén suét té chiic, con cdi tién lién tuc nhan manh vao céc
cai ti€n nhoé nhung lién tuc, gép phan nang cao hiéu sudt lam viéc va
chat lugng san pham.

4. ANH HUGNG CUA CAC PHUONG PHAP CAI TIEN TGOI VIEC
QUAN LY QUY TRINH VAN HANH (OPM)

4.1. Anh huéng ciia cac phuong phap cai tién quy trinh dén
quan ly chat lugng

Chét lugng san pham ludn 1a yéu t6 then chét trong quan ly quy
trinh van hanh, quyét dinh su canh tranh ctia doanh nghiép trén thi
trudng. Phuong phap San xuét tinh gon (LM) gitip kiém soét chat luong
bang cach &p dung cac nguyén tac nhu "jidoka" (ty dong hda co giam
sat) va "poka-yoke" (ca ché chdng sai so6t), giip phéat hién 16i ngay tir
nhiing giai doan dau ctia san xuat (Womack & Jones, 2003).

Phuong phap Six Sigma st dung cac cach thuc théng ké dé phan
tich va loai bd cac diém yéu trong quy trinh san xudt, giup dam bao chat
lugng san pham 6n dinh. Chdng han, mét nghién cdu trong nganh véat
liéu xay dung cho thay viéc iing dung Six Sigma gitp gidm dang ké ty
[é san pham 16i, d6ng thai kiém soat chat ché hon thanh phan nguyén
liéu dau vao (Kumar, 2020).

Phuang phap Quan ly chat lugng toan dién (TQM) cling dong vai
trd quan trong trong viéc nang cao chat lugng, khi khuyén khich su
tham gia clia nhan vién vao cac hoat déng cai tién lién tuc. Trong nganh
s&n xudt vat liéu xay dung, viéc tuan thu cac tiéu chudn an toan va chat
lugng la yéu cau bat budc, do dé, nhiing doanh nghiép ap dung thanh
c6ng TQM ¢6 thé cai thién dang ké d6 bén va tinh nang cda san pham
(Oakland, 2014).
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4.2. Vai tro ciia cac phuong phap cai tién quy trinh trong quan
ly tai nguyén

Mot trong nhiing thach thiic 16n ctia quén ly quy trinh van hanh la
lam sao t6i uu hoa viéc sirdung nguyén vat liéu, nhan luc va nang lugng.
San xuat tinh gon (LM) dua ra gidi phap béng céch trién khai san xuat
dung lac (JIT - Just-In-Time), gidp gidm lugng hang ton kho, han ché
1ang phi nguyén vat liéu va tiét kiém chi phi luu trr (Shah & Ward, 2007).
Diéu nay dac biét quan trong trong nganh vat liéu xay dung, noi viéc du
trit nguyén liéu qua muc cé thé dan dén hu héng va tén that tai chinh
I6n.

Phuong phap Six Sigma ciing gép phan t6i uu hoa quan ly tai
nguyén bang cach xac dinh va loai bd cac budc khong can thiét trong
quy trinh san xuat (Kumar, 2020). Mét vi du thuc t€ cho thady mét nha
mdy xi mang da (ing dung Six Sigma dé gidm bién déng trong quy trinh
san xuat, tir d6 cai thién hiéu suat st dung nang lugng va giam hao hut
nguyén vat liéu (Antony, 2014).

Phuong phap quan ly chat lugng toan dién (TQM) va phuong
phép caitién lién tuc (Kaizen) ho tro viéc quan ly tai nguyén theo hudng
bén viing han. Cac doanh nghiép ap dung TQM thudng xuyén té chiic
céac sang kién cai tién do nhan vién dé xuat, gitp tim ra nhiing cach thiic
tiét kiém nguyén vat liéu va t6i uu hoa quy trinh van hanh (Oakland,
2014). Trong khi d6, Kaizen tap trung vao nhiing thay d6i nhé nhung
lién tuc, gidp nang cao hiéu qua st dung tai nguyén mét cach én dinh
va lau dai (Imai, 1986).

4.3. Anh huéng clia cac phuong phap cai tién quy trinh trong
quan ly chat thai

Nganh san xuat vat liéu xay dung cé ty lé chat thai cao, do d06, viéc
ap dung cac phuong phap cai tién quy trinh gidp doanh nghiép giam
thiéu tac ddng moi trudng. Lean Manufacturing tap trung vao viéc loai
bd bay loai lang phi phé bién nhu san xuat du thira, chd dgi, van
chuyén khéng can thiét, gia cong qua mic, tén kho du thira, thao
tac khong hiéu qua va san pham 16i (Womack & Jones, 2003).

Six Sigma gitp gidm s6 luong san pham 16i, tir d6 gidm dang ké
lugng phé thai trong san xuat. Mot nghién cliu trong nganh vat liéu xay
dung cho thay viéc 4p dung Six Sigma gitip giam 30% ty lé san pham
bi 16i, giup doanh nghiép tiét kiem chi phi va gidm lugng chat thai ra
moi trudng (Kumar, 2020).

TQM va Kaizen ciing gép phéan dang ké vao viéc gidm thiéu chat
thai bang cach khuyén khich nhan vién tim kiém cac giai phap t6i uu
hoéa quy trinh. Mét cong ty san xudt gach da ap dung san xuat tinh gon
(LM) & kiém soat chat ché qua trinh stt dung nguyén vatliéu, gidp giam
25% lugng phé pham trong qua trinh san xudt ma van duy tri dugc
chét lugng san pham (Shah & Ward, 2007).

5. TAC DONG CUA QUAN LY QUY TRINH VAN HANH (OPM) TGI
HIEU SUAT DOANH NGHIEP

T6ng hop cac yéu té tac ddng ctia Quan ly quy trinh van hanh (OPM)
t6i hiéu suat doanh nghiép c6 thé theo mé hinh sau:

il .
\_ Juam b quy rink van kank
™, I

Hifm suid deank
wghisp (B

Nguén: Tdc gid téng hop va dé xudt
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5.1. Tam quan trong ctia quan ly quy trinh van hanh (OPM) té6i
hiéu suat doanh nghiép

Quan ly quy trinh vén hanh (Operational Process Management -
OPM) la mét yéu t6 c6t 16i trong cau tric clia doanh nghiép hién dai. N6
bao gbm céc hoat dong ti thiét ké, thuc thi, giam sat dén t6i uu hda quy
trinh, nham dam bao cac muc tiéu chién lugc duoc thuc hién mot cach
hiéu qua. Trong linh vuc san xudt, vai trd cia quan ly quy trinh van hanh
cang tr& nén quan trong hon khi cac quy trinh dugc t6i uu héa c6 thé
mang lai nhiing céi thién dang ké vé& nang sudt, giam chi phi va nang
cao chat lugng san pham.

Nhiéu nghién ctu da ching minh rang viéc cai thién cac khia canh
khac nhau ctia hé théng quan ly quy trinh van hanh, bao gém quan ly
chat lugng, quan ly tai nguyén va quan ly chat thai, c6 thé tac dong tich
cuc dén hiéu sudt hoat dong ctia doanh nghiép.

Quan li quy trinh van hanh dong vai trd nén tang trong viéc nang
cao hiéu qué hoat déng clia t6 chtic, gidp ddm bao réng moi quy trinh
déu phu hgp véi chién lugc kinh doanh tng thé. Khi duoc trién khai
hiéu qua, quan Iy quy trinh van hanh c6 thé gitp doanh nghiép tich hgp
cac bo phan khac nhau, gidm thiéu su tach biét trong van hanh, tir dé
caithién su phoi hgp va tdng cudng hiéu qua lam viéc. Biéu nay dac biét
quan trong trong béi canh thi trudng canh tranh va khéng ngling bién
dong nhu hién nay.

Mot nghién cliu dang trén Tap chi Nghién ctiu Quan ly va Kinh
doanh chau Au cho thay cac quy trinh van hanh déng gép dén 37% su
thay d6i trong hiéu suat doanh nghiép (Akinleye & Fasogbon, 2019). Két
luan ctia nghién cdu nay nhan manh rang quan ly quy trinh van hanh
€6 anh hudng tich cuc va dang ké dén hiéu sudt doanh nghiép, do do
céc cong ty can dau tu nghiém tdc vao viéc xay dung va t6i uu héa hé
théng quan li quy trinh van hanh.

5.2. Tac dong cha cai tién quy trinh quan ly chat lugng téi hiéu
suat doanh nghiép

Quan ly chat lugng la mét phan quan trong clia quan ly quy trinh
van hanh, anh hudng truc ti€p dén su hai long ctia khach hang va hiéu
qua van hanh. Khi ap dung cac chién lugc quan ly chat lugng mét cach
bai ban, doanh nghiép cé thé ddm bao rdng san pham clia minh khéng
chidap ing ma con vuot qua mong dgi clia khéch hang, tir d6 nang cao
uy tin thuong hiéu va tdng cuong long trung thanh ctia khach hang.

Céc nghién cliu cho thdy rang Quan ly chat luong toan dién
(TQM) c6 tac dong tich cuc dén ca tinh bén viing vé mat méi trudng lan
Igi nhuan kinh té clia doanh nghiép (Al-Dhaafri et al., 2023). Khi chat
lugng dugc tich hgp vao tiing khau trong quy trinh san xuat, doanh
nghiép c6 thé gidam thiéu 16i, han ché cac cong doan suia chita khong
can thiét va t6i uu hda van hanh, tur dé gidp tiét kiém chi phi va cai thién
hiéu suit téng thé.

Trong nganh san xuat, viéc ap dung cac hé théng quan ly chat
lugng da chiing minh duoc hiéu qua trong viéc giam thiéu lang phi
nguyén vat liéu va nang lugng. Murugesh Siva (2023) da phan tich
cach cac hé théng nay hé trg quan ly chat thai cong nghiép va kim loai,
giup doanh nghiép khdng chi téi uu hdéa quy trinh ma con gép phan
vao viéc bao vé moi trudng.

5.3. Tac ddng chia cai tién quy trinh quan ly tai nguyén téi hiéu
suat doanh nghiép

Quan ly tai nguyén hiéu qua la mét yéu té quan trong trong quan
ly quy trinh van hanh, gitp doanh nghiép t6i uu héa viéc strdung nhan
luc, nguyén vat liéu va thiét bi, tr d6 nang cao nang suat va giam thiéu
chi phi van hanh. M6t nghién cliu dugc cong b trén tap chi
Sustainability da nhan manh vai trd clia cac phuong phéap quan ly tai
nguyén hiéu qua, bao gém t6i uu héa quy trinh san xuat, quan ly nhan
su, thiét ké san pham va lap k€ hoach san xuét trong viéc nang cao hiéu
suat bén viing clia doanh nghiép (Zhang et al., 2022). Két qua nghién
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ctu cho thdy rang cac thuc tién nay cé tac dong dang ké va tich cuc dén
thanh céng dai han ctia doanh nghiép.

Bén canh do, trong nganh san xuat, viéc quan ly tai nguyén tét con
giup doanh nghiép dap ung cac quy dinh cia phap luat, dam bao an
toan cho ngudi lao ddng va tranh nhiing khodn phat tai chinh khéng
mong muén (Church & Dwight Co., Inc,, 2021). Biéu nay khong chi gitip
doanh nghiép duy tri hoat déng &n dinh ma con nang cao hinh anh
thuong hiéu trén thi truong.

5.4. Tac déng ciia cai tién quy trinh quan ly chat thai téi hiéu
suat doanh nghiép

Quan ly chat thai la mot phan quan trong trong quan ly quy trinh
van hanh, gitip doanh nghiép gidm thiéu lugng rac thai phat sinh va téi
uu héa qua trinh xt ly chat thai. Khi dugc thuc hién t6t, quén ly chat thai
khong chi gitp tiét kiém chi phi ma con nang cao hiéu sudt van hanh va
gidm thiéu tac dong tiéu cuc dén moi trudng.

Mét nghién ctu vé cac doanh nghiép nho va viia (MSMEs) da chi ra
rang nhiing cong ty ap dung mé hinh san xuat tinh gon (Lean) va san xuat
xanh (Green Thinking) c6 thé nang cao hiéu suit méi trudng, t6i uu héa
san xuatva dat dugc hiéu qua kinh té bén viing (Martinez & Poveda, 2022).

Ngoai ra, mét nghién ctiu vé tac dong ctia Quan ly chat lugng toan
dién (TQM) d6i véi cac hoat dong bao vé moéi trudng da chiing minh
rang cac doanh nghiép ap dung TQM c6 kha nang nang cao hiéu suat
bén viing ctia minh (Al-Dhaafri va cong sy, 2023). Biéu nay cho thdy mai
quan hé chat ché gilta quan ly chat thai, quan ly chat lugng va hiéu suat
van hanh téng thé clia doanh nghiép.

6.TOl UU HOA QUAN LY QUY TRINH VAN HANH TRONG
NGANH SAN XUAT VAT LIEU XAY DUNG: TAC DONG PEN HIEU
SUAT DOANH NGHIEP

Nganh san xuat vat liéu xay dung la moét minh ching ré vé cach cac
cdi tién trong Quan ly quy trinh van hanh (OPM) ¢6 thé thic ddy dang
ké hiéu sudt kinh doanh. Do d&c thu clia nganh nay phu thudc vao cac
quy trinh tiéu t8n nhiéu tai nguyén va yéu cau kiém soat chat lugng
nghiém ngat, viéc t6i uu hoa quan ly quy trinh van hanh théng qua
nang cao quan ly chat lugng, cai thién hiéu suat st dung tai nguyén va
giam thiéu chat thai da mang lai nhiing lgi ich dang ké.

Mot nghién ctu clia Mallick va cong sur (2021) vé quan ly chat lugng
trong san xuat vat liéu xay dung da chi ra rdng viéc tich hgp cac nguyén
tac Quan ly chat lugng toan dién (TQM) gidip cai thién dang ké tinh déng
nhét clia san pham va dam bao tuan tha cac quy dinh an toan. Cu thé,
bang cach trién khai cac bién phap kiém soat chat luong tiéu chuan héa
va ap dung phuong phap Six Sigma, cac cOng ty san xuat vat liéu xay
dung da gidm ty lé san pham 16i xudng 30%, tU d6 nang cao niém tin
clia khach hang va dam bao tuan thi cac quy dinh phap ly. Nghién ctu
cling nhan manh rang cac doanh nghiép st dung phuong phap quan
ly chat lugng dua trén ditliéu, chdng han nhu gidm sét thong sé vat liéu
theo thdi gian thuc, da gidam thiéu dang ké s6 lugng san pham bi 16i va
thu hoi, tir d6 tang loi nhuan mét cach bén ving.

Mét nghién ctiu khéc cia Singh va cong su (2022) vé hiéu suat sur
dung tai nguyén trong san xuat xi mang da phan tich tac dong cua téi
uu héa quy trinh va tu déng hda déi vai hiéu sudt bén viing clia doanh
nghiép. Nghién ctiu phét hién rang cac cong ty san xuat xi mang ap
dung nguyén tic San xuét tinh gon (Lean Manufacturing), chdng han
nhu quan ly ton kho dung Itc (JIT) va béo tri dy doén, da giam téi 25%
muc tiéu thu nang lugng. Diéu nay khong chi gitip gidm chi phi san xuat
ma con nang cao hiéu sudt van hanh, gitp doanh nghiép canh tranh
hon trong b6i canh gia nguyén liéu thé bién dong. Ngoai ra, nghién ctu
cling nhan manh rang viéc st dung nguyén liéu thé thay thé, chdng han
nhu'tan dung céc san pham phu ti cdng nghiép, la mét chién lugc quan
trong gilp cai thién hiéu suat st dung tai nguyén déng thdi giam tac
déng tiéu cuc dé€n moi trudng.

Mot nghién ctiu cia Zhang va cong su (2023) da phan tich tac dong
cla San xuat tinh gon (Lean) va San xuat Xanh (Green Manufacturing)
d6i véi viéc gidm thi€u chat thai trong qua trinh san xudt gach va bé
téng. Két qua nghién ctiu cho thay cac cdng ty ap dung chién lugc giam
thiéu chat thai c6 hé théng, chdng han nhu tai ché nguyén liéu duthua
va trién khai hé théng san xuat tuan hoan khép kin, da gidm 35% lugng
chat thai vat liéu. Bén canh d6, cac doanh nghiép tich hgp hé théng thu
h6i nhiét thai vao hoat dong san xuat khong chi ndng cao hiéu suét
nang lugng ma con dam bao tuan thi cac quy dinh vé phat trién bén
viing, qua dé minh ching nhiing Igi ich tai chinh va méi trudng tU viéc
t6i uu hoa quan ly chat thai theo dinh hudng quan li quy trinh van hanh.

Nhimng nghién ctu trén da nhan manh rang cai tién chién lugc
trong quan ly chat lugng, hiéu suat st dung tai nguyén va quan ly chat
thai c6 tac dong truc ti€p dén hiéu sudt hoat ddng trong nganh san xuat
vat liéu xay dung. Bang cach ap dung cac phuong phép cai tién quy
tAinh ¢ cdu trdc, cac doanh nghiép khoéng chi dap ing cac tiéu chuan
nganh va yéu cau phép ly ma con tao ra lgi thé canh tranh nhg cat giam
chi phi, nang cao hiéu qua van hanh va hudng tai san xuat bén viing.

7. KETLUAN

Nghién ctu vé tac dong clia cac phuong phap cai tién va quan ly
quy trinh van hanh d6i véi hiéu suét ctia cac doanh nghiép san xuat vat
liéu xay dung khdng chi cung cap goc nhin sau sac vé hiéu qua clia tiing
phuang phap ma con gitp doanh nghiép lua chon va ap dung linh hoat
cac chién lugc phu hgp véi thuc tién quan ly ctia minh. Qua d6, doanh
nghiép ¢6 thé t&i uu hda quy trinh van hanh, nang cao hiéu suat hoat
dong va gia tang kha nang canh tranh trong nganh.
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TGM TAT

Tai Viet Nam, tang trudng xanh va phét trién bén viing duge Bang
v Nha nurare dic bigt quan tam trong thi gian qua. nganh Xay dung
la mot nganh ddc tho ca lien quan mat thit vai cac y&u td vé kinh
t& xanh. Tai Viet Nam, Nganh dang vai tro quan trong trong ting
trueng kinh té, doi hai cong tac quan Iy nha nudc hiu qué dé gén
ket phat trién ha tang. da thi, ndng than, sén xuat vat ligu xay dyng...
v cac nguyén tic cda nén kinh t& xanh. Trong thivi gian qua, céng
tac quan Iy nha nudc vé kinh t& xanh trong finh virc xay dyng da dat
duoc mat s ket qua, tuy nhién ciing con tan tai mat sd han ché bét
cap do chiu anh huéng cia nhiéu yéu td tac dang. Muc tigu cia bai
viet nham tdng hop céc yéu td tac dong dén hoat dang quan Iy nha
nudc ve phat trién kinh t& xanh ddi vai cac linh vurc coa nganh Xay
dyng va dé xudt ma hinh nghién ctu dé lam co si danh gia moc da
tac ding cia cac y8u td gidp cac co quan quén Iy nha nudc ve xay
dyng @ Trung wong va dia phueng ca cach nhin khach quan va giai
phéap nh&m nang cao higu qua quan |y nha nirde vé kinh t& xanh trong
thiri gian tai.

Tir khaa: (uan y nha nuac; kinh t& xanh; nganh Xay dung; phat trign
bén vitng.

ABSTRACTS

The Party and the State of Vietnam have recently given green growth and
sustainable development particular emphasis. The construction industry
is a special industry closely related to green economic factors. In order
to connect infrastructure development, urban and rural regions,
construction material manufacturing, etc. with the concepts of a green
economy, the Vietnamese government must effectively manage the
construction sector, which is crucial to the country's economic
progress. In recent times, state management of the green economy in
the construction sector has achieved some results, but there are still
some limitations and shortcomings due to the influence of many factors.
The objective of the article is to synthesize factors affecting state
management activities on green economic development in the fields of
the construction industry, propose a research model as a basis for
assessing the impact level of these factors to help state management
agencies on construction at the central and local levels have an objective
view and solutions to improve the effectiveness of state management on
green economy in the coming time.

Keywords: State management; green economy; construction
industry; sustainable development.

I. KHAI NIEM KINH TE XANH VA QUAN LY NHA NUGC VE
KINH TE XANH TRONG LINH VUC XAY DUNG

1.1. Khdi niém vé kinh té xanh

Khai niém kinh té xanh da thu hat sy ch y trén toan cau, dac
biét la sau cuéc khing hodng tai chinh nam 2008, nhu mét giai
phép thay thé cho cac mé hinh kinh té khong bén ving. Theo
Chuang trinh Méi trudng Lién hgp quéc (UNEP), mOt nén kinh té
xanh "thac ddy phuc Igi va cong bang cla con ngudi trong khi
giam thi€u rdi ro moi trudng va suy thodi hé sinh thai" [1]. Mé
hinh nay uu tién tang truéng carbon thap, hiéu qua st dung tai
nguyén va cong bang xa hoéi, ddm bao tién bo kinh té khéng lam
tén hai dén tinh toan ven cla méi trudng. Trong linh vuc xay
dung, kinh t€ xanh dong vai trd quan trong trong viéc giam suy
thoai méi trudng, téi uu hoa hiéu qua st dung tai nguyén va dam
bao lgi ich kinh t& xa hoi lau dai. Theo Uy ban lién Chinh ph vé
bién d6i khi hau (IPPC), t8ng lugng khi thai nha kinh trong linh
vuc xdy dung dat 12 GtCO,-eq vao nam 2022, chiém 21% lugng
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khi thai toan cau. Trong s6 nay, 57% la lugng khi thai CO, gian
ti€p tu viéc tao ra dién va nhiét ngoai cdng trudng, 24% la luong
khi thai CO, truc tiép phét sinh tai cong trudng va 18% la ti viéc
sdn xudt xi mang va thép dung d&€ xay dung va cai tao cac tda
nha [2]. Do d¢, viéc tich hgp hoat dong xanh vao cac dy an dau
tu, hoat dong xay dung va san xudt vat liéu |1a diéu can thiét dé
can bang tang trudng kinh té vai tinh bén viing ctia moéi trudng.

1.2 Qudn ly nha nu'éc vé kinh té xanh

Quan ly nha nudc doéng vai trd quan trong trong viéc léng
ghép cac nguyén tac kinh té€ xanh vao nganh Xay dung Viét Nam,
dam bdo tang trudng kinh t& phu hop véi cadc muc tiéu phat trién
bén ving. Cac chinh sach cht chét nhu Chién luge tang trudng
xanh quéc gia giai doan 2021-2030 (Quyét dinh s6 1658/QD-TTg,
2021) [3] va Ké hoach hanh déng quéc gia vé tang trudng xanh
giai doan 2021-2030 (Quyét dinh s6 882/Qb-TTg, 2022) [4] nham
muc dich tdng cudng quy hoach d6 thj bén viing, hiéu qua nang
lugng va vat liéu xay dung than thién véi moi trudng. Ngoai ra,
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Quyét dinh s6 1052/QD-BXD (2022) [5] néu rd trach nhiém cu thé
trong viéc thuc hién cac sang kién tang trudng xanh phu hgp voi
cam két Phat thai rong bang 0 cla Viét Nam vao néam 2050.

Dén cubi nam 2024, nganh Xay dung tang truéng 7,9%, vugt
muc tiéu cta Chinh pht, trong khi d6 thi héa dat 44,3% [6]. Tuy
nhién, linh vuc nay chiém nguén phat thai CO, I6n - 38% téng
luogng phat thai. Mac du cac quy dinh nhu B luat Xay dung Xanh
(QCVN 09:2017/BXD) va Nghi dinh s6 06/2022/ND-CP nham muc
dich gidm thiéu tac dong d&€n méi trudng, nhung viéc thuc hién
van chua déng déu dan dén viéc trién khai van chua nhat quén
gitta cac khu vuc. Cu thé nhu tai Ha Néi va TPHCM, viéc thuc thi
nghiém ngét cac quy chudn xay dung xanh chat ché hon, trong
khi nhitng han ché vé tai chinh va ky thuat can tré viéc ap dung
& DBSCL va Tay Nguyén [7]. Vat liéu xay dung xanh va cong nghé
tiét kiém nang lugng van dat hon 20-30% so véi cac giadi phap
thay thé théng thudng, lam nan long dau tu clia khu vuc tu nhan
[8]. Mac du Nghi dinh s6 37/2019/ND-CP [9] dua ra cac uu dai vé
thué cho cac doanh nghiép xanh, nhung tinh trang thuc thi kém
hiéu qua va thiéu nhan thic da dan dén ty 1é 4p dung thap.

2. CAC YEU TO TAC PONG DEN PHAT TRIEN KINH TE XANH
CUA NGANH XAY DUNG

2.1. Dac diém chia nganh Xay dung lién quan dén kinh té
xanh

Nganh Xay dung chju trdch nhiém cho khoang 40% lugng khi
thai carbon toan cau, trong dé chat thai xay dung va pha d&
chiém khodng 30% téng lugng chéat thai rdn trén toan thé gidi
[10]. Tai Viét Nam, ty |é tai ché chat thai xay dung udc tinh dudi
50%, chu yéu la do han ché& vé céng nghé va nhan thuc thap.
Trong nganh san xuat vat liéu xay dung - dac biét la xi mang va
gach, la tdc nhan chinh gay ra khi thai CO,, riéng nganh xi mang
chiém gan 8% lugng khi thai CO, toan cau va Viét Nam nam trong
s6 mudi qudc gia san xuat xi mang hang dau, san xuat hon 108
triéu tdn xi mang méi ndm [11]. Bén canh d6, Bo cao Trién vong
Néng lugng Viét Nam (2024), dau diesel van cung cap trén 70%
nang lugng van tai trong nganh Xay dung, trong khi viéc tich hop
xe dién hodc xe hybrid chi dudi mic 5% do han ché vé chi phiva
cd s ha tdng khéng day du. Ngoai ra, 28% téng lugng khi thai
CO, lién quan dén toa nha dén ti viéc tiéu thu nang lugng trong
giai doan van hanh, cht yéu tir hé théng sudi am, lam mat va
chiéu sang [12]

PE ing phd, Viet Nam da thuc diy cac sang kién xay dung
xanh, vGi hon 500 toa nha dugc ching nhan xanh bao phd 12
triéu mét vudng tinh dén quy 4 /2024. Tuy nhién, nhiing con sé
nay chi chiém moét phan nho trong téng s6 nganh Xay dung, vi
viéc ap dung cac tiéu chuan xanh van mang tinh tu nguyén cha
khoéng phai bat budc [13]. Cac dy an co s& ha tang doé thj bén
viing, chadng han nhu Ecopark tai Ha Noi, da ching minh tiém
nang clia cac khéng gian xanh tich hgp, hé théng nang lugng tai
tao va cdng nghé tai ché nudc, nhung viéc nhan ban chidng van
chi gigi han & cac du an phat trién thu nhap cao thay vi dugc ap
dung trén quy mo toan quéc.

2.2, Cac yéu té tac dong dén quan ly nha nuéc vé kinh té
xanh trong linh vuc xay dung tai Viét Nam

2.2.1. Dé xuat mé hinh céc yéu t8 tic déng dén quan ly
nha nudc vé kinh té xanh trong nganh Xay dung tai Viét Nam

Dua trén Ly thuyét thé ché& [14] gidi thich cach thic cac khudn
khé phép ly, co ché tai chinh va ndng luc cdng nghé dinh hinh
hiéu qua quan ly nha nudc. Ly thuyét khuéch tan d6i mai [5] hd
trg thém cho nghién ctu nay bang cach minh hoa cach thic cac
uu dai tai chinh va tién bd cong nghé thac day viéc ap dung cac

hoat déng xdy dung xanh. Cac nghién ctu thuc nghiém trudc
day [16]; [17];[18];[19], da nhan manh vai tro cla viéc thyc thi
chinh sach, vu dai tai chinh va nhan thic cda cong chung trong
quan tri nganh Xay dung trong nén kinh té xanh.

Tac gia da trao déi, phdng van mot sé chuyén gia bao gém
cac chuyén gia nudc ngoai, cac can bé quan ly nha nudc va mot
s6 doanh nghiép trong nganh Xay dung cé lién quan dén kinh té
xanh cho thay:

Hiéu qua quan ly nha nudc trong viéc thic ddy nén kinh té
xanh trong linh vuc xay dung cutia Viét Nam dugc hinh thanh béi
5 yéu t6 bao gém: khudn khé chinh sach, nang luc thé ché, co
ché tai chinh, di mai cdng nghé va nhan thic & gido duc cua
c6ng chung. Cac yéu t6 nay anh hudng dén muc dé cac nguyén
tac kinh té& xanh dugc tich hop vao cac hoat dong xay dung va su
thanh céng cula cac chinh sach phat trién bén viing.

Trén co s& téng hgp cac ly thuyét va y kién chuyén gia, tac
gia dé xuat mé hinh nghién ctru vé cac yéu t6 tac dong dén quan
ly nha nudc vé kinh té xanh trong linh vuc xay dung nhu sau:

Bdng 1: Mé hinh cdc yéu t6 tdc dong téi quan ly nha nuéc vé
kinh té xanh

khung ¢hinh sach

Niing lifc the che

Kinh (e xanh (rong linh

Quan I nha meoe .
WAIC Y I\|.l|'|'='

Carche tai chinh

Bai mai cong nghé

Whan thike va guile
dye cing dong
Nguén: Tdc gia téng hop va dé xudt

2.2.2. Noi dung cac yéu té tac ddng téi quan ly nha nuéc
vé kinh té xanh trong linh vuc xay dung

a. Khung chinh sdch

Mot khudn khé chinh sach c6 cdu truc tét dam bédo quy
hoach dé thi bén viing, san xuat vat liéu va hiéu qua nang lugng.
Tuy nhién, hiéu qua cta né phu thudc vao viéc thuc hién nhat
quan & cap Trung ucng va dia phuong va nang luc thuc thi viéc
tuan thu. Viét Nam da dua ra cac bién phap quan ly quan trong
dé tao diéu kién thuan lgi cho qua trinh chuyén d6i sang xay
dung it carbon:

» Quyét dinh 167/2022/QD-TTg yéu cau cai thién hiéu qua
nang luong va dp dung vat liéu xanh cho hon 10.000 doanh
nghiép tu nhan, huéng dén muc tiéu gidm 5-7% muc s dung
nang lugng va tang 7% nang suat [20]

» LuatDién luc (2024) cho phép ky két Théa thuan mua dién
truc tiép (DPPA), cho phép céc du an xay dung quy mé I6n sur
dung nang lugng tai tao, ho trg muc tiéu Phat thai rong bang 0
cla Viét Nam vao nam 2050 [21]

> Quy chudn xay dung xanh (QCVN 09:2017/BXD) thuc thi
hiéu qua nhiét, tiét kiém nudc va kiém soat khi thai trong cac du
an cao tang mai [22]

Tuy nhién, khodng cach gitra y dinh chinh sach va viéc thuc
hién van con kha I6n. TPHCM dan dau vai 70 cong trinh xanh [23]
dugc ching nhan, nhung chi chiém 9% téng s6 cong trinh xay
dung mdi, cho thdy viéc 4p dung cham ngay ca & cac khu vuc
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phat trién. Ngugc lai, hon 60% cac du an méi & cac tinh khong
tuan tha QCVN 09:2017/BXD do ca ché thuc thi yéu kém va nang
luc gidm sat chua hoan thién.

Su chénh léch nay phan &anh nhiing diém yéu vé mat ciu tric
trong viéc thuc thi chinh sach, vi nhiéu chinh quyén tinh thiéu
thdm quyén va nguén luc can thiét dé thuc thi viéc tuan tha,
trong khi viéc thi€u cac co ché gidm sat chuin héa lam tram
trong thém su khong nhat quan vé mat quy dinh. Ngoai ra, su
tham gia cta khu vuc tu nhan vao xay dung xanh van con han
ché, vi cac rao can tai chinh va sy phuc tap vé mat hanh chinh
can trg dau tu.

b. Néng luc thé ché

Nang luc thé ché 1a yéu t8 chinh quyét dinh hiéu qua quan ly
nha nudc trong xdy dung xanh. Mdc du nganh Xay dung cla Viét
Nam cé quy mé 95,8 ty d6 la My va ngan sach 30 ty do6 la My cho
nam 2024, cac c quan quan ly van dang phai vat 16n dé thuc thi
cac chinh sach bén viing mét cach hiéu qua.

Mot bdo cdo nam 2024 cta Hoéi dong Cong trinh Xanh Viét
Nam (VGBC) cho thay chi c6 18% cac du an xay dung tuan tha
cac quy dinh xanh, cht yéu la do co ché giam sat yéu kém va viéc
thuc thi khéng nhat quan gitia cac tinh. Ngoai ra, d6i mdi trong
vat liéu xanh va xay dung tiét kiém nang lugng van con cham,
chua dén 10% céng ty phan bé ngan sach cho hoat déng R&D
[24] cdng nghé xanh, so v&i 25% & cac thi trudng phat trién.

Mét thach thic chinh trong viéc quan ly nha nudc vé kinh té
xanh 1a thiéu chuyén mén trong sé cac vién chiic quan ly [25],
ki€n thdc han ché vé kinh t& xanh va céc tiéu chuan xay dung
bén viing da dan dén su cham tré trong viéc phé duyét dy an va
thuc thi yéu kém trong nganh Xay dung. Khoang cach vé chuyén
mon nay dac biét anh huéng dén cac chinh quyén tinh, ngi nang
luc thuc thithap hon, can tré viéc 4p dung réng rai cac hoat déng
xay dung than thién véi moi trudng.

c. Co ché tai chinh ( Financial Mechanisms )

Bang cach cung cap vén, uu dai thué va cac khoan vay uu dai,
cac co ché tai chinh tac dong dén cac quyét dinh dau tu va viéc
ap dung cac hoat dong déi véi kinh t& xanh. Nhan ra diéu nay,
Chinh phu Viét Nam da dua ra mét s6 sang kién tai chinh xanh
dé hé trg quéa trinh chuyén déi sang xay dung it carbon. Ngan
hang Nha nudc Viét Nam (SBV) da tich hgp cac tiéu chi bén viing
vao khuén khé ngan hang clia minh, yéu cau cac ngan hang
thuong mai phan bé mét phan danh muc cho vay ctia minh cho
cac khoan dau tu xanh. Ngoai ra, Chuong trinh tin dung xanh Viét
Nam dugc trién khai vao nam 2023 da cung cép lai suat uu dai tu
5-7% moi ndm cho cac du an bén ving vé mat méi trudng [26].

Tuy nhién, cac doanh nghiép vira va nhé (SMEs) phai d6i mat
V@i cac yéu cau thé chdp nghiém ngat va cac sdn pham tai chinh
han ché pht hgp véi cadc du an xanh. Mét bao cao clia Ngan hang
Phét trién chau A (ADB) cho thay chi c6 15% doanh nghiép vira
va nho tai Viét Nam bao dam thanh cong nguon tai chinh xanh,
so v&i 40% & cac nén kinh té thu nhap cao [27]. Thi trudng vén
kém phét trién va tinh thanh khoan thdp cla trai phiéu xanh
cang can trd kha nang ti€p can nguén tai chinh. Hon nia, viéc
thi€u chudn héa trong cac quy dinh vé tai chinh xanh tao ra su
khéng chéc chan cho cac nha dau tu do céc ngan hang khac
nhau dp dung cac tiéu chi khac nhau d6i véi cac khoan vay xanh,
khién cac cong ty xay dung kho diéu hudng cac lya chon tai
chinh.

d. B6i méi cong nghé ( Technological Innovation )

B6 Xay dung cho rang viéc d6i mai cong nghé cho phép cac
cong trinh tiéu thu it nang lugng hon, st dung vat liéu than thién
vGi moi trudng va tich hgp cac hé théng tu dong hoa théng
minh, phl hgp véi cam két cla Viét Nam.

Bang 2: Nhing cdi tién céng nghé quan trong trong nganh Xdy dung tai Viét Nam

Céng nghé dai mai
C6ng nghé pha High-Performance
Solution (HPS) - vat liéu cach nhiét
Ung dung cho bé mat céng trinh.
Ap dung vat liéu bén viing, phat
thai thap:
-Tam sai Cellulose
- Bé tédng khi chung ap (AAC)
-Tam soi gob sinh hoc
Tam trang tri 3D Panel - |am tU soi
tre va ba mia (phé thai mia)

Hé théng tu dong héa DESIGO

tang 40% so v&i ndam 2020.

cho cac vat liéu thong thudng.

Anh huéng va lgi ich

- Giam nhiét do trong nha tlr 5-8°C, giam muc tiéu thu nang lugng tir 20-30%.

- Chéng thdm nudc, chéng ndm méc, chéng oxy hoa, kéo dai tudi tho cla vat liéu xay dung.

-Thay thé cac vat liéu phat théi cao truyén théng dé gidm tac dong dén maéi trudng.

-Vat liéu than thién véi méi trudng hién chiém 12% cong trinh xay dung mdi tai cac thanh pho 16n,

- St dung trong cac du an phét trién d6 thi nhu mét giai phap thay thé bén viing, cé thé tai ché

- Cho phép giam sat nang lugng theo thai gian thuc va diéu khién tir xa cac hoat déng clia tda nha.

- Cai thién tinh bén viing va t6i uu hda muc tiéu thu nang lugng trong céc tda nha thuong mai va

dan cu.

-Dén nam 2023, cac hé théng tu dong héa théng minh da giam muic tiéu thu nang luong téi 25%

so vdi cac toa nha thong thudng.
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Tuy nhién, chi phi ban dau cao, cac uu dai tai chinh han ché
va kha nang tiép can han ché véi céng nghé tién tién van la
nhing rao can Ién déi vai viéc ap dung réng rai, trong khi 35%
cac du an xay dung & cac nudc phat trién dau tu vao cong nghé
trong kinh té€ xanh, con s6 nay van duéi 15% & Viét Nam [28]

e. Nhén thirc va gido duc céng dong (Public Awareness and
Education)

Céc cudc thao luan vé nén kinh té€ tudn hoan ndm 2023 nhan
manh vao viéc gidm thiéu chat thai, tai st dung vat liéu va tai ché
chéat thai xay dung dé t6i uu héa tai nguyén va giam thiéu tac
dong dén méi trudng. Ngoai ra, sang kién Think Playgrounds do
Kién trac su Chu Kim Duc ding dau da bién vat liéu tai ché (gé,
6ng nhya va kim loai,... ) thanh cac khu vui chai céng cdng, gop
phan dé phat trién do thi bén viing. Ngoai ra, cac chuong trinh
gido duc tuong tac, cac khéa hoc dai hoc va cac du an céng déng
da dugc dua ra dé tang cudng su tham gia clia céng chlng vao
kinh té xanh trong nganh Xay dung. Tuy nhién, chi c6 28%
chuyén gia xay dung dugc dao tao chinh thic vé cac tiéu chuén
céng trinh dat tiéu chuén kinh té€ xanh, dan dén khoang cach vé
chuyén moén ky thuat va thuc hién du an, viéc cong ching bi han
ché ti€p can cac nguodn tai nguyén gido duc vé xay dung bén
viing da lam cham t&c do6 4p dung.

4, KET LUAN

M6 hinh danh gia dugc dé xuat cung cdp mét céach ti€p can
¢6 cau truc dé danh gia cac yéu té chinh anh huéng dén quan ly
nha nudc vé nén kinh té€ xanh trong xay dung. Bang cach phan
tich c6 hé théng cac khuén khé phap ly, co ché tai chinh, d6i mai
cdng nghé va nang luc thé ché mé hinh nay cho phép cac nha
hoach dinh chinh sach c6 dugc buc tranh ré rang hon vé béi canh
kinh té€ xanh trong nganh Xay dung. Su hiéu biét nay sé cho phép
cac co quan nha nudc xac dinh cac 16 héng chinh sach, tang
cudng cac chién lugc thuc thi va trién khai cac bién phap phat
trién bén viing hiéu qua hon. Budc tiép theo cla nghién cdu sé
xay dung cac bién nghién clu va cac chi bdo cu thé, xay dung
bang hoi khdo sat dé danh gia muc dé cac yéu t6 tadc dong dén
quan ly nha nudc vé kinh té€ xanh trong linh vuc xay dung lam co
sG dé xudat cac giai phap va khuyén nghi déi vdi viéc nang cao
hiéu quéa quan ly nha nudc vé kinh té xanh clia nganh Xay dung
trong thai gian téi.
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TOM TAT

Bien ddi khi hau (BDKH) cd tac dang sau séc va cu thé dén chat lugng xay
dung nha cao tang tai mién Tay Nam Ba. Nhitng nam gén day, nhigt da va
lrgng mua cia hdu hét khu vue Tay Nam Ba da tang cao, anh hudng dén
dd bén va tudi tho cia ket céu. dac biet nhiéu ket cdu trong cang trinh cao
tang da bi not vir va pha hiy hoan toan vi anh huéng cia BDKH. Do da, viec
nghién ciru sir dung sgi xor diva trong ché tao be tang nhdm nang cao chat
rgng xay dung nha & xa hai (NOXH), giam hién treng not vi ket céu trong
khu vuc Tay Nam Ba trong diéu kign BDKH la r&t can thigt. Be tong oot spi
xor diva [a vat ligu ca nhiéu wu diém sir dung trong céc két céu tudng chiu
e, khu vic san vudn va nhigu két cdu thich hop khéc... trong cang trinh
NOXH & khu vyc tinh Long An. Trong bai bao nay trinh bay mat sd ket qua
nghién ctru vé kha nang sir dung soi xo dira trong ché tao bé tong nhim
giam BBKH. Vat ligu sir dung trong nghién ciu gam: Sgi xo dira tai tinh Bén
Tre, Long An; bay ciia nha may nhigt dign Vinh Tan (Tra Vinh) va silica fume
SFA0 ket hop vai phu gia siéu déo gidm nueac. Tir két qué thuc nghigm thu
duge da cho théy tiém nang ché tao bé tdng cdt sgi xo dira tir ngudn vat
ligu sén ca tai dia phuong vai tinh cong tac tot, da sut tir 14,0 cm+20.5
cm va cuing da chiu nén dao dong tir 40.8 MPa--38.5 MPa. Ben canh da,
viri viec giam lrong ding xi méng trong bé tang dd mang lai nhiéu higu
qua tich cuc trong viec ching BBKH. Vai viec thay the mat phan 30% ham
lrgng xi mang bang tro bay nhigt dign d& gidp gidm mic tieu hao ndng
lirgng, gidm & nhigm mai truang do nganh céng nghigp san xudt xi mang
gay nén, dac biet khi lugng C0, vac tinh da giam tir 454 kg/m?® xuding can
324 kg/m® va da tai sir dung khoang 18kg tro bay trong méi khdi bé tang.
Diéu nay d& gap phan khong nha vao bao vé mai truang, giam BOKH va
thic ddy nén kinh té tuéin hoan bén viing va tang trugng “xanh” cia Chinh
phi Vit Nam.

Tir khéa: Spi xo diva; bé tang; tro bay; silica fume; bign ddi khi hau.
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ABSTRACT

Climate change has a profound and specific impact on the quality of high-rise building
construction in the Southwest region. In recent years, the temperature and rainfall in
most of the Southwest region have increased, affecting the durability and lifespan of
structures, especialy many structures in high-rise buildings have cracked and
completely destroyed due to the impact of climate change. Therefore, it is very
necessary to study the use of coconut fiber in concrete manufacturing to improve the
quality of social housing construction and reduce the phenomenon of structural
cracking in the Southwest region under climate change conditions. On the other hand,
concrete using randomly dispersed coconut fiber has created concrete products with
high tensile strength and good crack resistance. Therefore, coconut fiber reinforced
concreteis the preferred material for use in load-bearing wall structures, garden areas
and many other suitable structures.. in social housing projects in areas affected by
climate change in Long An province. This paper presents some research results on the
possibility of using coconut fiber in concrete production to reduce climate change.
Materials used in the study include: Coconut fiber in Ben Tre and Long An provinces; fly
ash from Vinh Tan thermal power plant (Tra Vinh) and silica fume SFI0 combined with
water-reducing superplasticizer. The experimental results have shown the potential for
producing coconut fiber reinforced concrete from locally available materials with good
warkability, slump from 14,3 cm to 20.5 cm and compressive strength ranging from 40.8
MPa to 59.0 MPa. In addtion, reducing the amount of cement used in concrete has
brought many positive effects in combating climate change. Replacing 30% of the
cement content with thermal power fly ash has helped reduce energy consumption and
environmental pollution caused by the cement industry, especially the estimated Cl,
volume has decreased from 454 kg/m® to 824 kg/m® and reused about 18 kg of fly ash
in each cubic meter of concrete. This contributes significantly to environmental
protection, reducing climate change impacts, and promoting a sustainable circular
economy and "green” growth in line with the Vietnamese government's objectives.
Keywaords: Coconut-Fiber; concrete; fly ash; silica fume; climate change.
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1. DAT VAN DPE

Khu vuc Tay Nam B6 gém 13 tinh thanh dang chiu anh huéng
rdt nang né do BDKH, dac biét la trong xay dung nha cao tang
[1]. Hién nay, cac dia phuong Tay Nam B0 néi chung, tinh Long
An noi riéng la vung chau thd dugc hinh thanh chu yéu tir Séng
Tién, Séng Hau va mét vai nhanh séng nho khac nhu Séng Vam
Co Bong, Vam Co Tay v.v... la vua trai cay, thay hai san cung cap
cho Viét Nam néi riéng, xuat khdu néi chung. Pic biét Can Tho
la thanh phé truc thudc Trung uong duy nhat cia ving va dang
¢6 nhu ciu nha cao tang cao nhat, véi nhiéu du an chung cu, van
phong va trung tam thuong mai.

BDKH la su bién d6i trang thai ctia khi hau so véi trung binh
hodc dao déng cla khi hdu duy tri trong mot khoang thaoi gian
dai. BDKH 1a su thay d6i cia hé théng khi hau gém khi quyén,
thuy quyén, sinh quyén, thach quyén trong hién tai va dugc
phong doén la c6 thé bién dong nhanh hon trong tuong lai [2,
3]. BDKH tao nén céc hién tugng bat lgi nhu: Sunong lén cha khi
quyén va trai dat néi chung; su dang cao muc nudc bién do bang
tan, dan tdi su ngadp Ung & cac vung dat thap, cac ddo nho trén
bién; su thay di cuding d6 hoat déng clia qua trinh hoan luu khi
quyén, chu trinh tudn hoan nudc trong tu nhién va céc chu trinh
sinh dia hoa khac [4]. BDKH va nudc bién dang (NBD) da, dang
dién ra trén pham vi toan cau (Hinh 1). Tan suat, cudng d6 xuat
hién thién tai ngay mét gia tang, bién déi tang yéu té nhiét do
cuc tri, tao nén cac maéi de doa dén chat lugng quan ly van hanh
khai thac va bao tri, gay suy gidm tudi tho, ddy nhanh téc d6 hu
hong, gia tang kinh phi sira chifa cong trinh cao tang [5, 6].

i

a). Chdy riing

LN, i
b). Han hdn kéo dai ¢). Su'gia tang cuong do gio
va lugng mua tr cdc con
bdo nhiét dai

Hinh 1. BDKH dang dnh huéng nghiém trong trén pham vi toan cau [6]

Khu vuc tinh Long An mét mat gidp véi TP.HCM va mot mat
gi&p vGi tinh Tra Vinh, Long An c6 t6c d6 phat trién céng nghiép
héa rat nhanh, lugng phé thai ran cong nghiép va 6 nhiém moi
trudng ngay cang nang né, nhiét do khéng khi cao nhat trong
thai ky co s& ti nam 1986 dén nam 2005 la 340C, thap nhat
21,50C, nhiét d6 khong khi cao nhat theo sé liéu do dac cé thé
dat muc 38,70C [6]. VGi su tang nhiét d6 hién nay da dnh hudng
I6n dén d6 bén, dac biét gay ra hién tugng nut vé két cau nha
cao tang trong khu vuc Tay Nam Bé (Hinh 2). Trudc day, dé gidm
bot hién tugng nat vé va pha hay két cau, nhiéu céng trinh da
st dung vat liéura, rom... d€ ting kha ndng chéng nut trong két
cau nha dan dung. Tuy nhién, trong viing Tay Nam B6, dac biét
la Bén Tre, Long An... c6 mot lugng 1én vo dura, xa dira sau khi
st dung. Nhiéu nghién cltu & Viét Nam va trén thé gidi cho thay
[7, 8], xa dUa chinh |4 vat liéu chéng nut hiéu qua cho vat liéu bé
téng st dung trong céng trinh nha cao tang hién nay.
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Hinh 2. Sunut v két cau bé tong trong nha cao tang do nhiét do tai khu vuc Tay Nam
B4 [9,10,11]

Vat liéu xay dung la phan vat chét tao nén cac céng trinh xay
dung. Vi vay, phat trién cac loai vat liéu da dang ding hudng sé giai
quyét dugc hai van dé quan trong nhat trong ng pho véi BDKH:
vlia gidm thiéu tac hai cla BDKH vura thich (ng véi BDKH trong diéu
kién méi [12]. Trong cdng nghé vat liéu méi cé6 mot s6 huéng phat
trién vat liéu thich tng BDKH: Huéng thi nhdt |a phat trién vat liéu
dé giam thiéu su phat thai cac chat anh hudng dén BDKH. Hudéng
thi hai 1a phat trién vat liéu si dung tiét kiém nang lugng va tai
nguyén thién nhién, s dung cac phé thai, vat liéu tai ché, st dung
vat liéu tai chd, vat liéu sdn cd. VGi qua trinh xdy dung nha & cao
tang, NOXH dang phat trién rat nhanh dé dap ting nhu cau cta xa
hoi tai khu vuc Tay Nam B9, viéc nghién ctiu phat trién cac loai bé
téng st dung sgi xa dita chéng nut l1a ¢6 tinh thai sy va can thiét.

Bai bdo dat van dé nham tan dung cac nguén chat thai ran nhu
xo difa, xi than clia cac nha may nhiét dién, cat & cac song Tién, séng
Hau va xi mang ham lugng thap dé ché tao bé tong va cac loai viia
trat tudng nham giam chi phi cho xay dung NOXH nhung van dam
bdo chat lugng cong trinh. Trong nghién ctiu nay, soi xa dita phan
tan dugc st dung dé chéng nut va ting cudng d6 chiu kéo clia két
cdu. TU két qua thuc nghiém thu dugc da cho thay tiém nang ché
tao bé téng tir nguén vat liéu sdn co tai dia phuong nham nang cao
chat lugng xay dung nha & xa héi khu vuc Tay Nam Bo trong diéu
kién BDKH.

2. VAT LIEU SU DUNG VA PHUONG PHAP XAC BINH CAP PHOI

2.1. Vat liéu sir dung dé ché tao bé téong

a) Chat két dinh gém co:

+). Xi mang Vicem Ha Tién PCB40 (XM) thda man cac yéu cau ky
thuat cla tiéu chudn TCVN 2682:2009 [13]. Thanh phan hda hoc va
tinh chat co ly ctia xi mang Vicem Ha Tién PCB40 dugc gidi thiéu
trong bang 1 va bang 2.

+). Tro bay (FA) nha mdy nhiét dién Vinh Tan (Binh Thuan)
théa man cac yéu cau ctia TCVN 10302:2014 [14] véi ty dién bé
mat riéng 1a 5610 cm?/g va khoi lugng riéng 1a 2,31 g/cm?. Day la
loai tro bay c6 ham Iugng oxit SiOz hoat tinh 1a 55,2%, téng ham
lugng SiO: + Al;Os + Fe20s3 = 85,0% va théa man yéu cau tro bay
loai F. Thanh phan héa cla tro bay nhiét dién Vinh Tan dugc gidi
thiéu trong bang 1.

+). Silica fume SF90 (SF) clia Vina Pacific véi kich thudc hat nano,
c6 chira 90,3% SiO: hoat tinh véi ty dién bé mét riéng 1a 10150 cm?/g
va khéi lugng riéng la 2,19 g/cm?®. Thanh phan héa cua silica fume
SF90 dugc gidi thiéu trong Bang 1.

Trong nghién ctiu nay, chat két dinh (CKD) dugc xac dinh bang
téng ham lugng cla xi mang, tro bay va silicafume SF90
(CKD=XM+FA+SF).
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Bang 1. Thanh phan héa hoc ctia xi mang Vicem Ha Tién PCB40, tro bay nhiét dién Vinh Tan va silica fume SF90

Loai vat liéu sir dung IThanh phan héa hoc (% theo khai luong) , Ty dién bé mat
o i SiO> AlOs  |[Fe20s [SOz K20  [Na2O [MgO |CaO  |P2Os Lugng mat khi nung|(cm?/g)
Xi mang Vicem Ha Tién PCB40 33,1 4,6 4,9 2,1 1,4 1,2 - 50,5 | 2,2 3680
[Tro bay nhiét dién Vinh Tan 55,2 20,3 9,5 4,2 1,7 0,9 1,2 1,4 1,5 4,1 5610
Silica fume SF90 90,3 2,5 4,5 - - 0,5 - 0,7 0 1,5 10150
Bang 2. Tinh chat co ly ciia xi mang Vicem Ha Tién PCB40
Khéi  lugng|Lugng soét trén|Thai gian dong két (phat) Cudng do nén trung binh (MPa) i i .
riéng (g/cm3)g sang?\l0,0Q Bat dau dong két  |Két thic déng két |3 ngay 7 ngay 28 ngay Do déotiéu chuan (%)
3,15 0,25 195 245 22,5 36,9 43,5 30,5

b) Soi xo duia: Sgi xo duia (XD) dugc gia cong dap nghién va cat nghién ctu nay, xo dira dugc st dung lam cét sgi phan tan trong
thai tir vé qua dua khu vuc Long An. Sgi xo dua sau khi gia cong co hén hgp bé téng dé chdéng nut va tiang tinh chit co hoc clia san

= - -
i . T

hoc dugc sdy kho, cat thanh doan cé chiéu dai tir 1,0+3,0 cm. Trong phdm. Quy trinh sdn xudt sgi xa difa dugc minh hoa trong hinh 3.

it o

/" Nghién vo dira thanh [N
. . Thu hoach qua dira va . R Phai va s5 Gia céng cat ngan thu dudc sgi
Céy difa va qua difa by ity Bing by \"‘-’“9 s¢l véi dutding kinh )’{ y X difa c6 dudng kinh 10-30 mm

0,1-0,5 mm

Hinh 3. So d6 cng nghé ché tao sgi xo dura tir vo dira
Cac tinh chat vat ly cta soi xa dira st dung trong nghién ctiu dugc dua ra trong bang 3.
Bang 3. Tinh chat vat ly clia sgi xo difa
Chiéu dai (mm) |Pudng kinh (mm) |Khoi lugng riéng clia sgi xa diia (g/cm?) [Cudng do kéo (MPa) |D6 truong nd trong nudc (% dudng kinh)

10+ 30 0,1+0,5 1,45 300+ 350 40+5,5
¢). Cét liéu st dung trong nghién ctru nay gém: vang tu nhién (CV) nguén géc séng Tién (Déng Thap). Day la loai hat
Cot liéu 16n 1a da dam (BD) tir da voi Cac-bon-nét cé Dmax = 20m nho chat lugng t6t va mé dun d6 16n My = 2,95.

cGia mo6 da Hoa An (Pong Nai) c6 dé nén dap trong xi lanh & diéu Cac loai c6t liéu st dung théa mén yéu cau cla tiéu chuan TCVN

kién bao hoa nudc la 7,2%. Cét liéu nhé sirdung trong bé tong la cat 7570:2006 [15] véi cac tinh chat vat ly dugc thé hién trong bang 4.
Bang 4. Tinh chat vat ly clia c6t liéu st dung

Cac tinh chat vat ly ctia c6t liéu st dung
Loai c6t liéu . ) Khéi lugng thé tich | Khéilugngriéng | Khéilugng thétich | ., . .
Kich thudc (mm) x5p (kg/m?) (kg/m?) dam chit (kg/m?) Do hut nudc (%)
DPé dam tu mé da voi Hoa An |5,0 +10,0va 10,0 + 20,0 |[1550 2750 1650 0,45
Cat vang song Tién 0,15+5,0 1650 2650 1700 0,80
e). Phu gia siéu déo Sikament® NN «SilkRoad» (PG) c6 gia tri khoi luong DE tinh toan so sanh gia thanh cla cac hén hgp bé téng, trong
riéng trung binh 1,12 g/cm?® & nhiét d6 25 + 5°C. Day la loai phu gia gidm nghién ctu nay da st dung cac don gid vat liéu theo thij trudng tai
nudc thé hé maéi co kha nang gidm nudc clia phu gia dat khoang 25%. dia phuong. bon gia cac loai nguyén vat liéu st dung trong nghién

f). Nudc sach (NS) dugc st dung d& lam nudc trén hén hgp bé tong clu dugc trinh bay trong bang 5.
va bao duéng mau thi nghiém, théa man yéu cau TCVN 4506:2012 [16].
Bang 5. Don gia cac loai vat liéu st dung trong ché tao san phdm bé téng

STT|Céc loai vat liéu st dung Ky hiéu |Don gié (kécd cdng véan chuyén va tién thué)
1 |Xi mdng Vicem Ha Tién PCB40 XM 1.200 d6ng/kg

2 |Tro bay nhiét dién Vinh Tan FA 500 déng/kg

3 |Silica fume SF90 Cong ty Vina Pacific SF 3.000 déng/kg

4 |Catvang séng Tién v 500.000 déng/m?

5 |bédddm (5+20)mm tirmd da Hoa An bD 500.000 déng/m3

6 |Xgiso dua phan tan XD 500 d6ng/kg

7 |Phugiasiéu déo Sikament® NN «Sika» PG 45.000 déng/lit

8 |Bétong tuoi mac M350, da 1x2 cm, d6 sut 10+2cm Cdng ty TNHH bé téng tui toan Mién Nam'|M350  [1.750.000 d6ng/m?

9 |Bétong tuoi mac M400, da 1x2 cm, d6 sut 10+2cm Cdng ty TNHH bé téng tuoi toan Mién Nam?|M400  |1.850.000 d6ng/m?

! https://betongmiennam.com.vn/bao-gia-be-tong-tuoi-tai-kcn-duc-hoa-long-an-1
2 https://betongmiennam.com.vn/bao-gia-be-tong-tuoi-tai-kcn-duc-hoa-long-an-1
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2.2. Thiét ké cdip phéi bé tong

Thanh phan cap phoi hén hop bé téng st dung tro bay va xo
dura dugc thuc hién theo trinh ty trong yéu cau clia Quyét dinh sé
778/1998/QD-BXD ngay 05/09/1998 vdi cac tinh chét yéu cau cla
hén hgp bé téng nhu sau:

v/ Tinh céng téac tét vai do sut cha hén hop bé téng trong cén
tiéu chuin dao déng 10+20 cm;

v/ Cudng dd nén trung binh & tudi 28 ngay tur 40+50 MPa d8i
vGi mau thi nghiém chiia 100% xi mang Vicem Ha Tién PCB40.

Ham lugng céc loai vat liéu dugc st dung trong nghién clu nay
nhu sau:

+ Ham lugng sgi xa dira dugc sir dung dao dong ti 0%; 1%; 1,5%;
2%; 2,5%; 3% theo khéi lugng clia téng ham luong chat két dinh.

Bang 6. Cac cap phdi clia bé tong st dung trong nghién clu

+ Ham lugng tro bay nhiét dién Vinh Tan dugc khao sat dao
dong tir 0%, 15%, 20%, 25% va 30% theo khéi lugng cla xi mang
Vicem Ha Tién PCB40.

+ Ham lugng silica fume SF90 Cong ty Vina Pacific dugc st dung
la 10% theo khéi lugng ctia xi mang Vicem Ha Tién PCB40.

+ Ty 1& nudc nhao tron trén t8ng ham lugng chat két dinh
(N/CKD) dugc khao sét trong nghién cliu nay la: N/CKD = 0,25;

+ Ham lugng phu gia siéu déo Sikament® NN dugc st dung la
1,5% t6ng ham lugng clia chat két dinh.

Thanh phan cap phéi bé téng dugc xac dinh theo Quyét dinh sé
778/1998/Qb-BXD ngay 05/09/1998 dua trén céac gia tri ty 1é vat liéu
st dung két hop vai viéc diéu chinh tir thuc nghiém phu hop véi
diéu kién thi nghiém tai Viét Nam, nghién ctu da thu dugc 06 cap
phdi bé téng thi nghiém nhu trong bang 6.

Ky hiéu mau thiW lé vat lieu (%) \Vat liéu s&r dung cho 1 m3 bé tong (kg/m?)

nghiém T XM FA SF XD DD cv PG NS
Concre-013 0%TB+0%XD 550 0 0 0 1057 605 8,3 138
Concre-02 10%TB+1,0%XD 458 46 46 5,50 1062 588 8,3 138
Concre-03 15%TB+1,5%XD 440 66 44 8,25 1050 575 8,3 138
Concre-04 20%TB+2,0%XD 423 85 42 11,00 1049 563 8,3 138
Concre-05 25%TB+2,5%XD 407 102 41 13,75 1043 578 8,3 138
Concre-06 30%TB+3,0%XD 393 118 39 16,50 1052 566 8,3 138

3.PHUONG PHAP NGHIEN CUU CAC TINH CHAT CUA BE TONG

-Tinh cdng tac ctia hén hgp bé tdng (HHBT) duoc xéac dinh bang
dd sut clia con tiéu chuan vai kich thudc 10x20x30 cm theo TCVN
3106:2022 [18] (Hinh 4).

Hinh 4. Xdc dinh dd sut cGa hon hop bé tong

- Gia tri cuong do khang nén cla bé téng dugc xac dinh trén
mau hinh lap phuong kich thudc 150x150x150 mm theo yéu cau
cUa tiéu chudn TCVN 3118:2022 [19] (Hinh 5).

Bang 6. Khéi lugng thé tich, do sut va do hut nudc clia bé tong thi nghiém

| S Y w + N E
Hinh 5. Mau bé tong hinh 1p phuong 150x150x150 mm

4. KET QUA NGHIEN CUU VA THAO LUAN

4.1. Tinh chdt cda bé téng & trang thdi déo

Sau qua trinh thi nghiém, cac két qua thuc nghiém da dugc xr
ly s6 liéu theo yéu cau ctia TCVN 6702:2020 [20]. Cac gid tri thuc
nghiém khéng hgp ly dugc lugc bo, sau do tinh gia tri trung binh
két qua cla ting mau thi nghiém. Gia tri trung binh cta khdi luong
thé tich va tinh cong tac clia cac cap phdi bé téng trong nghién ciiu
nay dugc thé hién trong bang 6.

DaGi vai bé tong & trang thai déo D0Gi vai bé tdng & trang thai cling ran

Ky hiéu mau thi nghiém|Khéi lfqu‘g thé tich cda hén|Po syt trong coén tiéu Kh(\’)’i lugng thé tich & tudi 28 6 hat nudc (%)
hop bé tong (kg/m3) chuan (cm) ngay (kg/m?3)

Concre-01 2358 20,5 2308 8,35

Concre-02 2351 20,0 2296 8,64

Concre-03 2329 19,5 2294 8,95

Concre-04 2319 18,0 2291 9,97

Concre-05 2331 16,5 2289 10,25

Concre-06 2330 14,5 2278 10,45

Tl gia tri thuc nghiém trong bang 6 cho thay cac tinh chat ctia hén
hop bé téng va cac tinh chat vat Iy co ban clia bé téng & tudi 28 ngay cd
chuia cac ham lugng xa dua va tro bay nhiét dién Vinh Tan khac nhau.

« PGi v6i hén hgp bé tdng mdi nhao tron: Khéi lugng thé
tich ngay tai khi nhao tron xong va gia tri d6 sut trong con tiéu

3 Mau bé téng déi chiing khong sir dung tro bay va sgi xo dua.

chudn lan lugt nam trong khodng 2319+2358 kg/m? va
14,5+20,5 mm.

- D8i véi bé tong ¢ dd tudi 28 ngay: Gia tri khéi lugng thé tich
trung binh va d6 hap thu nudc lan lugt nam trong khoang 2278 +
2308 kg/m? va 8,35 +10,45%.
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Bang cach tang ham lugng tro bay va sgi xo dua, gia tri do sut
va mat dé trung binh cia hén hgp viia tuci déu giam manh. Nhimng
diéu nay cha yéu la do kha nang chéng co ngot cla sgi xo dua va
dién tich bé mat cta tro bay (5610 cm?/g) cao han so véi xi mang
Portland (3680 cm?/g). Bong thdi, khi ham luong sgi xo dura tang 1én
da can trd dong chay ctia hdn hgp bé tong do dé lam gidm tinh céng
tac ctia hdn hgp bé tong. Nhiing két qua nay tuong tu nhu két qua
dugc trinh bay trong cac nghién ctu da céng bo [7, 8, 211.

Hon nia, gia tri thu dugc tir thuc nghiém trong bang 6 cho thay vdi
cac mau thi nghiém chuia tro bay nhiét dién nhiét dién Vinh Tan véi ham
luong tro bay bién déi tir 0%+30% va ham luong sgi xg dlia tang tu
0%-+3% da gay ra &nh hudng dang ké dén tinh cong tac clia HHBT. Ham
lugng hat min trong tro bay nhiét dién da lam tang lugng can nudc clia
hén hgp vat liéu va thanh phan sgi phan tan can lai d6 chay ciia dong hon
hop vat liéu. K&t qua la do sut cla HHBT da gidm tir 20,5 cm xudng chi con

14,5 cm. Anh hudng tuong hé gitia luong can nudc ctia hat siéu min trong
thanh phan tro bay, sgi xo dura va silicafume SF90 két hgp véi phu gia siéu
déo Sikament® NN dugc thé hién rd nét trong céc cap phdi thi nghiém
Concre-04, Concre-05 va Concre-06. Quan sat HHBT sau khi nhao tron da
thdy dugc dd déng nhat ctia HHBT tuoi rat tét, khdng c6 hién tuong phan
tang, khong xuat hién tach nudc tai mép ria ngoai ctia hon hop sau khi
tron va trong qua trinh lam thi nghiém kiém tra dé sut. Bén canh db, két
qua thuc nghiém thu dugc gia tri khéi luong thé tich clia mau bé téng &
tudi 28 ngay da giam tir 2308 kg/m? xudng chi con 2278 kg/m?.

4.2. Tinh chdt co hoc ctia bé téng & trang thdi ciing rdn

Céc két qua thi nghiém xac dinh gia tri cudng dé chiu nén, cuting do
kéo khi udn, gia trj mé dun dan héi tinh clia céc mau thi nghiém va gia thanh
tinh toan cho méi mét khéi bé tdng dugc trinh bay chi tiét trong bang 7.

Bang 7. Cac tinh chat co ly cila mau bé toéng va gia thanh tinh toan cho mbi mét khoi hén hgp bé téng

Ky hiéu mau|Gia tri cudng dé nén (Re) clia mau bé téng (MPa) G!a tr!x keoA kt“ uon (Rs) & Gia tri m6 dun dan GI? thanh tmb

, N clia mau bé tong (MPa) | R P toan cho 1m3 bé
thi nghiém i i i i i fs i héi tinh (MPa) téng (dng/m?)

3 ngay 7 ngay 14 ngay 28 ngay 28 ngay 28 ngay

Concre-01  |24,0 43,2 54,5 59,5 7,92 7,53 33626 1.828.872
Concre-02 |22,9 40,0 51,1 55,8 8,00 6,98 32332 1.759.953
Concre-03  |19,0 32,9 42,7 46,7 8,90 5,31 31384 1.687.167
Concre-04 (18,2 32,7 41,4 45,2 8,97 5,08 30436 1.617.503
Concre-05 (17,6 30,7 38,9 42,5 9,25 4,57 29 959 1.993.191
Concre-06 (16,5 29,5 373 40,8 9,40 4,34 29 058 1.920.931

a). Gid tri cudng dé nén, gid tri cudng dé chiu kéo khi uén va mé
dun dan héi tinh ciia méu bé téng & cdc tubi khdc nhau

Két qua thuc nghiém trong bang 7 da cho thdy, cudng do nén cla
cac mau bé téng thi nghiém & tudi 28 ngay dao dong tir 40,8 MPa dén
59,5 MPa. Khi ham lugng tro bay nhiét dién Vinh Tan thay thé lugng xi
mang cang nhiéu thi cudng d6 nén cla bé tong c6 xu hudng gidm
manh han. Diéu nay la ding theo quy luat chung clia san phdm bé tong
st dung phu gia khoang thay thé xi mang. Su suy giam cudng d6 nén
clia mau bé téng trong nghién ctiu nay dugc giai thich nhu sau: Thanh
phan tro bay nhiét dién Vinh Tan cé thanh phan hoat tinh thap, ham
lugng SiO: chi dat khodng 55,2%. Do dé, vat liéu nay vua c6 vai tro la
phu gia khoang viia c6 vai tro la chat dén min. Thanh phan silica fume
SF90 c6 chita 90,3% SiO: hoat tinh, c6 kha nang phan (ing véi san phdm
thay héa Ca(OH), clia xi mang dé tao ra cac khoang vat Hidro-Canxi-
Silicat (C-S-H) thir cap, b6 sung thanh phan gel ¢6 tinh chat két dinh va
lam gidm cau trac 16 rong gel clia cac mau bé tong [6, 71. Tuy nhién, khi
ham lugng phu gia khoang thay thé tir 20%+30% ham lugng xi mang
nén cac gel thit cdp C-S-H nay khéng thé bu dap dugc lugng khoang C-
S-H clia xi médng tao thanh khi phan ting thdly héa véi nudc. Bén canh
d6, ham luong soi xa dira khdng anh hudng nhiéu dén cudng d6 nén
clia mau & cac tudi khac nhau.

Tuy nhién, sgi xa diia phan tan lai 6 anh hudng I6n dén cudng do
kéo khi udn ctia bé tdng &tudi 28 ngay. Sixa dita phan tan chinh la thanh
phan khau vét nut, gitip cho mau bé téng mém déo va c6 kha nang chiu
kéo t6t hon. Biéu nay phan anh ré trong két qua thi nghiém thu dugc. Cu
thé 13, v6i cdc mau Concre-01 khdng chita sgi xa dira va Concre-02 chiia
1,0% sdi xo difa nén cudng d6 kéo khi udn khoang 7,92-8,00 MPa & tudi
28 ngay. Khi ham lugng sgi xa dira tang ti 1,5% Ién 3,0% thi cudng do kéo
khi udn ctia mau thi nghiém & tudi 28 ngay da ting ti 8,90 MPa Ién dén
9,40 MPa. Vdi hiéu Uing tang cudng dé chiu kéo khi uén nhung giam
cudng dé nén tuong Ung, do dé ti s6 cudng do nén trén cudng do chiu
kéo khi uén (R«/Rs) da gidm manh tir 7,53 xuéng con 4,34.

Bi€u do téc dd phat trién cudng do chiu nén clia cdc mau bé
téng ti tudi 3 ngay dén tudi 28 ngay dugc trinh bay trong hinh 6.
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Hinh 6. Biéu d6 t6c do phét trién cutng d6 chiu nén cia mau bé tong theo thdi gian
bdo dudng

Tu bi€u d6 trén hinh 6 cho thay, mau bé téng, chiia dén (0+30)%
ham lugng tro bay nhiét dién Vinh Tan, (0+3)% sgi xo dia va 10%
silica fume SF90 két hgp véi 1,5% phu gia siéu déo Sikament® NN cé
téc do phat trién cudng dd nhanh, cudng dé nén & cac tudi 3 ngay,
7 ngay va 14 ngay da dat duoc lan lugt bang 40%, 70% va 90%
cudng d6 nén & tudi 28 ngay. Pay cling 1a lgi thé cho qué trinh thi
céng cac cong trinh xay dung nha cao tang trong diéu kién BDKH
dang dién ra ngay cang phtc tap & khu vuc mién Tay Nam Bo vi hon
hap bé téng c6 dé déo cao, téc dé dong két va ran chac tuong déi
nhanh, kha nang chéng nut tét va qua trinh thi cong hén hop bé
téng dugc thuc hién dé dang. Gia tri mé dun dan héi tinh khodng
(29+34) GPa tuong tu nhu bé téng xi mang truyén théng.

b). Tinh kinh té va kha ndng chéng BDKH ctia bé téng st dung sgi
xo dua va tro bay nhiét dién

Théng thudng, bé tdng truyén thong va viia xay dung dugc ché tao
ttr bon thanh phan chinh la xi méng Portland, cét liéu I6n, cét liéu nho,
nudc va phu gia. Trong do, thanh phan xi mang Portland la tac nhan
hang dau phat thai khi CO.. Bay la nguyén nhan chinh gy ra hién tugng
BDKH hién nay trén toan cau. Theo théng ké tir cac nha may xi mang,
dé san xudt ra méi tdn xi mang Portland thi qué trinh nay da thai ra méi
trudng khoang 0,825 tan khi CO; [22] (Hinh 7).
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 Qué trinh phét thai khi CO; tir qué trinh san xudt xi mang Portland céc loai:

M®i tén clinker xi mang da thai ra 825 kg COz|

t ’ a‘

Xi méng Portland

Hinh 7. Sy phét thai khi CO, trong mi tan xi mang Portland [22]

Trong nghién ctu nay, ham lugng khi thai CO. dugc tinh udc
lugng bang 0,825 lan ham lugng xi mang Portland st dung va dugc
xac dinh chi tiét trong bang 8. Mat khac, ti bdo gia clia nguyén vat
liéu tai khu vuc tinh Long An vao thang 12/2024 da tinh dugc don
gia clia Tm? bé tdng va cling dugc trinh bay trong bang 8.

Bang 8. Tinh kinh té va kha nang chéng BDKH clia bé tong s
dung sgi xo dUa va tro bay nhiét dién

rﬁ' f‘\* -

Kyhieu | Ham | Kngiluongtro | UOmMhI hal COtongTm™ | ol tinh todn
o . o bé tong A
mauthi | lugngxi | bay da tai st Theo donvi cho1m3betong
nghiém |mang (kg)|  dung (kg) kg * | Theo donvi % (dong/m?)
Concre-01 550 0 454 100 1.555.551
Concre-02 458 46 378 83 1.605.179
Concre-03 1440 66 363 80 1.581.327
Concre-04 #423 85 349 77 1.562.021
Concre-05 {407 102 336 74 1.551.765
Concre-06 393 118 324 71 1.538.584

T don gia clia cac nguyén vat liéu thuc té tai thang 12/2024 tai dia
phuong cé thé thdy rang, méi khdi bé téng c6 don gia khoang 1,50 triéu
dong/m? dén 1,60 triéu déng/m?>. Khi so sanh vai don gia thuc té cho thay,
bé téng strdung cac thanh phan nguyén vat liéu trong nghién ctiu nay c6
gid thanh thap hon so vdi cac loai Bé tdng tuoi mac M350 va M400, da 1x2
cm va dé sut 10+2 cm ctia Cong ty TNHH bé tdng tuoi toan Mién Nam.
Mat khdc, lugng tro bay nhiét dién duoc tai st dung trong nghién ciu nay
dat dén 30% ham lugng ctia xi mang Vicem Ha Tién PCB40. Nh& viéc giam
lugng diing xi mang trong bé tong da mang lai nhiéu hiéu qua tich cuc
trong viéc chéng BDKH & khu vuc Tay Nam BO. Vi viéc thay thé mot phan
30% ham lugng xi méang bang tro bay nhiét dién da gitp gidm muic tiéu
hao nang lugng, gidm 6 nhiém méi trudng do nganh céng nghiép san
xudt xi mang gay nén, dac biét khéi lugng CO, udc tinh da gidm tir 454
kg/m? xuéng con 324 kg/m3. Ngoai viéc gidm khi thai COz, san pham bé
téng da tai st dung khoang 118kg tro bay trong méi khoi bé téng. Diéu
nay da gép phan khéng nhé vao bao vé méi trudng va thic ddy nén kinh
té tuan hoan bén viing va tang trudng “xanh” ctia Chinh phu Viét Nam.
Han nifa, viéc c6 thé sirdung soi xo diia 6 sén tai dia phuong két hgp véi
phé thai tro bay nhiét dién lam nguyén liéu san xuat bé tong da giam
dugc st dung tai nguyén thién nhién va cho phép gii quyét triét dé hon
phé thai cdng nghiép gay 6 nhiém moi trudng [23, 24].

5.KET LUAN

Trén cd s& cac két qua nghién cdu thuc nghiém, cé thé rit ra mot
56 két luan sau:

- Strdung cac loai vat liéu théng thudng san c6 & & dia phuong, co
thé ché tao dugc hén hgp bé téng cé tinh cong tac tét va cudng do
khang nén &tudi 28 ngay dao dong tir 40,8 MPa+59,5 MPa phu hgp dé
thi cong két cau tudng chiu luc, khu vuc san bai va nhiéu két cau thich
hop khac, nham nang cao chat lugng xay dung NGXH khu vuc Tay Nam
Bo trong diéu kién BDKH.

- HOn hgp bé téng co tinh céng tac rat tét, do sut tir 14,5 cm+20,5
cm. Diéu nay cho phép stirdung nhiéu phuang phap thi cong hon hgp
bé tong khac nhau khi st dung trong xay dung nha cao tang. Cac mau
bé tong chia ti 0%-+30% ham lugng tro bay nhiét dién Vinh Tan,

0%=-3,0% ham lugng sai xa difa va 10% silicafume két hap véi 1,5% phu
gia siéu déo Sikament® NN c6 téc d6 ran chac nhanh hon. Gia tri cudng
dod nén & cac tudi 3 ngdy, 7 ngay va 14 ngay da dat duoc 1an lugt bang
40%, 70% va 90% cudng dé nén & tudi 28 ngay.

- Sgi xa dura phan tan c6 anh hudng 16n dén cudng do kéo khi uén
clia bé tong & tudi 28 ngay. Soi xa difa phan tan chinh la thanh phan
khau vét nut, gitp cho mau bé tdng c6 kha nang chiu kéo t6t hon. Diéu
nay phan anh rd trong két qua thi nghiém thu dugc. Cudng dé kéo khi
udn & tudi 28 ngay dao déng khodng 7,92+9,40 MPa. Ty s6 cudng do
nén/cudng do kéo khi uén da giam manh tr 7,53 xuéng con 4,34.

- Nha viéc gidm lugng duing xi mang trong bé téng da mang lai
nhiéu hiéu qua tich cuc trong viéc chéng BDKH & khu vuc Tay Nam Bé.
Véi viéc thay thé mét phan 30% ham lugng xi mang bang tro bay nhiét
dién da giup gidm muc tiéu hao ndng lugng, gidm & nhiém mai trudng
do nganh céng nghiép san xuat xi mang gay nén, dac biét khéi lugng
CO; udc tinh da gidm tUr 454 kg/m3 xudng con 324 kg/m3. Ngoai viéc
gidm khi thai CO,, bé tong da tai si dung khodng 118kg tro bay trong
méi khéi bé tong. Di€u nay da gép phan khong nhé vao bao vé moi
trudng va thuc ddy nén kinh t€ tuan hoan bén ving va ting truéng
“xanh” ctia Chinh pht Viét Nam.
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Landslide susceptibility in Ta Xua commune, Bac Yen district, Son La province and possible

affects on construction works
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TOM TAT

Ban da nguy co trugt |ér dat khu vue xa Ta Xoa, huyén Bac Yén, tinh
Son La dd duge xay dung béng phuong phap hai quy logistic. Day
|a phuong phép thing ké don gian va di duge &p dung rong réi
trong viéc thanh lap ban dd nguy co trugt 1o dat. Trong bai bao,
séu yéu td thic ddy qua trinh trugt |o dat da duge ap dung trong
khu virc nghién ctu bao gdm: Da ddc, phan bd hé tang, lwgng mua
trung binh ndm, khoéng cach dén dirt géy, khoang cach dén dwang
giao thang, sir dung dat. Dang thavi, dir lidu dau vao ciing bao gom
o4 diém trugt duge xac dinh thang qua khéo sat thyc dia.

Tir khéa: Truot | dat; hdi quy logistic; xa Ta Xoa; ban dé nguy co
trugt | dét; quy hoach.

ABSTRACT

The landslide susceptibility map of Ta Xua commune. Bac Yen
district, Son La province was constructed using the logistic
regression method. This is a simple statistical method and has
been widely applied in the establishment of landslide susceptibility
maps. In this paper, six factors promoting the landslide process
were applied in the study area including: Slope, strata distribution,
average annual rainfall, distance to faults, distance to roads, and
land use. At the same time, the input data also included o4
landslide points identified through field surveys.

Keywords: Landslide; logistic regression; Ta Xua commune;
landslide susceptibility map; planning.
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1.DAT VAN PE

Thong thusng, viéc danh gia nguy ca trugt |6 dat cho mét khu
vuc sé dugc thé hién qua ban dé nguy ca trugt 1§ dat. Bdng cach
hi€u dugc nguyén nhan va cac yéu té dnh hudng dén trugt |5 dat,
viéc phat hién cac vung nhay cdm vdi trugt |6 dat la rat quan trong
déi véi viec quan ly dat dai hiéu qua, bao ton da dang sinh hoc,
phat trién bén viing va |ap ké hoach cac chién lugc gidm thiéu hiéu
qua [10]. Nguy ca trugt 1& dat 1a kha nang mét khu vuc cu thé bi
truct 1& dat [3,4]. N6 thudng dugc thé hién qua mot chi s6 s6 hoc,
dai dién cho xac suat khéng gian xay ra trugt |& dat. Ban dé nguy
o trugt 1§ dat thé hién cac khu vuc c6 kha nang xay ra truot 16 dat
dua trén cac diéu kién dia chat, dia hinh, va cac yéu t6 maéi trudng
khac [4]. Tuy nhién, ban d6 nay khong cung cap théng tin vé chu
ky 13p lai cta trugt 1& dat [2]. Muc dich chinh cla loai ban d6 nay la
mot budc quan trong trong viéc danh gia rai ro truot 1& dat, déng
thai ¢ thé dugc st dung cho quy hoach st dung dat va danh gia
tac dong mai truong [5].

Viét Nam noi chung va xa Ta Xua noi riéng, hang nam déu xay
ra rat nhiéu cac vu trugt 1& dat. Ngoai ra, xa Ta Xua dugc xem la khu
du lich néi tiéng c& nudc, hang nam dén lugng 16n khach du lich
trong va ngoai nudc dén tham quan, nghi dudng. Xa Ta Xua c6
dién tich 44,97 km” va dan s6 2.104 ngudi [16]. Khu vuc nay c6 muc
dd phan cat dia hinh 16n, dao déng tir 160 m dén hon 3000 m va cé
céac hoat déng kinh t&, xay dung s6i dong lam thic ddy qua trinh
truot 1& phat trién. Khéi trugt dién hinh nhit da xay ra tai day la
khoi trugt ngay phia trén khu nghi duéng Mando (khu vuc trung
tdm xa Ta Xua). Khéi trugt xdy ra vao ngay 10/8/2024, khoang
50.000 m® dat da tif trén nui sat xudng, vui lap hoan toan homestay
Mando, lam mot ngudi chét va hai ngudi khac bi thuong [17]. Theo
ghi nhan, khéi trugt nay da xuat hién tir nam 2022, va sau khi trugt
thi dén ngay 17/8/2024, ti€p tuc xuat hién cac vét nit mdi kéo dai
khodng 300 m, rong khodng 80 cm, tao thanh cung trugt mai [18].
Hinh 1 cho thay khéi trugt tai khu nghi duéng Mando do chinh
nhom tac gid ghi nhan trong ndm 2022 va 2024.
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anh chup nam 2024)

2. PHUONG PHAP NGHIEN CUU

S dung phuong phap héi quy logistic (LR) d€ xay dung ban d6
nguy co trugt I dat cho khu vuc xa Ta Xua. LR la mét phuong phap
mo hinh théng ké dugc sir dung rdng rai; trong do, xac suét cua
mot két qua cé tuong quan véi mot tap hop cac bién du bao tiém
nang (hodc cac bién dy bdo) [13]. LR xac dinh xem céc bién phu
thudc c6 méi quan hé dinh lugng véi mot hodc nhiéu bién doc lap
hay khéng; gia tri cta bién phu thudc dugc chuyén déi thanh gia
tri logarit ty |é xac sudt tuong Ung va duoc diéu chinh theo dudng
cong logistic [9]. M6 hinh LR dugc xac dinh b&i mét hodc nhiéu
bién doc lap va dugc do bang cac bién nhi phan nhu 1 hodc 0 (c6
hodc khéng cd) [6, 8]. D& lap ban d6 nguy co truct 16 dat, LR tap
trung vao viéc xac dinh mé hinh phu hop nhat (nhung hgp ly) dé
mo ta mai lién hé gita su c6 hodc khéng co trugt |6 dat (bién phu
thudc) va cac bién déc 1ap nhu goc déc, huéng va thanh phan da
[1]. Do d6, bién phu thudc [a mét bién nhi phan biéu thi su cé hodc
khong cé trugt |6 dat va méi lién hé gita cac lan xay ra trugt |6 dat
va cac bién doc 1ap c6 thé dugc biéu dién nhu sau [13]:

1

P 1+e~ M

trong dé: p - xac suat truot 13 dat xay ra va nam trong khoang
tur 0 dén 1;

z - t6 hgp tuyén tinh c6 trong s6 clia cac yéu td doc lap ndm
trong khodng tif -0 dén +eo. z ¢ thé dugc biéu dién dudi dang
téng ctia mot sé gia tri hang s6 [6]:

z=by+bx, +bx, +..+bx, )]

trong dé: bo- gid tri ban dau cia mé hinh;

n - s6 bién doc lap;

b1, b2...bn - cac hé s6;

!06"2.413‘E

104°2530°E 104°270°E

X1, X2, ..., Xn - CAC YéU t6 gay ra trugt 16 dat.

3. DU LIEU TiNH TOAN

3.1.Ban dé hién trang truot 1&

Trong nghién clu nay, ban d6 hién trang truot |6 dugc xay
dung sau khi khdo sét thuc dia (hinh 2). Khu vuc nghién ctu ghi
nhan 54 diém trugt véi dién tich khac nhau. Diém trugt dang cha y
nhat la diém truot tai khu vuc trung tdm xa Ta Xua.

3.2. Cac yéu té thuc day qua trinh truot 16 khu vuc nghién
cdu

Ban do6 dir liéu dugc lap dua trén nguyén nhan va yéu té anh
huéng cda trugt |1& dat. Cac nguyén nhan gay ra sat |6 dat c6 thé
dugc tém tat trong ba nhém chinh [7]:

1) Thay d&i hinh dang va chiéu cao ctia mai déc. Nhém nay bao
gém viéc cat xén mai déc do con ngudi va cac hoat dong tu nhién
gay ra do sy pha hoai cia mai déc bai cac dong nudc lién tuc, su
mai mon clia mai déc.

2) Su thay d8i cdu tric, tinh trang va tinh chat cta dat, da tao
nén mai déc. Nhém nay két hop qua trinh lam thay déi dat, d4, cac
tinh chat vat ly va co hoc clia ching. Pay la hién tuogng phong hoa
vat ly va hoéa hoc, lam dm dat, da bai khi quyén va nudc ngam.

3) Tai trong trén mai déc. Day la cac tai b6 sung khac nhau,
chang han nhu dia chan, thiy déng luc, thiy tinh, tinh nhan tao
hodc tac dong dong.

Varnes (1984) [14] giai thich rang cé nhiéu yéu t6 can dugc
xem xét dé€ phan tich cic nguy cg trugt dat. Soeters va Westen
(1996) [12] da chia cac yéu t6 d6 thanh nam nhém duge mo ta nhu
sau:

(i) Cac yéu t6 dia mao nhu dit liéu ctia don vi dia hinh, tiéu don
vi dia mao, cac dang trugt 13.

(ii)Céc yéu t6 dia hinh nhu d@ liéu cia mé hinh dia hinh ky
thuat s6, hudng déc va chiéu dai cac bé mat dia hinh.

(iii) Cac yéu té dia chat cong trinh nhu di liéu thach hoc, thanh
phan vat chat, ciu trac dia chat va gia téc dia chan.

(iv) Cac yéu t6 st dung dat nhu di liéu phat trién ca s& ha tang
(gén day va ci hon) va ban d6 st dung dat (gan day va ca hon)

(v) Cac yéu t6 thiy van nhu di liéu vé hé théng thoat nudc,
dién tich luu vuc, lugng mua, nhiét do, béc hoi va ban dé muc
nudc.
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Hinh 3. Cac bén d6 thanh phan: a) d6 ddc; b) phan bd hé téng; ) lugng mua TB ndm; d) khodng céch dén diit gay; e) khoang cach dén dutng giao thong; f) st dung dat
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Hinh 4. Ban d6 nquy co trugt |6 xa Ta Xua, huyén Bac Yén, tinh Son La

Trong dé, c6 thé khong can thiét phai bao gém tat ca cac tham
s0; bdi vi nd con phu thudc vao nhiing yéu t6 ¢6 lién quan dén khu
vuc nghién cuu [12]. N6 cling cung cap két qua t8i uu dé danh gia
cac nguy cd trugt dat bang cach chi st dung mét s6 tham so.

Tac gia Pourghasemi (2018) [11] da xem xét 469 bai bao khoa
hoc, chia thanh hai giai doan: 2005-2012 (220 bai) va 2013-2016
(249 bai). Két qua thong ké cho thdy, yéu té quan trong nhat trong
danh gia nguy co trugt |1& dat la dé déc (xuat hién trong 94.2% bai
bdo). Cac yéu t6 quan trong tiép theo la: dia chat, huéng suan, su
dung dat, dé cao, khodng cach dén song, khoang cach dén dut
gay, khoang cach dén dudng giao thong,...

Dua trén cac nghién ctu trén va can c vao thuc té, sau yéu té
dugc sir dung dé xay dung ban dé nguy co trugt I1& cho khu vuc
nghién ctu bao gém: a) d6 déc; b) phan bé hé tang; ) lugng mua
TB nam; d) khoang cach dén dut gay; e) khoang cach dén dudng
giao thong; f) st dung dat (hinh 3).

Cac ban d6 vé phan bé hé tang, sir dung dat dugc ké thia tu
cbng trinh nghién ctiu cda tac gia Nguyén Quéc Thanh [15] (hinh
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3b, 3f). Ban d6 lugng mua trung binh thang dugc néi suy tur di liéu
clia cac tram do mua xung quanh khu vuc nghién ciu trong céc
nam 2022 va 2023 (hinh 3c). Cac ban d6 vé do déc, khoang cach
dén dut gay, khoang cach dén dudng giao thong dugc xay dung tir
ban d6 dia hinh 1:10.000 (hinh 3a, 3d, 3e).

4, KET QUA VA THAO LUAN

T6ng cong 54 diém trugt da dugc st dung dé 1ap ban d6 phan
vling nguy co trugt 1& dat cho khu vuc xa Ta Xua. Toan bo dir liéu
trugt 16 dugc st dung dé xay dung mo hinh phan tich. St dung
phuong phap héi quy logistic xay dung dugc ban d6 nguy ca trugt
|6 dat (hinh 4).

Trén ban d6 nguy ca trugt 16 dat xa Ta Xua cho thdy, khu vuc
nguy cd trugt 18 cao va rat cao ndm chud yéu vé phia Tay Bac va
Dong Bac cua xa Ta Xua. Pay la cac khu vuc cé kha nang anh
hudng manh nhat dén céc cong trinh xay dung. Khu vuc c6 nguy
€ trugt |6 rat thap chd yéu nam & khu vuc phia Dong Nam, khu
vuc trung tdm xa va khu vuc phia Tay Bac clia xa Ta Xua. Cac khu
VUC Nay o xac sudt anh hudng dén cong trinh xay dung la rat thap.

5.VAITRO CUA BAN DO NGUY CO TRUQT L& DAT

Hién nay, tai Viét Nam cling nhu trén thé gidi, vai tro cla cac
ban d6 nguy co trugt I dat la chua ro rang. Viéc xac dinh vai tro
cla loai ban do6 nay sé dugc phan tich qua tan suat xuat hién cla
cac tu khoa lién quan dén ban dé nguy cg trugt 1& dat (hinh 5).
Pareek (2024) [10] da t8ng hgp 250 bai bao khoa hoc trong danh
muc IS| lién quan dén danh gid nguy co trugt 16 dat. Muc dich
chinh cua téac gia Pareek |a kiém tra muc dich si dung cac ban dé
nguy cd trugt 16 dat (vi du: quy hoach st dung dét téng thé hodc
quy hoach mang lugi dudng bd). Két qua la, phan 16n (62%) cac bai
bao nghién ctiu chi mé ta muc dich tao ra cac ban d6 nguy ca truot
16 dat theo nhiing thuat ngi rat chung chung, ma khéng chi ra bat
ky muc dich st dung (hay vai trd) cu thé nao. Chi c6 khoang 18%
cac bai bao chira muc dich cu thé (hinh 5).
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Hinh 5. Tan sudt xudt hién ctia céc tirkhda lién quan dén ban do nquy co trugt 16 dat [10]

Trén hinh 5 cho thdy, vai trd quan trong nhat ctia ban d6 nguy
co trugt |G dat, d6 1a “quy hoach” st dung hop ly lanh thé. Cac vai
trod khac it quan trong hon clia ban d6 nguy co truot |6 dat la:
“quan ly” tai nguyén, “ky thuat” phong chéng, “gidam nhe” thiét hai,
“chinh sach”, ra “quyét dinh” vé phéng chéng thién tai,...

Nhu vay, ban d6 nguy co trugt 1& dat khu vuc xa Ta Xta (hinh 4)
¢6 tinh Ung dung rat quan trong la “quy hoach” st dung hogp ly
lanh thé. Khu vuyc trung tam xa Ta Xua (khu vuc Uy ban xa va lan
can) la cac khu vuc c6 nguy co truot |16 rat thap va thap. Do d6, khu
vuc nay c6 thé ti€p tuc mé rong, xay dung cac cong trinh xay dung
nham phat trién kinh t€. Luu y rang, trong qua trinh xay dung céng
trinh can bd sung cac gidi phap phong chéng trugt 16 cu thé cho
ting vi tri. Cac khu vuc cé nguy co truct |6 rat cao va cao (mau dé
va mau da cam) can han ché xay dung cong trinh.

6. KET LUAN

Ban dé nguy co trugt 16 dat 1a cdng cu quan trong dé dinh
huéng quy hoach, quan ly tai nguyén va giam thiéu rdi ro thién tai.
DGi v6i khu vuc nghién ctu, ban dé nay co gia tri trong viéc quy
hoach xay dung céng trinh tai Ta XUa, nhat la khi noi day la mot
diém du lich n&i tiéng. Két qua cho thay, cé thé tiép tuc ma rong,
xay dung cac cong trinh xay dung tai trung tam xa nham phat trién
kinh té, du lich; do vi tri nay chi yéu cé nguy co trugt |G rat thap va
thap. Tuy nhién, trong qua trinh xay dung cling can bé sung céc
gidi phap phong chéng trugt 1 cu thé cho tiing vj tri. Cac khu vuc
tay bac va déng bac clia xa Ta XUa c6 nguy co trugt |6 cao va rat
cao, can han ché xay dung cong trinh.

Loi cam on

Bai bao |a mét phan san pham cla dé tai doc lap cap Quéc gia:
“Nghién ctiu xdc dinh phuong phdp ddnh gid dinh lugng, dinh tinh rai
ro thién tai do 1 quét, IG ban dd, truot I& ddt cdp huyén, xa khu vuc
mién nui phia Bdc”, ma s6 BTDL.CN-81/21, chi nhiém dé tai: TS
Nguyén Trung Kién. Tap thé tac gia bai bdo xin gi 16i cdm on sau
sac dén B6 KH&CN da tao diéu kién dé hoan thanh nghién cdu nay.
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TGM TAT

Khu cang nghigp Cét Lai 2 dang vai tra quan trong trong chién lroc phat
trién kinh t€ cia TP.HCM nhung lai dang déi mat vai nhiéu van dé vé
quan |y phat trién nha & cho cong nhan. Thyc trang nay &nh huéng dén
diri séing, ca thé lam gidm higu qua 1am viéc cia ngudi lao déng va anh
hueng dén sur hoat dang dn dinh cla cac doanh nghigp trong khu i,
Béing phurong phap thirc dia, két hop khéo st (diéu tra xa hai hoc), phan
tich thue trang va tham khéo bai hoc kinh nghiém tir mat sd da thi trén
thé gidi, nghién ciru ndy lam rii nhitng vén dé tdn tai vé phat trién nha
ir xa hai (NOXH), tir da dé ra mat sd giai phap vé chinh séch quan Iy phi
hop vai dac thd cda khu vue. Dia trén a vén dé vé thuc trang duoc
nhan dién va 4 bai hoc kinh nghigm dugc rit ra tir mat sd da thi trén
thé gitri, nghién ciu ndy dé xuat cac nhom gidi phap can thist dé khuygn
nghj d&n chinh quyén dia phrong sém quan tam va trién khai thuc hign.
Vigc cai thign digu kign sting cho cang nhan khang chi 3 trach nhigm x3
hai ma con & yéu td then chdt dé duy tri va nang cao ndng suét lao
ding, gop phén giit chan ngudi lao déng, giam thiéu chi phi thay the
nhan lyc va ha tro tang trudng kinh té dai han.

Tir khaa: Nha & xa hai cho cong nhan; mai treemg séng cho cang
nhan tai khu céng nghigp; chinh sach phat trién nha o.

ABSTRACT

Cat Lai 2, an industrial park, plays a vital role in the economic
development strategy of Ho Chi Minh City. However, it is currently
faced by numerous challenges related to the management of
housing development and urban services for workers in this area.
These have not only impacts on the quality of living environment
for workers in this area but also the sustainable development of
the city. By using the methods of fieldtrip in coordination with
case studies, this study investigates the current situation of
housing in the area, thereby proposing some management
policies. which are expected to be appropriate the
characteristics of this area in referrence to the lessons |earned
from some cities in the world. Given the important of this
industrial park, improving living conditions for workers is not only
a social responsibility but also a key factor in maintaining and
enhancing labor productivity. A better living environment will help
retain workers, reduce turnover costs, and support long-term
Bconomic growth.

Keywords: Housing development for workers; living environemnt
for workers at Cat Lai Z; social housing development policies.

1. GIGI THIEU

Khu cong nghiép (KCN) Cét Lai 2 déng vai tro quan trong trong
chién lugc phét trién kinh té va cdng nghiép ctia TP.HCM. Tuy nhién,
khu vuc nay hién dang d6i mat véi nhiéu van dé kho khan vé quan
ly va phat trién NOXH ciing nhu cd s& ha tang, dich vu d6 thi phuc
vu c6ng nhan. Nhiing bat cap nay khéng chi anh huéng dén dgi
s6ng clia ngudi lao ddng, ma con kim ham tiém nang phéat trién bén
viing cla khu vuc vén dong vai tro chién lugc va tiém nang phat
trién kinh té€ quan trong d8i véi TP.HCM. Do d6, viéc tao dugc chd &
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8n dinh va céi thién méi trudng séng cho cdng nhan lam viéc tai khu
vuc nay khong chi la trach nhiém xa hoi ma con la yéu t6 then chét
dé duy tri va nang cao nang suat lao dong, déng thai gép phan phat
trién mét médi trudng séng tét sé gidp gilrchan lao dong, giam thiéu
chi phi thay thé nhan lyc va hé trg tang trudng kinh t€ dai han cho
do thi.

Do d6, noéi dung chinh clia bai viét nay sé trinh bay vé két qua
nghién ctru cho cac nhém gidi phap quan ly dua trén két qua khao



www.tapchixaydung.vn

sat thuc té€ va cac bai hoc kinh nghiém tir mot s6 nudc trén thé gidi,
nham gidi quyét cac vudng méc tén dong trong viéc phat trién va
quan ly nha & cho céng nhan tai KCN Cat Lai 2, dua trén cac van dé
thuc trang dugc nhan dién va phan tich qua qua trinh khao sat thuc
dia va ldy y ki€n cong dong clia khu vuc. Trong pham vi nghién ctu
nay, nhom tac gia da két hgp véi phuong phap dién da dé tiép can
thuc trang ctia khu vyc nghién ctiu (ndam trong KCN Cat Lai 2) nham
thu thap théng tin vé diéu kién s6ng, nhu cau nha &, va cac dich vu
tién ich, déng thai tién hanh khao sat thu thap théng tin va tai liéu
lién quan dén nha & bang phuong lap bang cau hoi (phat ra 100
phiéu khao sat y kién cong dong dan cu va thu vé 75 phiéu hop lé
tUr ngay 4-5/ 5/2024 tai khu vuc KCN Cat Lai 2). Theo d6, moét s6 ndi
dung dugc chu trong nhu sau:

(1) Thuc trang phat trién - kha nang dap Uing va nhu cdu nha &
cho cong nhan lam viéc tai KCN Cat L&i 2;

(2) Cac mé hinh, chinh sach, kinh nghiém quan Iy phat trién nha
& cho cong nhan tai mot s6 nudc trén thé gidi.

(3) Cac dé xuat cho cadc nhom gidi phap quan ly phat trién nha &
cho céng nhan phu hgp vai diéu kién thu nhap clia cac déi tugng
c6ng nhan lao déng tai khu vuc nghién ctu.

ché & cho ngudi lao dong va c6 thé phan nao gép phan gidm ap luc cho
chinh quyén dia phuong.

Tu ndm 2011, thanh phé da dua ra chuang trinh hé trg cho ho
gia dinh, ca nhan vay vn xay méi hodc stia chira nha tro hodc mua
NOXH. Tuy nhién, theo théng tin t& Quy Phat trién nha & TP.HCM,
sau gan 10 nam, rat it ch{ tro ti€p can dugc nguén von nay vi khé
dap ung tiéu chi xét duyét. Trong khi d6, cac tiéu chi chiing minh
do6i véi doi tugng nhu cau mua tryc ti€p - cdng nhan, lién quan dén
thu nhép - kha nédng chi trg, thai gian dinh cu va su cam két vé lao
déng tir nha tuyén dung dugc xem la cac rao can I6n. Theo két qua
khao sat ctia S& Xay dung TP.HCM, cong nhan chi ¢6 thé danh 15-
20% thu nhap hang thang, tuong duong 1,5-2 triéu déng chi trd cho
nha & [4]. Diéu nay dan dén kha nang thu hoi vén cham déi véi nha
dau tu nén cac du an NOXH dang nay khéng hap dan vé tinh thanh
khoan, gia tri Igi nhuan. Vi vay, ngoai hé trg ngudi mua dé vay vén
t ngadn hang chinh sach vdi 1ai suat thap, thanh phé can bé sung
mot s6 phuong an khuyén khich hap dan hon déi véi cac doanh
nghiép tu nhan tham gia.

Bang 2. Thong ké du an nha luu trd cong nhan KCN tai TP.HCM [5]

NHA LUU TRU CONG NHAN KHU CONG NGHIEP THANH PHO HO CHi MINH

_Khosétohuchu | -Neheénciudinh [ -DExustcicbién quyBtthdo g&
nha & cho CN, Case | POMB VA céc quy phép quan ly thifc trang trong phét
i dinh hiénhanh cia I triénnha & cho cong nha & cong
. Nha meéie nhin nhén KCNCL2

Hinh 1. Qua trinh trién khai nghién cttu

2.TONG QUAN VE QUAN LY PHAT TRIEN NHA & CONG NHAN
TAI VIET NAM, TP.HCM VA KHU VUC NGHIEN CU'U

2.1. Thuc trang phat trién nha & céng nhan tai Viét Nam va
TP.HCM

Theo khéo sat méi nhat ctia 16 tinh, thanh phd, 90% ngudi lao
déng céng nhan trong cac KCN, KCX phai di thué nha tro; trong sé
d6, gan 50% cdng nhan mong muén c6 chd & 6n dinh, 1au dai dé an
cu lac nghiép tai [1]. Ca nudc hién nay da c6 301 du an dugc hinh
thanh déap ting NOXH khu vyc d6 thi va nha & cdng nhan KCN, quy
moé xdy dung khodng 155.800 cin, vdi tdng dién tich hon
7.790.000m? san xay dung [2]. Cac ch( dau tu c6 ké hoach trién khai
401 du &n, dép ung khoang 454.360 can, véi téng dién tich khoang
22.718.000m? san; trong dod, 245 dy an vai quy mo 300.000 cén hd
dang hoan thién thu tuc dau tu va 156 du an véi quy mé 156.700
can ho dang dau tu xay dung [2]

Bang 1. S8 luong du an nha & cdng nhan 6 thang dau nam 2023
tai mot s6 tinh thanh [3]

DU AN NHA & CONG NHAN 6 THANG DAU NAM 2023
KHU virC sO DY AN Quy MO

HAI PHONG 5 9245 c&n ho
HA NOI 1 720 can ho
LAM BONG 1 303 can ho
BiNH DINH 1 1500 can hd
BAC GIANG 1 7000 can ho

9 18768 can ho

Tuy nhién, s6 lugng nha & dugc dau tu mai van chua thé dap tng
cho s6 lao déng c6 nhu cau chd & nhung chua c6 kha nang mua lién
quan dén téng chi phiva kha nang thanh toan. S6 liéu théng ké clia Lién
doan Lao déng TP.HCM cho thay con khoang 1,3 triéu lao dong cé nhu
cau nha &. Hién tai, TP.HCM c6 hon 99.000 can hd cho thué véi hon
723.000 phong; s6 ngudi thué la cong nhan khoang 886.000 (trong
téng s6 1,7 triéu ngudi lao dong) [4]. Trong d6, khoang 90% céng nhan
ngoai tinh dang song trong cac khu nha tro do ngudi dan dau tu [4].
Nhu vay, cac chti nha tro trén thuc té cé vai tro rat I6n trong giai quyét

STT KCN VI TRI Quy MO
NHA LUU TRU CONG NHAN CTY|, . . _ . . _ . <
1 TRUONG THINH ‘Quan Tha Brc — H6 Chi Minh 600 cho
2 KHU CONG NGHIEP HIEP PHUGC | Xa Long Thoi — Huyén Nha Bé — Hb Chi Minh 1000 chd
NHA LUU TRU CONG NHAN KHU CHE . . 5 oni -
3 XUAT TAN THUAN Phudng Tan Thuan Bong — Quéan 7 — H6 Chi Minh (1100 cho
4 NHA LUUTRO CONG NHAN KCNVINH| o1 510t Griani — Ho Chi Minh 3500 ch3

Loc

NHA LUU TRU KHU CONG NGHE CAO|
THANH PHO HO CHi MINH

NHA LUU TRU KHU CONG NGHIEP
TAN THO' HIEP

7 .’::3 LUU TRU CONG NHAN KCN TAN phudng Tan Tao — Quan Binh Tan — Hb Chi Minh {5000 ché

NHA LUU TRU KHU CONG NGHIEP LE
MINH XUAN

NHA LUU TRU KHU CONG NGHIEP|Phuong Linh Trung — Quan Tha Birc — Hb Chi
LINH TRUNG 2 Minh

NHA LUU TRU KHU CONG NGHIEP
CAT LAI2

2.2 Thuc trang nha & cdng nhan KCN Cat Lai 2

2.2.1 Pinh huéng Quy hoach va thuc trang khu nha tro cong
nhan gan KCN Cat Lai 2

Theo Quyét dinh s6 5393/QD-UBND ngay 30/9/2013 ctia UBND
TP.HCM vé phé duyét D6 an Quy hoach chi tiét 1/2000, KCN Cat Lai 2 da
c6 dat quy hoach danh cho céng nhan luu trd 2,87ha, dap ung cho
khoang 6.000-8.000 ngudi. Tuy nhién qua khao sat thuc dia, khu vuc dat
quy hoach van chua c6 cong trinh phuc vu luu tri cho c6ng nhan theo
quy hoach. Vi tri khu vyc dat da néu nam cach kha xa khu vuc tién ich
clia dan cu, va khong cé cong trinh xa héi bé trg clia dan cuxung quanh.
Trong khi d6, hién trang giao théng noi khu trong KCN da c6 dau hiéu
xudng cap, nhiéu 16 dat bo hoang chua cé chd quyén sit dung. Ngoai
ra, khoi bui, ngap, cling luu lugng mat doé cao clia cac phuong tién van
tai nang luu théng trong KCN da dan dén nhiéu tac dong tiéu cuc dén
méi trudng clia khu vuc. Theo ghi nhan va khao sat y kién thuc té, cac
doanh nghiép kinh doanh ha tang KCN va doanh nghiép san xuat trong
KCN Cat Lai 2 c6 nhu cau xay dung nha & cho cong nhan khéng cao

ST

Quan 9 — H6 Chi Minh 540 chd

Phuong Tan Chanh Hiép — Quan 12 - TP.HCM 1500 chd

Binh Loi — Huyén Binh Chanh — H6 Chi Minh 4986 chd

2500 chd

Phuong Thanh My Loi — Quén 2 — Hb Chi Minh 1000 chd

.

b) dnh vé tinh

a) bdn dé quy hoach
Hinh 2. Vi tri khu vuc nghién cdu trén:
K&t qua khao sat thuc dia cho thdy cdng nhan phan [6n séng tap
trung & cac day nha tro tu phat trén dudng Nguyén Thi Dinh huéng
pha Cat Lai, va moét s6 khu vuc khac ndm réi rac trong cac khu dan
cuty quan. Bén canh dé, ca sé ha tang va tién nghi nha tro kém chat
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lugng chdng han nhu tudng, mai, san nha bi hu héng, c6 dau hiéu
xuéng cdp nghiém trong. Ngoai ra, cac diéu kién tién nghi co ban
ma cac khu vuc nha tro chua dap tiing dugc nhu: Khdng co6 du dién,
nudc sach, nha vé sinh chung khéng sach sé, thiéu céc thiét bi co
ban nhu quat, dén chiéu sang, théng gi6 va anh sang khéng dam

Hinh 3. Thyc trang nha trg cong nhén ty phdt bén trong va xung quanh KCN Cat Léi 2

Bang phuaong phép phat phiéu diéu tra, két qua khao sat cho thay:

i) Phan I6n lao dong trong KCN Cat Léi 2 chiém da s6 1a lao dong tur
20-40 tudi (hinh 4a), séng tap trung chu yéu tai cac dién tich 10-15m?
(38%: hinh 4b), v&i quy mé tu 2-3 thanh vién (30% + 42% = 72%: hinh
4¢). Biéu d6 tai hinh 4d cho thay loai hinh cutrd clia cong nhan & day da
s6 la & cac day tro cho thué chiém khoang 60%, trong khi s6 khac chon
hinh thuc luu trd khac nhu “container” tam tai cac khu vuc kho bai ctia
KCN; va chi mot phan nho cong nhan c6 nha Griéng rét it chiém khoang
14%. Nhin chung, phan I16n cédng nhan déu chua c6 nha riéng, ché 6 6n
dinh va phai thué nha tam véi dién tich nhé dudi 20m? (cho khoang 2-

3 thanh vién).
BIEU B0 2.2 CO' CAU DO TUOI LADO BONG BIEU PO QuUY Mf) CAN HO LU'U TRU CéNG NHAN
a8
N _/
a) b)

Dbcthin W2thichvién m3thinhvién m>d HiNH THUC LUU TRBATZONG NHAN KCN CAT

I
) )

Hinh 4: Cac biéu d6 két qua khao sat vé dd tudi, chd 6, hinh thiic luu trii cia cong nhan
tail KON Gt Léi 2

ii) Kha nang chi trd cho ché & hang thang cia cdng nhan tai KCN
Cat Lai 2 dao dong tur 1-3 triéu déng chiém khoang 70%, va 3~5 triéu
chiém 20% (hinh 5a). Muc chi tra cia phan I6n céng nhan dudgi 3
triéu cho thay kha nang tai chinh c6 phan han ché néu tiép can cac
loai hinh nha & vdi gia cao theo thi trudng hién nay.

B

b) Nguyén vong luu trii cia ai‘ng nhdn
KCN (dt Ldi 2
Hinh 5. Két qué khdo sat cong nhan tai KCN Cat Ldi 2:

a) Khd nding chi trd chd & hang thdng;
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Két qua khao sat cling cho thdy cong nhan - nhat la doi vdi lao
déng tré chua cé kinh nghiém va thu nhap & muc thap, thudng lua
chon giai phéap thué nha hoac phong tro gia ré, khéng dam bao vé
chét lugng tién nghi sinh hoat hay an ninh, chi dé dap (ng nhu cau
ché &. Do d6, 80% ngudi dugc khdo sat déu c6 nhu cau chuyén khu
vuc dén céc loai hinh luu trd méi nhu NOXH dugc trg gia (chiém
42%) hoac luu tra trong KCN dé€ han ché di chuyén xa (chi€ém 30%).
Bén canh dé, ho ciing c6 nhu cau vé cac tién ich thiét yéu nhu chg,
siéu thi, va dac biét gan céac khu vuc vui chai giai tri cdng cong, va
khéng gian giao théng di chuyén mat do cao (nguy hiém), cac gia
dinh c6 ho con nhd hodc ngudi I16n tudi sé uu tién cé trudng hoc va
bénh vién gan noi &.

2.2.2. Phat trién NOXH cho cdng nhan tai KCN Cat Lai 2 trong
nhitng nam gan day

B6i véi khu vue, du én NOXH cho cong nhan quy mé 1.040 cén
ho & phudng Thanh My Lgi (gan KCN Cat Lai 2), TP Tha Duc dugc
duyét ti 2019 va khéi cong xay dung ti thang 10/2021, do Cong ty
¢6 phan Tha Thiém lam chd dau tu, Cong ty dau tu tai chinh Nha
nuéc (HFIC) 1a nha tai trg vén. Téng dién tich 20.875m? véi mat do
xay dung 60%, dién tich xay dung 12.525m?, dién tich cay xanh
4.175m? va téng dién tich san 93.932m2,

Thuc t& ghi nhan "C6 nhiéu ngudi dan lién hé Céng ty dé tim
hi€u dy an nhung lai c6 rat it h6 so hoan thanh dat yéu cau. Ngoai
dap uing ba diéu kién vé nha &, cu tri va thu nhap theo quy dinh thi
déi tugng khach hang con can chiing minh dang lam viéc tai cac
doanh nghiép co tru s& tai KCN, khu ché xuat trén dia ban TP Thu
Buc. Nhdm doi tugng nay gap khé khan vé thu nhap va cong viéc
khéng 6n dinh trong nhitng ndm vira qua, nén kho xac dinh nhu cau
thué 6n dinh lau dai tai du &n tir géc d6 nha tuyén dung lao déng,
trong khi quyén thu hudng chinh sach NOXH chi dugc moét lan. S6
lugng khéach hang dugc phé duyét rat khiém ton, chi vai chuc trudng
hgp trong ba dgt trinh ho so tai S& Xay dung [7]

Hinh 6. Hinh &nh thyc té khu NOXH cho cong nhan KCN Cat Ldi 2
2.2.3. T6ng két thuc trang nha & cong nhan KCN Cat Lai 2
Qua phan tich tdng hgp, nhém tac gia da téng hop thuc trang

nha & KCN Cat L4i 2 va dugc trinh bay & bang 3.

Bang 3. Danh gia tdng thé thuc trang nha & cong nhan KCN Cat

Lai 2

STT Van dé Thuc trang Nguyén nhén Hé qua

1 | Quy hoach - Chti dau tu khong man ma - Chinh sach Igi nhuan khéng - Thiéu nha luu trd dat
nha luu tra v&i dy an. hap dan. chuan.

EE:[E trién - Thiéu déng Iuc phat trién do | - Nha dau tu chi xem nha & luu | - Céng nhan thiéu Iya
Igi nhuan dinh mc bj gisi trd nhu céng cu gian tiép dé chon ché & chat lugng.
han. tang gié tri cho KCN.

2 | Khunhatro | -Khuvucnhatro xudng cap. | - Thiéu su quan Iy va kiém soat | - Chat lugng song clia
t phat, ~Thiéu cac cbng trinh tién ich | ctia chinh quyén. c6ng nhan thap.
khong kiém | 1\ banh vien, truang hoc, | - Chua cé cac quy hoach, chinh | - Anh huéng xau dén
soat chat R . . PR N BT
ché khu vui chdi, thuong mai, sach phat trién ha tang dong hinh anh va sttc hit cla

cong vién. bé quanh KCN. KCN.

3 | Nha & xahai | - Vu6ng mac tha tuc va chinh | - Chinh sach hé trg tai chinh va | - Nhu cau nha & xa héi
gap vudng sach du an nha & xa hoi. trg gia chua hgp ly. cao nhung khéng thé
mac phap 1y | _Gis nha & xé hoi chua phii | - Quy trinh phép Iy phic tap, | dép tng.

hop véi thu nhap céng nhan. | gay khé khan cho viéc trién - Cung c6 nhung cau
khai dy an. khong tiép can dugc.

4 | Han chétién | - Cac dich vu tién ich nhu - Thiéu sy dau tu tir chinh - Cong nhan gap kho
ich d6 thi bénh vién, nha tré, trudng quyén va doanh nghiép. khan trong sinh hoat.
xung quanh | hoc, siéu thi, cong vién, khu | _yhang c6 ké hoach phat trién | - Kho thu hit va git chan
KCN wui chdi chua dugc dau tu L N . L

day du va dong bé. do thi tich hgp ha tang xa héi Iuc lugng lao doéng 6n
tai khu vuc KCN. dinh.
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3.KINH NGHIEM VE QUAN LY PHAT TRIEN NOXH TAIMOT SO
QUOCGIA

3.1. Mé hinh phat trién khu dan cu theo dang phan cap
(KASIBA va LISIBA) tai Indonesia

Tai Indonesia, viéc phét trién nha & dugc quén ly béi chinh
quyén dia phuong va thuc hién théng qua mé hinh khu dan cu
KASIBA va LISIBA, véi su tham gia dau tu tich cuc tir cac doanh
nghiép tu nhan. Hé théng quan ly nay dugc danh gia hiéu qua nhg
vao su két hgp vai tro quan ly cia nha nudc va sy tham gia dau tu tr
khu vuc tu nhan dua trén mo hinh cau trdc 2 phan cap ti KASIBA
dén LISIBA, cu thé nhu sau:

- KASIBA 1a cac khu dan cu c6 quy mo 16n dugc té chiic mot cach
déng bo, trong dé chinh quyén dia phuong chiu trach nhiém xay
dung va quan ly hé théng ha tang thiét yéu, bao gom dudng sa, dién
nudc, hé théng thoat nudc, va cac tién ich cong cong, dam bao co
s& ha tdng hoan thién d€ hé trg cho cac hoat dong xay dung va sinh
s6ng. Ban quan ly KASIBA chiu trach nhiém kéu goi va diéu phéi cac
nha dau tu tu nhan tham gia vao viéc phat trién LISIBA (c6 quy mo
nho hon)

- LISIBA 13 cac tiéu khu ndm trong khu vuc KASIBA, dugc phat
trién théng qua viéc thu hat cac nha dau tu tu nhan tham gia xay
dung nha &. Céc ti€u khu nay dugc chd trong phat trién nha & gia ré
cho ngudi cé thu nhap thap, nhd vao su hgp tac gitta nhom déi tac
cong va tu.

Diém ndi bat ctia md hinh nay la sy phan cap quan ly vé mat
khéng gian, va su phan chia trach nhiém quan ly gitra hai don vi
thuéc hai khéi nha nuéc va tu nhan. Cach phan cap quan ly nay giup
thuc day su phat trién bén viing théng qua viéc hgp tac gitia khu
vuc céng va tu.

KASIBA LISIBA
Kasiba i mit kKhu diin cur gquy mi lim La mit titu khu thujc Kasiba, duge
durgre quin 1Y & ¢dp quy hogch dd thj

quy hoach khu vye

{Gom cie tiew khu din ew) (Gom céhe ciin nhi &)

Chinh quyén dia phuong chju trich Ciie nhi diiu tr tw nhiin quin 1Y ticu

nhi¢m chinh trong viée quin 1%, khai khu do minh diu tw, duii sy gidm sit
thie vit hao tri nhi &, thing qua Ban cia Ban quin Iy Kasiba (Phwong thirc
quin Iy @it D the cdng —tir)
Mhi¢m vy chinh
Thu hdi dét Nhigm vy chinh
Xin g - Liip quy hoach, thiét ké cong wrinh
- Xiy dymg hé thong ha tang co bin - Quiin 1§ va khai thic, bio i

- Hb g chi phi xiy dung nha &

i quan trj cia khu vire
trong khu vire

Hinh 7. Mo hinh phét trién khu dan cu KASIBA/ LISIBA [8]

3.2. Vai tro cia Chinh phi véi mé hinh phéi hop 3 t6 chuc tai
Thai Lan

Nham dap Ung nhu cu nha & ting nhanh tai cac dé thi, chinh
pht Thai Lan da trién khai mét co cau phat trién nha & déng bé véi
su phéi hop gilta cac t6 chic hanh chinh va tai chinh, trong d6 cha
trong thuc ddy viéc cung cdp nha cho thué danh cho ngudi thu
nhap thap. Theo do, vai trd clia cac chti thé chinh dugc té chiic trong
hé théng nay nhu sau:

- Coquan Nha & quéc gia (NHA): Dam nhiém viéc cung cap nha &
vlia tui tién cho ngudi c6 thu nhap thap va trung binh véi vai tro hé
trg tai chinh va quén ly cdng déng, bao gém xay dung nha & dé ban
hodc cho thué; déng thai cung cap cac khoan tin dung nham ho trg
kha nang ti€p can nha & ctia ngudi dan.

- Ngdn hang Nha & quéc gia (GHB): La t6 chic tai chinh thuéc
Chinh ph, dugc thanh 1ap nham khuyén khich s& hitu nha & va phat
trién nha & cho thué; nham ting kha nang tié€p can nguén tai chinh
cho ngudi dan, giip ngay cang nhiéu ngudi c6 thé s& hitu hodc thué
nha & gia ré.

- Quy Tiét kiém Trung uong (GSB): Trién khai cac hé théng tai
chinh mdi, tdp trung phuc vu nhém déi tugng thu nhap thap; déng
thdi hé trg tich lay tiét kiém cho nha &, tao diéu kién cho ngudi dan
ti€p can nguédn vén vdi lai suat uu dai.

Viéc phéi hop gilia cac t6 chiic nhu NHA, GHB, va GSB d& tao nén
mot hé théng chit ché trong viéc phat trién nha cho thué danh cho
ngudi thu nhap thap tai Thai Lan véi su phdi hgp cla ba chd thé
tham gia truc tiép, trong d6 NHA déng vai tro diéu phéi quan trong.

NHA

© Xay dyng va phat trién

+ Quan ly

- Phéi hop voéi nha dau tu
tu nhin

- Hé tro tai chinh ngurin co
thu nhip thip

GHB+ GSB

- Hé tro ti:f‘p. ¢in tai chinh
» Ngén hang tict kiém
chinh phu (GSB)

CODI1

*Su tham gia ctia cong dong
-Xay dung hé théng ha ting
thiét _\'L:'LI cho ngudi ¢o thu nhip
thap

Hinh 8. M6 hinh phdi hgp phat trién nha cho thué Thai Lan [8]

3.3. Su phéi hgp ddng bé giita cac chuong trinh NOXH tai Brunei

NOXH & Brunei dugc quadn ly bdi Cuc Phat trién Nha &
(Department of Housing Development - DHD), va da xay dung ba
chuong trinh NOXH dugc thuc hién: i) nha & quéc gia, i) nha & cho
¢6ng dan ban dia khéng cé ddt, va ii) tdi dinh cu quéc gia [9]. Theo dé,
Chinh pht Brunei cung cdp NOXH cho ngudi dan ban dia khéng cé
dat, khong c6 nha 6. G giai doan dau, NOXH Ian dau tién dugc khdi
xudng vao nhiing nam 1950 duéi hinh thic chuong trinh tai dinh cu
hang loat cho ngudi dan Kampong Ayer, xay dung dang néi trong
quan thé lang néi trén séng Brunei [9]. Sau d6, chuong trinh mé&
rong cho phép cu dan Kampong Ayer s& hitu nha trén dat, véi mot
s6 chinh sach hd trg nhu sau:

- Ngu®i dén cé thé thué trong 30 ndm, theo hinh thiic thanh toan
la trir thang vao luong (khodng 200 USD/théng); khi ngudsi thué tra
hét t6ng tién thué trong thai gian trén thi quyén thué sé duoc
chuyén thanh quyén s& hiru [9].

- Chuong trinh chi dp dung cho ngudi cé viéc lam nham tao déng
lyc lam viéc, phan dau lién tuc déng thai dam bao thu nhap - nguén
thu cho viéc chi tra [9].

“Diém sang” cla cac giadi phap trén la kha nang linh hoat, tao
diéu kién cho ngudi thué (déng tién thué nha) chuyén déi sang hinh
thiic s& hitu, gan lién v6i nguén thu nhap ti viéc lam gitp ngudi lao
doéng co dong luc phan dau va duy tri hiéu qua, nang suat lao déng.

3.3. Phat trién NOXH binh déng, khong phan biét va tuan
tha cac quy luat kinh té thi truéng tai New Zealand

New Zealand la nudc dan chii cao véi dai da s6 ngudi dan thudc
tang I6p trung luu véi muc tiéu phat trién nha & ludn hudng binh
déng, khéng phan biét giau nghéo, da dang, va tuan tha quy luat
kinh té thi trudng. V&i quan diém trén, NOXH dugc Chinh phdi cung
cap khong chi xay dung bang gach, véi, viia, sat thép, xi mang ma
hudng dén dam bao chat luong séng va dich vu t6t cho ngudi dan.
Do dé, cac loai NOXH kha da dang bao gém:

-Nha & khdn cdp cho ngudi hién khéng c6 nci nao dé & hoic
khéng thé duy tri chd & hién tai;
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- Nha & chuyén tiép (nha tam) cho ngudi c6 nhu cau khén thiét vé
nha & trong vong 12 tuan;

- Nha s& hitu ting phdn cho ngudi thué dai han, thanh toan theo
tlng giai doan;

- Nha chung vén (ngudi st dung mua 60-80% gia trj tai san, va té
chtic cung cap NOXH chung vén s hiiu);

-....[9].

V& chinh sach phét trién NOXH, Chinh ph New Zealand uu tién
cho ngudi khéng thé thué nha & tu nhan, va hé trg tra tién thué mot
phan; do Kainga Ora - Cg quan phat trién dé thi (thudc Chinh phu),
cung phéi hgp vai Cong ty cung cdp nha cong déng (Cummunity
Housing Provider - CHP) van hanh, vdi vai trd va su phdi hgp nhu
sau:

-Kainga Ora (thuéc Chinh phu quan ly) chiu trach nhiém tao quy
d4t sdn sang dé xay dung nha & véi quy hoach, thiét ké hiéu qua, ha
tang va tién ich day du.

- CHP hinh thanh tir khéi tu nhdn - doanh nghiép, sé phat trién
céc sén phdm va phan khic NOXH khéac nhau (gém cé nha riéng 1&
gén vdi ddt va nha chung cu phét trién da dang vé phan khc), ddm
bao tinh canh tranh, minh bach va dap Ung nhu cau da dang cua
nguai dan.

Nhu vay, su thanh cong va hiéu qua trong qua trinh phét trién
NOXH c@ia New Zealand chu yéu dugc hinh thanh tir sy phéi hgp
déng bo gitta nha nudce (quy dat, ha tang, chinh sach uu dai...) va tu
nhan (phat trién nha bam sat véi nhu cau thuc té va su linh hoat cla
thi trudng).

Qua céc trudng hgp nghién ctu da trinh bay, mét s6 bai hoc
kinh nghiém cé thé dugc duc két dé tham khao va c6 thé ap dung
tai TP.HCM nhu sau:

- Su hop tdc céng tu (cdc bén c6 thé cé6 mét dai dién) la can thiét
dua trén co ché phdn céng (trong ddu tu, quan ly va diéu phdi phdt
trién dy dn) va phan cdp (vé mdt khéng gian, quyén han quyét dinh)
pha hop; theo d6 nha nudc nén déng vai tro ddu tu ha tdng, trong khi
tu nhdn c6 thé phdt huy su linh hoat trong co ché ddu tu va khé ndng
bdm sdt thuc tién ((tham khdo 3.1, 3.2, 3.3)

- Su da dang héa phén khic sén phdm dua trén két qua khdo sdt,
bdm sdt nhu cdu thuc tién ctia ngudi st dung (lién quan dén dién tich
G va cdc dich vu thiét yéu cua do thi) can duoc chi trong (tham khdo
3.2);

- Chinh sdch hé trg tai chinh nén linh hoat tao kha ndng chuyén déi
muc dich (tir thué sang s& hitu), ciing cdc qdy tao diéu kién, chi trong
tinh hiéu qua (tham khdo 3.3)

4. DE XUAT GIAI PHAP QUAN LY PHAT TRIEN KHU NHA &
CONG NHAN KCN CAT LAI2

Tu mét s8 bai hoc kinh nghiém hiéu qua va thanh céng tai mot
s6 qudc gia trén thé gidi, két hop cac két qua khao sat dugc tai khu
vuc nghién ctu (KCN C4t Lai 2, TP.HCM), nhom tac gid dé xuat mot
s gidi phap c6 néi dung chinh nhu sau:

4.1. Quan diém va nguyén tic quan ly phat trién

Quan diém

-Bdm bdo nha & cbng nhdn dugc xdy dung déng bé véi hé théng
ha tdng ky thudt va ha tdng xd hoi, ddp img tiéu chudn séng co ban.
Theo dé phdn ha tdng cdn do nha nudc ddu tu va quan ly (théng qua
mét don vi dai dién) va phdn dau tu xdy dung cong trinh nén xa héi héa
- doanh nghiép tu nhdn (uu tién cdc chd ddu tu KCN) nham khai thac
thé manh vé kha nang tiép can thij trudng va nhu cau thuc tién ctia
cong nhan;

- Phdt trién nha & c6ng nhén gdn vdi viéc dam bdo cong béng xa
héi, huéng dén néng cao chét lugng méi trudng séng va én dinh hiéu
quad céng viéc dua trén kha ndng tdi tao suic lao déng. Theo d6, dich
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vu tién ich dugc quy hoach va thiét ké can dua vao két qua khao sat
nhu ciu, dic diém sinh hoat clia céng nhan;

- T6i uu héa va khai thdc hiéu qua quy ddt thong qua qua trinh ra
soat, diéu chinh quy hoach chung toan thanh phdg; déng thai cha
trong phat trién bén viing va giam thiéu tac ddéng maéi trusng d6 thi.

Nguyén tdc

-Nguyén tdc dong bé: Quy hoach nha & phai dong bo véi quy
hoach téng thé clia KCN, bao gém ky thuat ha tang (giao théng,
thoat nudc, dién...), va cac dich vu xa hoi.

-Nguyén tdc Idy con ngudi lam trung tdm: Moi gidi phap déu
hudng dén nang cao chat lugng cudc séng ctia cdng nhan.

- Nguyén tdc xa hdi héa: Tang cudng su tham gia clia cac nha dau
tu tu nhan va cac t6 chuc xa hoi trong viéc phat trién nha & cong
nhan.

- Nguyén tdc linh hogt: Cac giai phap quan ly phai phu hgp vai
diéu kién thuc té va cé kha nang diéu chinh theo nhu cau thuc té va
xu hudng phat trién.

4.2. Cac nhém gidi phap vé quan ly phat trién

Gidi phap quan ly phat trién nha & cdng nhan KCN Cat Lai 2 phan
thanh 3 nhém gidi phdp chinh, phu hgp véi diéu kién hién trang va
kha nang dp dung trong tuong lai.

NHOM GIAI PHAP
TUONG LAI

NHOM GIAI
PHAP TIEN BQ

NHOM GIAI
PHAP CO BAN

Hinh 9. S d6 nhém gii phap quén ly phét trién nha & cong nhan KCN Cét Lai 2

4.2.1. Cdc nhém gidi phdp co ban dp dung giai doan ddu

Nhém gidi phap nay tap trung vao viéc thiét 1ap nén tang ban
dau, nham gii quyét cac van dé ca ban trong quan ly phat trién nha
& cOng nhan va tao tién dé cho cac giai doan phat trién dugc minh
hoa bang so d6 bén dudi.

[ NHOM GIAI PHAP |
CO BAN

TANG

CUONG BIEL

g i
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KHICH

TRIEN PEXUAT
KHAIQUT
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Hinh 10. So d6 nhém gidi phap ca ban quan Iy phat trién nha & CN KCN Cat Lai 2
4.2.2. Cdcnhém giai phdp tién bé ddp iing nhu cdu cdp thiét tir
thuc tién
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Hinh 11. So d6 nhém gii phap ti€n bd quan ly phat trién nha 6 cong nhan KCN Cat Léi 2
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Sau khi hoan thanh céc gidi phép co ban, nhom giai phap tién
b6 tap trung vao nang cap va téi uu hda hé théng dé dap tng nhu
cau phat trién bén ving.

4.2.3 Cdc nhém gidi phdp chién lugc trong tuong lai

Nhém gidi phdp nay hudng téi cac muc tiéu lau dai, dap tiing yéu
cau, muc tiéu chién lugc phat trién bén viing va nang cao chat lugng
s6ng cho cong nhan dugc quan tam va trién khai ap dung trong
tuong lai xa hon.

| NHOM GIAI PHAP
TUONG LAL

TRIEN KHAI HE
THONG QUAN
LY THONG
MINH

TANG CUONG TANG TiNH KHLA
KHA NANG TIEP THECUA DA%
CAN NI X0 NHA

Hinh 12. S¢ d6 nhom gidi phdp tuong lai quan Iy phét trién nha & cng nhan KCN Cat Lai 2

5. KET LUAN VA KHUYEN NGHI

Dua trén cac két qua diéu tra, khao sat thuc té, cing két hgp mot
s0 bai hoc kinh nghiém tir mét s6 nudc trén thé gidi, nghién clu nay
dugc ky vong gop phan xac dinh rd cac van dé bat cap con ton tai,
tir d6 dé ra mot sé gidi phap quan ly phat trién nha & cong nhan tai
KCN Cat Lai 2; dong thai dé xuat mét s6 khuyén nghi dén chinh
quyén dia phucng nham trién khai hiéu qué hon trong tuong lai.

5.1. Thuc trang va nhiing bat cip con ton tai tai khu vuc
nghién cru, va mét sé bai hoc kinh nghiém c6 thé tham khao ap
dung ti mét sé quéc gia

Khao sat thuc té tai khu vuc nghién ctu cho thdy mot s6 bat cap
can quan tam va sém dugc khac phuc:

- Tinh trang nha tro tu phdt khéng duoc kiém sodt hiéu qua va cdn
chu trong vai tro quan ly cda chinh quyén dia phuong; do dé, chién
lugc dau tu va quy dat phat trién van can dugc duy tri;

- Cdc giai phdp thiét ké khéng gian &, sinh hoat cong nhan chua
that su bam sat nhu ciu thuc tién lién quan dén dic diém sinh hoat,
hiéu qua lao dong; theo dd6, dién tich & nhd nhung tién ich xa hoi
can dugc chu trong va dap tng day du;

- Cdc chinh sdch khuyén khich ddu tu chua thdt su hiéu qua déi véi
doanh nghiép; coséphdp Iy lién quan dén viéc xem xét diéu kién hé tro con
bdt cap; do d6, can d6i mdi theo hudng tao diéu kién céng nhan KCN
Cat Lai 2 dé dang tiép can cac quy hod trg, tap trung thio g nhiing
vuGng mac trong thui tuc phap ly nhat la vé chiing minh thu nhap.

Theo d6, moét s6 bai hoc kinh nghiém tir mot s6 nudc trén thé
gidi c6 thé dugc tham khao va ap dung:

-Su phéi hop céng tu (mébi bén c6 thé thanh lap mét don vi dai
dién). Bon vi nha nuéc chiu trach nhiém dam bao ha tang kinh té -
xa héi ctia khu vuc véi vai trd quan trong trong qua trinh dau tu ban
dau, trong khi d6, cac don vi tunhan nén phat huy vai trod ¢ giai doan
sau - dau tu xay dung va khai thac cac céng trinh nha & céng nhan;

- Chinh sdch hé trg ngan sdch vén vay uu dai va tao diéu kién cho
c6ng nhdn dé dang tiép can. Cac chuong trinh hé trg nén dugc mé
rong va linh hoat vé diéu kién, déng thai cé chinh sach linh hoat
chuyén déi giai doan tr thué sang s& htu véi cac chuong trinh vay
uu dai trién khai tir cAc ngan hang hoic kénh trién khai théng qua
céc doanh nghiép dé céng nhan cé nhiéu su lua chon phu hap véi
nang luc, diéu kién tai chinh va kha nang phat trién trong tuong lai;

- Ddnh gid va dé xudt bé tri lgi viéc sir dung quy dét trong KCN Cat Ldi 2,
theo hudng can khai thac tiém nang dat dai dua trén viéc xac dinh rd cac

khu vuc c6 thé chuyén déi hodc téi bé tri @€ t6i uu héa st dung dat cho
nha & céng nhan nhung déng thai van bam theo xu huéng dich chuyén
c6ng nghiép ra ngoai khu trung tam d6 thi theo chién lugc hién nay;

- Tdng cudng vai tro va hiéu quad cla céng tdc quan ly cta chinh
quyén dia phuong bang giai phap dé xuat ap dung hé thong quan ly
thong minh va xay dung khung phap ly déng bé nham gidm sat,
kiém soat chat lugng nha & cho cong nhan trong tuong lai.

5.2. Mét s6 khuyén nghi ¢é lién quan dén cdéng tac quan ly
va chién lugc phat trién dai han cia db thi

- V& quan ly nha tro tu phdt va ha tdng nha & hién hau:

+ Kiém soét chat ché nha tro tu phat bang viéc ban hanh quy
dinh ro rang vé tiéu chudn an toan, vé sinh, va chat lugng téi thiéu
déi v6i cac nha tro trong va quanh KCN; déng thdi thanh lap té
thanh tra gidm sat dé thuc hién kiém tra dinh ky.

+ Cai tao, nang cap ha tang nha & hién hiu thong qua giai phap
hé trg cac chli nha tro hién hitu vé tai chinh va ky thuat dé cai tao ha
tang théng qua cac chuong trinh hé trg vay von uu dai cho céng
nhan thué nha cai tién.

- Vé quy hoach va s dung dat:

+ T6i uu hoda - nang cao hiéu qua sir dung dat théng qua qua
trinh diéu chinh d6 an quy hoach téng thé: Kich hoat 2,87 ha dat
dugc quy hoach cho nha & cong nhan tai trung tam KCN Cat Lai 2
hién dang bo tréng; hoac

+ C6 thé xem xét diéu chinh quy hoach phan bé hgp ly dat cong
nghiép va dat nha &, dam bao khéng gian luu tra an toan, thuan lgi
cho céng nhan..

- V& chinh sdch hé trg va phdp ly

+ Tang cudng chinh sach khuyén khich dau tu: Mién gidam thué
dat, thué thu nhap doanh nghiép, va ho trg tai chinh truc tiép cho
cac doanh nghiép tham gia phat trién NOXH.

+Don giadn héa tha tuc phap ly: Gidm thiéu thai gian va chi phi
th tuc cho cac du an nha & céng nhan, va nén cé co ché chuyén déi
muc dich (tU thué sang s& hiu);

- V& chién lugc phdt trién dai han

+ Ung dung cédng nghé quan ly théng minh: Phat trién hé théng
quan ly tap trung, st dung cong nghé dé giam sat chat lugng, tién
d6 xay dung, va nhu cau cta cong nhan.

+ Phét trién nha & linh hoat: Xay dung cac loai hinh nha & c6 quy
mo6 nhd, c6 thé linh hoat ghép néi hodc di déng, giup tiét kiém chi
phi dau tu va dap tng nhu cau nha & tam thoi.

+ Xay dung hé thong ha tang xa hoéi toan dién: Bao gém giao
théng, trudng hoc, khu vui chai va dich vu y t€ d€ ddm bao chat
lugng séng cho céng nhan.
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nhiét theo SP 260.1325800.2023
Research on design thermal profiles according to SP 260.132a800.2023

> TS NGUYEN LE THOY
Trudng Dai hoc Kién trdc Ha Noi, Email: nlthuy.hau@gmail.com

TGM TAT

Bai bao trinh bay khai quat chung vé thanh dinh hinh giam nhigt, viec
sir dung ching cho cac két cdu bao che ciia nha, ciing nhu phureng
phap tinh toan céu kién thanh dinh hinh gidm nhigt theo tigu chudn
“K&t cau thep thanh mang lam bang thép tao hinh ngudi ma kém va
tdém song - Ouy tic thigt k&" coa Lien bang Nga SP
260.1325800.2023. Dang thai, thuc hign vi dy s minh hoa vigc tinh
toan dac trung hinh hoc tigt dign ddi vai céu kién chiu nén dang tam
va cdu kign chiu udn thudn tay, nhdm lam séng td hon Iy thuyét tinh
toan cau kién thanh dinh hinh gidm nhigt ca rénh @ bung.

Tir khoa: Kt céu thép; tao hinh ngudi; thigt ke; thanh dinh hinh
giam nhigt; SP 260.1325800.2023.

ABSTRACT

The article presents a general overview of thermal profiles, their
use for building enclosure structures, as well as the method of
calculating thermal insulation profiles according to the standard
“Cold-formed thin-walled steel profile and galvanized corrugated
plate constructions - Design rules” of the Russian Federation SP
260.1325800.2023. At the same time, an illustrative calculation
example is performed to illustrate the calculation of cross-sectional
characteristics for compression and bending members, in order to
clarify the theory of calculating thermal insulation profiles with
grooves in the web.

Keywords: Steel structures; cold forming; design; thermal

profiles; SP 260.1323800.2023.

1.DAT VAN BE

Cau kién thanh thanh méng tao hinh nguéi no6i chung dugc st
dung kha phé bién hién nay, hinh thuc tiét dién da dang nhung phé
bién han ca la tiét dién chi C, Z, ¥, m{ v.v.. Viéc tinh toan cau kién
thanh méng tao hinh ngudi c6 thé sir dung cac tiéu chudn tién tién
trén thé gidi, chdng han nhu tiéu chudn chau Au (EN 1993-1-3), My
(AISI $100-16), Trung Quéc (GB 50018-2002), Uc/New Zealand (AS/NZS
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4600:2018), Lién bang Nga (SP 260.1325800.2023) v.v.., & Viét Nam
chua c6 tiéu chudn riéng cho loai két cdu nay, k€ hoach bién soan Tiéu
chuidn Viet Nam du kién dua trén co s& tham khdo SP
260.1325800.2023. Thay rang, SP 260.1325800.2023 c6 dé cap dén loai
thanh dinh hinh gidm nhiét (tepmonpoduns - thermal profile) [4],
chdng dugc st dung cho cac két cau bao che (chang han, tdm tudng
hodc tdm mai) trong cac nha c6 yéu cau cach nhiét (nha cé sudi, kho
lanh, kho bao 6n). Hinh 1 minh hoa thanh dinh hinh gidm nhiét c6 ranh
& phan bung, va viéc st dung ching trong khung ctia két cau bao che
cho nha [6]. Hinh 2 minh hoa viéc truyén nhiét tir cac canh cta tiét dién
khi nhiét d6 chénh léch la am 30 °C va duaong 20 °C.

4

Hinh 1. Thanh dinh hinh gidm nhiét va st dung trong khung

ACC_ B[] Tl
:gz »j[m%/_ -‘I j

t +20°C

Hinh 2. Minh hoa su gidm nhiét trong thanh

2. CAU TAO VA TiNH TOAN THANH DINH HINH GIAM NHIET

2.1.Cau tao

Lua chon thanh dinh hinh gidm nhiét, loai ranh 16 bé tri doc theo
phan bung cta thanh dinh hinh.

- Chiéu dai thanh: chiéu dai theo yéu cau tir 0,1 m dén 12,0 m,
dung sai theo chiéu dai =1 mm.

- Chiéu cao tiét dién thanh (kich thudc pha bi, don vila mm): 104;
124; 154; 179; 204; 254.

Chiéu day thép S (don vila mm): 0,8; 1,0; 1,2; 1,5; 2,0.

2.2. Tinh toan [3], [4]

Thanh dinh hinh gidm nhiét thanh mong tao hinh ngudi (ch(t U,
%, Cvachir Z) c6 cac ranh thiing & bung (Hinh 3) phai dugc tinh toan
c6 ké dén anh hudng ctia cac khe ranh dén (ing suat mat 6n dinh téi
han ow clia cac tdm cé ranh thang [4].
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a) Tdm cé mgt hang ranh thing

0,5h,
Ll

0,5h,

emm
. .

b) Tdm c6 hai hang rdnh thiing giéng nhau
Hinh 3. (ac thong s6 ranh thiing cta thanh dinh hinh gidm nhiét
Phuong phap tinh toan dudi day cho phép st dung cac tam cé
kich thudc va vi tri ctia cac khe ranh théa man diéu kién (7.85) trong
[4]:

5<0,907+0,832(5j_g,g4(ij+05944(Ej .
h p » i

trong do: g, ¢, d, h, hola cac kich thudc néu trén Hinh 3.

Trong trudng hgp téng quét ddi vai bung hodc canh (xem Hinh
3) dang tam c6 ranh thing va phan bé ung sudt khéng déu trén
chiéu rdng, ting suat mat 6n dinh t&i han trong giai doan dan héi cé
thé dugc xéac dinh theo cac cong thuic (7.86) dén (7.89) trong [4]:

7*D T Et?
=k =k, ————— 2
Tor =He T2y “12(1-v7) K @
trong doé:
8(1+4k, +kyv—v
o SRk ;
J+w) +0112(1-p) +(1+y)
kh
= 4
Pk +hy @
dZ
k=24(1-v)p— (5)
ac
G day:

D la dé cing tru cta tam;

a la budc cla cac ranh 16 doc theo chiéu dai ctia tam;

¢ la chiéu dai ctia moét ranh 16;

d la budc cla cac ranh 16 theo phuong chiéu rong tam;

h la chiéu rong ly thuyét ctia tam, xac dinh theo 7.2.5 trong [4];

ho la chiéu rong ctia phan tdm co khe ranh;

h1 13 t8ng chiéu rong clia cac phan tdm khong cé khe ranh, hy =
h- ho;

V13 hé s6 Poisson (v=0,3);

w lati s6 gilia Uing suat nhé hon va tng sudt I6n hon (c6 ké dén
dau, khi nén dugc coi la duang);

Blahé s6, xac dinh theo Bang 1.

Bang 1. Gia tri hé sé

a/d 2,5 3,0 4,0 6,0 8,0 10,0 o

£ | 0249 | 0,263 | 0,281 | 0,299 | 0,307 | 0,313 | 0,333

DO méanh quy udc cua tam Zp dugc xac dinh theo cong thuc

(7.19) trong [4] phu thudc vao Ung suat téi han o, tinh theo céng
thic (2). Ti€p theo, tim hé s6 gidm ptheo 7.3.1.7 hoac 7.3.1.8 va xac
dinh chiéu rdng hiiu hiéu theo Bang 7.2 va Bang 7.3 trong [4].

Tiét dién ngang hiu hiéu cia sudn cing mép (néu cd) clia thanh
dinh hinh giam nhiét trén bung dugc thuc hién vai viéc thay Ki bang
K14, dugc xac dinh theo céng thic (7.90) trong [4]:

K, =k K, (6)
trong doé:
K 1a d6 clng cda 16 xo dan héi mém, xac dinh theo cong thic
(7.35) trong [4]:
E-f 1
K = (7)

4(1-v?) ik, +B +0.5b, b, -h, -k,
k2 14 hé s6, xac dinh theo cong thtic (4).

Kha nang chiu luc cua tiét dién ngang thanh dinh hinh giam
nhiét do tac dung cda luc ngang va dudi tac dung déng thai clia luc
doc, luc ngang va mé men udn véi viéc thay Vi bang Vi, term, dugc xac
dinh theo cong thic (7.91) trong [4]:

Vw,lerm = Vn(l _EJ(Z\/g d j (8)
a a—c¢

trong do:
d
(2\/5 j <1;
a—c¢
Vi 12 kha nang chiu lyc cua tiét dién ngang dac (khéng co khe

ranh) do tdc dung cla luc ngang, dugc xac dinh theo cong thiic (8.41)
trong [4]:

Va = 75.hwtf;/ 9)
Simmo
Tinh toan chiu ép mét va mat én dinh cGa bung cé ranh thang
clia thanh dinh hinh gidm nhiét chiu tac dung ctia phan luc géi tua
hoac luc ngang cuc b khac tdc déng Ién canh dugc thuc hién véi
viéc thay t bang te, dugc xac dinh theo céng thtic (7.92) trong [4]:

1, =3k, -t (10)
trong do:

k2 12 hé s6, xac dinh theo cong thuic (4);

t la chiéu day tinh toan cta bung.

3.ViDU MINH HOA

Dit liéu ban dau: Thanh dinh hinh gidm nhiét c6 kich thudc tiét
dién ngang va vi tri clia cac ranh dugc thé hién trong Hinh 4. Vat liéu
thanh dinh hinh - thép mac 350 theo TCVN 6525:2018 (ISO
4998:2014) c6 cudng do tinh toan f,a = 335 MPa [1]. Cac ranh trén ban
bung thanh dinh hinh c6 dugc bang cach loai bé vat liéu [7].

Déc trung hinh hoc cta toan bé tiét dién ngang cda thanh dinh
hinh gidm nhiét (v&i s6 lan cat téi da trén tiét dién): A = 5,94 cm?; Iy =
503,6 cm*; 1, =51,9 cm* Wy = 43,8 cm3; Wy = 9,3 cm?.

Cac théng s6 clia tdm duc 16 dugc thé hién trén Hinh 4. Theo dé,
a =100 mm la khoang cach cuta cac 16 ranh theo phuong chiéu dai
tadm; ¢ = 75 mm la chiéu dai khe duc; d = 10 mm la budc ctia cac 16 co
ranh theo chiéu rong ctia tdm; ho1 = 33 mm la chiéu réng clia phan
c6 khia; nr = 2 la s6 hang c6 khia doc theo chiéu rong ctia tam; h = b,
= 225,7 mm la chiéu réng ly thuyét ctia tdm; h1 = h - ho1-nr = 159,7
mm |a chiéu réng cla cac phan tdm khéng c6 ranh; ho = he1-n, = 66
mm la chiéu réng ctia cac phan tam cé khia.
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Hinh 4. Kich thudc tiét dién ngang va vi tri clia cac ranh trén thanh dinh hinh giam nhiét
Kich thudc clia cac khia va vi tri cla ching trong phan tur tiét dién
phai thda man yéu cau theo cong thic (1):

100 =0,44<0,907 + 0,832x£78,84x£+
225,7 100 100
+0,944 x 66 7 =0,923.

Yéu cdu: Xac dinh tiét dién ngang hiru hiéu cho céac bai toan khi
chiu nén dung tam va khi chju uén thuan tuay.

Loi gidi:

Bai toan 1. Xdc dinh tiét dién hiru hiéu cia thanh dinh hinh giam
nhiét khi chju nén ding tam

Budc I3p 1

Budc 1. Xac dinh tiét dién hitu hiéu cta ban bung duc 16:

a) Gia tri ctia hé sé ks dugc xac dinh theo céng thic (3) - (5):

- Dya vao ti sé a/d 3 Bang 1, tim gia tri cila hé s6 3

al/d=100/10=10—» £=0,313

- Hé s6 k dugc xéac dinh theo cong thic (5):

2

k=24%(1-0,3)x0,313%—2 0,07
10075

- Hé s6 k, dugc xac dinh theo cong thic (4):
_0,07x225,7
0,07x159,7 +66
- Hé s6 ks dugc xéac dinh theo cong thic (3) khiy = 1 cho trudng
hgp tdm bi nén déu:
8x(1+1/0,205 +0,205x0,3-0,3)

=243
JO+1) +0,112x(1-1) +(1+1)

b) Ung sut mat 8n dinh t6i han clia tdm dugc xac dinh theo céng
thuc (2):

=0,205

2

c =

3,14° x2,06x10° x 1,5
12x(1-0,3")x 225,7°

¢) D6 manh quy udc va hé s6 suy gidm clia tdm dugc xac dinh
theo cac cong thic:

- D6 manh quy udc ctia tam dugc xac dinh theo cong thiic (7.19)
trong [4]:

f),(,/aw_ =/335/20 = 4,093

- Hé s8 gidam dugc xac dinh theo céng thic (7.16) trong [4] véi

%, >0,673

o, =2,43x

cr

=20 MPa

dé6i véi cac tdm dugc ngam trén cac canh doc:
Ay —0,055(3+y)  4,093-0,055x(3+1)
P 7 4,093’
d) Chiéu rong va kich thudc hitu hiéu cta phan én dinh clia tdm
chiu nén dugc xac dinh theo Badng 7.2 trong [4]:
bef = p-b =0,23%x225,7=51,9 mm
b1,e1 =0,5-bef =0,5%51,9 =26 mm

=0,23
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b1,e2=0,5-ber =0,5%x51,9 =26 mm

Budc 2. Xac dinh chiéu réng hiru hiéu cia ban canh chiu nén cta
tiét dién ngang clia thanh dinh hinh giam nhiét.

Khi chiu nén duang tam, su phan bé Ung suat dugc coi la dong
déu.Theo do, lay: y =c, /0, =1; k, =40

a) Ung suat mat 6n dinh téi han clia tdm dugc xac dinh theo cong
thuc (2):
3,14* x 2,06 x10° x 1,57
12x(1-0,3)x75,7°

trong dé: b = by = 75,7 mm la chiéu rong ly thuyét cta tam.

=4x =292 MPa

o,

b) D6 manh quy udc va hé sé giam cla tam dugc xac dinh theo
cac cong thuc:

- D6 manh quy uéc clia tdm dugc xac dinh theo céng thiic (7.19)
trong [4]:

2, =\fra 0. =+/335/292 =1,071
- Hé sé giam dugc xac dinh theo céng thuc (7.16) trong [4] khi
/Tp > 0,673 nhu d6i véi cac tam c6 ngam vao cac canh doc:
2y =0,055(3+y) 1,071-0,055x(3+1)
P= 7 - 1,0712

=0,74

¢) Chiéu rong va kich thuéc hru hiéu ctia phan 6n dinh clia tdm
chiju nén dugc xac dinh theo Bang 7.2 trong [4]:

bef = p-b =0,74x75,7 = 56,0 mm

b2e1 = 0,5-ber = 0,5x56,0 = 28,0 mm

b2,e2=0,5-ber =0,5x56,0 = 28,0 mm

Budc 3. Xac dinh chiéu réng hitu hiéu ciia phan nhé ra ctia mép gap
bién ctia ban canh cua tiét dién ngang clia thanh dinh hinh gidm nhiét.

a) Gia tri clia hé s6 ks dugc xac dinh:

bpc = 19,9 mm la chiéu réng ly thuyét clia phan nhé ra cia mép
gap; bp = 75,7 mm la chiéu roéng ly thuyét cta ban canh chiu nén;
b,./b,=19,9/757=0,26<0,35 dod6ks=0,5.

b) Ung sust mat 6n dinh t6i han clia tdm dugc xac dinh theo cong
3,14*x2,06x10° x1,5°
12x(1-0,3")x19,9°

thic (2): 0, =0,5x =528 MPa

¢) 6 manh quy udc va hé sé suy gidam cla tam dugc xac dinh
theo céc cong thic:

- D6 manh quy udc clia tdm dugc xac dinh theo céng thiic (7.19)
trong [4]:

A, =\f,a]0. =+[335/528 =0,797 > 0,748

- Hé s6 giam dugc xac dinh theo céng thuc (7.18) trong [4] véi
ﬂfp > 0,748 d8i véi cac tam dugc ngam trén mét canh doc:

-0,1 -0,1
pzlp 7(2), 88 _ 0,797 0; 88:0,96
A 0,797

d) Chiéu rong hitu hiéu ctia phan nho ra cia mép gap cua tiét
dién ngang cda thanh dinh hinh gidm nhiét dugc xac dinh theo céng
thuc (7.28) trong [4]:

Cef = pxbpc = 0,96x19,9 = 19,1 mm.

Budc 4. Xac dinh tiét dién ngang hiiu hiéu clia sudn ciing bién
cla ban canh chju nén cua tiét dién ngang.

Sudn ciing bién bao gém ban than phan mép gap va phan hiwu
hiéu ctia ban canh chiu nén cda tiét dién (Hinh 5).
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Hinh 5. SuGn cting bién trén ban canh thanh dinh fll}ﬂ/l giam nhiét
a) B0 cling cuda 1o xo dugc xac dinh theo cong thuc (7):
206000 1,5

4x(1-0,3")

1

1
X

69,47 x228,5+69,4° +0,5%228,5x1,0x 69, 4>
K, =k, K, =0,205x0,096 =0,02 MPa,

trong doé: k> = 0,205 - xem Budc 1 muc a); b1 =69,4 mm la khoang
céach tirgiao diém clia ban bung va ban canh dén trong tam cda dién
tich hitu hiéu cia mép gap (Hinh 5); b, =69,4 mm la khoang céch tur
giao diém cla ban bung va ban canh dén trong tdm cua dién tich
hitu hiéu cia mép gap cho ban canh th hai; ke = 1 - d6i vai tiét dién
déi xtiing chiu nén; h., = 228,5 la chiéu cao cta ban bung gila cac
dudng trung binh cuta cac ban canh;

b) Ung sudt mat 6n dinh téi han cla sudn ciing dugc xac dinh
theo cong thic (7.34) trong [4]:

. 2-JKEL,  2x4J0,02x2,06x10° x 2897
crs A - 72

trong do: As = 72 mm?la dién tich cia suon ciing bién (Hinh 5); I
= 2897 mm* la m6 men quén tinh déi véi truc a-a cla sudn cling
bién (Hinh 5).

¢) D6 méanh quy udc va hé sé suy giam kha nang chiu luc do mat
én dinh dang phéng cla sudn cing bién duogc xac dinh theo cac
cOng thuc:

-B6 manh quy udc clia suon ciing theo cong thic (7.40) trong [4]:

A, = S _ /§:1,868>1,38
O—(Jr,}' 96

- Hé s6 suy giam kha nang chiu luc clia sudn cing do mat 6n dinh
dang phéng theo cong thuic (7.39) trong [4]:

Ko = 0,66/ As = 0,66 /1,868 = 0,353

d) Tiét dién ngang hiu hiéu cta sudn cling bién dugc xac dinh
theo cong thic (7.43) trong [4]:

Loy = Xat =0,353x1,5=0,53 mm

Tiét dién ngang h(iu hiéu cta sudn cling bién (& budc lap 1) dugc
thé hién trén Hinh 6.

=0,096 MPa

=96 MPa

b =280
b, =757
Do = 28

0 S
~
1

Cor=19,1
by, :=19,9
c=22

Hinh 6. Budc lap 1. Tiét dién ngang hitu hiéu cla sudn cing bién

Budc 5. Tinh chinh hé s6 34 suy gidm kha nang chiu luc cia sudn
ciing do méat 6n dinh dang phang:

CHU THICH: Viéc tinh chinh hé s6 4 khong phai la giai doan bat
budc khi xac dinh tiét dién ngang hiu hiéu clia sudn cling va dugc
thuc hién theo quyét dinh ctia ngudi thiét ké.

Budc lap 2

a) Gia tri cap nhat cta chiéu rong hitu hiéu ctia phan én dinh cla
bén canh lién ké véi sudn ciing dugc xac dinh:

1) Gia tri htu hiéu clia d6 manh quy udc cta tam dugc xac dinh
theo céng thuc (B.1) trong [4]:

= Apl7, =1,071x,/0,353 = 0,636

A

p,red
trong do: ﬂfp =1,071 la d6 manh quy udc cla tam, dugc lay tur
budc lap 1;
2) Hé s6 suy gidm dugc xac dinh theo céng thuc (7.15) trong [4]
khi ﬂfp <0,673 nhu d6i véi cac tam cé ngam trén mot canh doc

nhung c6 gié tri @ manh quy uéc 1, ,,

p=1

3) Chiéu réng va kich thudc hitu hiéu ctia cac phan 6n dinh cla
tdm chiu nén dugc xac dinh theo [4]:

ber= p-b = 1x75,7 = 75,7 mm

be> = 0,5-bef =0,5%75,7 = 37,8 mm.

b) xac dinh gia tri cap nhat cta chiéu rong hiiu hiéu cta phan
nho ra clia cac mép gap clia ban canh cua tiét dién ngang cla thanh
dinh hinh gidm nhiét:

1) Gia tri hGtru hiéu cila d6 manh quy udc clia tam dugc xac dinh
theo coéng thuc (B.1) trong [4]:

/T[L,I‘Ed = ZP ld = 07797 X 0,353 = 0,474

trong dé /TP =0,797 la d6 manh quy uéc clda tam, dugc ldy ti
budc lap 1 (xem Budc 3 muc c)).
2) Hé s6 suy giam dugc xac dinh theo céng thic (7.17) trong [4]

khi 4 <0,748 nhu déi véi cac tdm cé ngam trén mot canh doc

14
p=1
3) Chiéu réng hiru hiéu ctia phan nhé ra ca mép gap cda tiét
dién ngang cta thanh dinh hinh gidam nhiét dugc xac dinh theo cong
thuc (7.28) trong [4]:
Cef=1%19,9=199 mm
¢) Xac dinh d0 ciing cuda 1o xo Kit theo céng thtic (6)
K, =k K =0,205x0,11=0,023 N/ mm*
trong d6: ka2 = 0,205 - xem Budc 1 muc a); theo cong thic (7)
206000x1,5
i s whe
4x (1 -0,3 )
o 1
65,37 x228,5+65,3° +0,5%228,5x1,0x 65,3°

=0,11 MPa

trong do: b1 = 65,3 mm la khodng cach tir truc trung tdm clia ban
bung dén trong tam tiét dién tinh toan ban dau mép gap (k€ ca phan
6n dinh cta ban cénh) trén ban canh 1 (Hinh 7); b, = 65,3 mm la
khoang cach tirtruc trung tdm cda ban bung dén trong tam tiét dién
tinh todn ban dau ctia mép gap (bao gém ca phan én dinh cia ban
canh) trén ban canh 2; k= 1 - déi vdi tiét dién déi xiing chiu nén; hw
= 228,5 mm la chiéu cao cla ban bung gilta cac dudng trung binh
clia cac ban canh;
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Hinh 7. Budc Iap 2. Kich thudc tinh chinh cla sun cting bién trén ban dnh thanh dinh
hinh gidm nhiét

d) Ung sudt mat én dnh téi han cda sudn cling dugc xac dinh
theo cong thuc (7.34) trong [4]:

_2-JKEL 2x4J0,023x2,06x10° x 3486
oY - 88

trong do: As = 88 mm?la dién tich cla sudn cting bién (Hinh 7); I
=3487 mm*la md men quan tinh déi véi truc a-a clia sudn ciing bién
(Hinh 7).

e) D6 manh quy udc va hé sé suy gidm kha nang chiu luc do mat
8n dinh dang phéng cla sudn cling bién dugc xac dinh theo céng
thuc:

-B06 manh quy udc clia sudn ciing theo cdng thiic (7.40) trong [4]:

7 = S _ 1235 _1 908 >1,38
O-L‘I',.V 92

- Hé s6 suy giam kha nang chiu luc clia sudn ciing do mat 6n dinh
dang phéng theo céng thtic (7.39) trong [4]:
0,66 0,66
"~ s 1,908

Vi & budc 13p thir 2, cac phan 6n dinh cla cac tdm (be2 cho ban
canh va cercho mép gap) tao sudn ciing da dat kich thudc I6n nhat
(ttc la p = 1), nén gid tri cudi cing ctia hé s6 suy gidam kha nang chiu
luc x4 do mat 8n dinh cta hinh dang tiét dién (mat 6n dinh phing
clia sudn cing) dugc 1y tir budc lap nay

Ko =Xap=0,346

=92 MPa

=0,346

Xan

f) Xac dinh tiét dién ngang hiu hiéu dugc cap nhat cta susn
ciing bién (dua trén viéc tinh chinh 13p lai hé s6 yq4) dua trén céng
thuc (7.43) trong [4]:

b, = x,1=0346x1,5=0,52 mm

g) Xac dinh tiét dién ngang hru hiéu cudi cling clia sudn cing
(xem Hinh 8).

bl S| =
R o) > |
’ 1 3 |
- R |
|

c=22

Cer=19,9
b,.=19,9

Hinh 8. Tiét dién ngang hitu hiéu cudi cing cia suon cling bién

Déc trung hinh hoc cla tiét dién ngang hitu hiéu (xem Hinh 12a)
ctia thanh dinh hinh gidm nhiét chiu nén didng tam:

Aef = 2,25 cm?; letx = 264,8 cm*; lery = 17,2 cm*; Weex = 23,0 cm?;
Wery = 3,1 cm?,

Bai toan 2. Xac dinh tiét dién ngang hiu hiéu cta thanh dinh
hinh gidm nhiét khi uén thuan tly trong mat phang c6 dé ciing 16n
nhat.
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Budc 1. Xac dinh chiéu réng hiru hiéu clia ban canh chiu nén ctia
tiét dién ngang clia thanh dinh hinh giam nhiét.

Su phan bé Ung sudt trong ban canh chiu nén dugc coi la déng
déu. Theo dé, lay

v=o0,/0=10; k., =4,0

a) Xac dinh ting sudt mat &n dinh tdi han clia tdm bang céng thic (2):
y 3,14 x2,06x10° x1,5°

12x(1-0,3)x75,7°

trong d6: b = b, = 75,7 mm la chiéu rong ly thuyét ctia tam, dugc

xac dinh theo Hinh 7.

b) D6 manh quy udc va hé s6 suy gidam cla tam dugc xac dinh
theo céc cong thic:

- D6 manh quy uéc clia tdm dugc xac dinh theo céng thiic (7.19)
trong [4]:

2, =\fu]o, =335/292 =1,071
- Hé s6 suy gidm dugc xac dinh theo cong thuic (7.16) trong [4]

=292 MPa

O-(:r =

khi /Tp > 0,673 nhu d6i véi cac tdm c6 ngam vao cac canh doc:

2, —0,055(3+y) 1,071-0,055x(3+1)
- 7 - 1,071

¢) Chiéu rong va kich thudc hitu hiéu ctia phan 6n dinh clia tdm
chiu nén dugc xac dinh theo Bang 7.2 trong [4]:

ber= p-b =0,74x75,7 = 56,0 mm

bzer = 0,5-ber =0,5%56,0 =28,0 mm

bze2=0,5-ber =0,5%56,0 =28,0 mm

Budc 2. Xac dinh chiéu rong hiru hiéu phan nho ra céng xon clia
mép gap cla ban canh tiét dién ngang thanh dinh hinh gidam nhiét

a) Gia tri clia hé s6 k- dugc xac dinh:

bpc=19,9 mm la chiéu réng ly thuyét ctia phan nhé ra ctia mép
gap; b, = 75,7 mm la chiéu rong ly thuyét cGa ban canh chiu nén;
b,./b,=19,9/75,7=0,26<0,35 do d6, theo céng thiic ks = 0,5.

b) Ung sust mat 6n dinh t6i han clia tdm dugc xac dinh theo cong
thuc (2):

=0,74

3,14 x2,06x10° x 1,5
12x(1-0,3")x19,9°

¢) P& manh quy udc va hé s6 gidam clia tdm dugc xac dinh theo
cac cong thuc:

- D06 manh quy udc ctia tam dugc xac dinh theo cong thiic (7.19)
trong [4]:

Zp = \/fyd/oc,_ = \/335/528 =0,797 > 0,748

- Hé s6 gidam dugc xac dinh theo céng thuc (7.18) trong [4] véi
Zp > 0,748 d6i véi cac tam dugc ngam trén mét canh doc:

=528 MPa

o, =0,5x

o= Ap —3,188 _ 0,797—0;188 0,96
1y 0,797

d) Chiéu rong htu hiéu ctia phan nho ra cia mép gap cua tiét
dién ngang cda thanh dinh hinh gidm nhiét dugc xac dinh theo cong
thuc (7.28) trong [4]:

Cef = pXbpc =0,96%19,9 = 19,1 mm.

Budc 3. Xac dinh tiét dién ngang hiu hiéu ctia sudn cing bién
cla ban canh chju nén cua tiét dién ngang

Sudn ciing bién bao gém ban than phan mép gap va phan hiwu
hiéu ctia ban canh chiu nén cua tiét dién (Hinh 5).

a) b6 cling cda 16 xo Kir dugc xac dinh theo cong thic (6):

K, =k,-K =0,205x0,133=0,027 N / mm’
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trong dé: ka = 0,205 - xem Bai todn 1, Budc 1 muc a); theo cong
thuc (7)
206000 x1,5°
=X
4%(1-0,3%)

1

1

* 69,4> x228,5+69,4° +0,5%x228,5x 0% 69,4*

b1 = 69,4 mm la khodng céch tu giao diém ctia ban bung va ban
canh dén trong tam cua dién tich hiru hiéu cia mép gép (Hinh 5); bz
= 69,4 mm la khoang cach tu giao diém ctia ban bung va ban canh
dén trong tam cha dién tich hiru hiéu ca mép gap cho ban canh thu
hai; ks = 0 - néu ban canh dudi chiu kéo; hw = 228,5 mm la chiéu cao
clia ban bung gilta cac dudng trung binh cda cac ban canh;

b) Ung suat mat én dinh téi han clia sudn ciing duogc xac dinh
theo cong thic (7.34) trong [4]:

N 2x4/0,027x 2,06 x 10° x 2897
crs A - 7

S

=0,133 MPa

=112 MPa

trong d6: As = 72 mm?la dién tich cdia sudn cing bién (Hinh 5); I
=2897 mm*la mé men quan tinh déi vai truc a-a clia sudn cling bién
(Hinh 5).

¢) D6 manh quy udc va hé s6 suy gidam kha nang chiu luc do mat
6n dinh dang phang cda sudn cling bién dugc xac dinh theo céng
thuc:

-D06 manh quy udc clia sudn ciing theo cong thiic (7.40) trong [4]:

Ay = S _ /ﬁzl,m >1,38
o,, V112

- Hé s6 suy giam kha nang chiu luc do mat 6n dinh dang phang
clia sudn cuing theo cong thic (7.39) trong [4]:
_ 0,66 0,66
A 1,729
d) Tiét dién ngang hiu hiéu cta sudn cling bién dugc xac dinh
theo céng thic (7.43) trong [4]:
toy = 241 =0,382%1,5=0,57 mm
Tiét dién ngang hitu hiéu cta sudn cing bién (& budc lap 1) dugc
thé hién trén Hinh 9.

=0,382

Xa

b =80
b, =757
by, = 28 b,,=28
4 L L\z . =
= b >/ o
" 3 o n
— .QQ* o

Hinh 9. Budc lap 1. Tiét dién ngang hiiu hiéu cta suon cling bién

Budc 4. Tinh chinh Idp lai hé s6 y4 suy gidm kha nang chiu tai cta
sudn cliing do méat 6n dinh dang phang:

CHU THICH: Viéc tinh chinh hé s6 ya 13p di 13p lai khong phai la
giai doan bat budc khi xac dinh tiét dién ngang hiu hiéu cda sudn
ciing va dugc thuc hién theo quyét dinh ctia ngudi thiét ké.

Buécldp 1

a) Xac dinh gia tri cap nhat ctia chiéu réng hiiu hiéu ctia phan én
dinh ctia ban canh lién ké vai sudn cing (bez):

1) Gia tri htu hiéu ctia d6 manh quy udc ctia tam dugc xac dinh
theo céng thuic (B.1) trong [4]:

A od = Ar Xy =1,071x40,382 = 0,662

p,red

trong d6 4, =1,071 la d6 manh quy udc cla tdm, dugc lay tir
budc 1 muc b;

2) Hé s6 suy giam dugc xac dinh theo cong thic (7.15) trong [4]
khi /Tp <0,673 nhu d6i véi cac tam cé ngam trén mot canh doc
nhung c6 gié tri @ manh quy uéc 1,

p=1

3) Chiéu réng va kich thudc hitu hiéu ca cac phan én dinh cla
tam chiu nén dugc xac dinh [4]:

ber= p-b = 1x75,7 = 75,7 mm
be2 =0,5-ber =0,5%75,7 = 37,8 mm

b) Xac dinh gia tri cap nhat ctia chiéu réng hitu hiéu cta phan
nho ra clia cac mép gap clia ban canh cua tiét dién ngang cda thanh
dinh hinh gidm nhiét:

1) Gia tri hGu hiéu ctia d6 manh quy udc clia tam dugc xac dinh
theo céng thic (B.1) trong [4]:
Zoyed = Aol 2y =0,797x,/0,382 = 0,493

trong dé Z] =0,797 la d6 manh quy udc cla tam, dugc lay tu
budc 2 muc ¢;

2) Hé s6 suy giam dugc xac dinh theo cong thic (7.17) trong [4]
khi Zi <0,748 nhu dgi véi cac tdm c6 ngam trén mot canh doc

p=1

3) Chiéu réng hiu hiéu cta phan nhé ra cia mép gap cda tiét

dién ngang cta thanh dinh hinh gidam nhiét dugc xac dinh theo cong
thuc (7.28) trong [4]:

Cef = P-bpc=1%x19,9=19,9 mm
) Xac dinh d6 ciing ctia 16 xo Ki« theo cong thic (6)
K, =k, K, =0,205x0,152=0,031 N / mm’
trong d6: ka2 = 0,205 - xem Bai toan 1, Budc 1 muc a); theo cong
thuc (7)
2,06-10° x1,5°
= T X
4x(1-0,3%)

9 1

65,3* x228,5+ 65,3’ +0,5x228,5x 0x 65,3

=0,152 MPa

trong d6 b1 = 65,3 mm la khodng cach tu truc trung tam cla ban
bung dén trong tam tiét dién tinh toan ban dau mép gap (k€ ca phan
6n dinh clia ban canh) trén ban canh 1 (Hinh 10);

b, =65,3 mm la khoadng céch tirtruc trung tdm ctia ban bung dén
trong tam tiét dién tinh toan ban dau ciia mép gap (bao gém cé phan
6n dinh cda ban canh) trén ban canh 2; ks = 0 - néu ban canh dudi
chiu kéo; hw = 228,5 mm la chiéu cao cta ban bung gitia cac duéng
trung binh cta cac ban canh;

d) Ung suat mat 6n dinh tdi han clia sudn ciing duogc xac dinh
theo céng thuic (7.34) trong [4]:
2 JKEL 2x4J0,031x2,06x10° x 3486
cr,s T A - 38

s

=107 MPa

trong do: As = 88 mm?1a dién tich clia sudn ciing bién (Hinh 10);
Is = 3486 mm* la mé men quan tinh d6i véi truc a-a clia sudn cing
bién (Hinh 10).
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Hinh 10. Budc I3p 2. Kich thudc tinh chinh cla sun cting bién trén ban canh thanh dinh
hinh gidm nhiét

e) D6 manh quy udc va hé sé suy giam kha nang chiu luc do mat
6n dinh dang phang cla sudn cing bién dugc xac dinh theo cac
cong thuc:

- D6 manh quy udc cda suon ciing theo céng thtc (7.40) trong
[4]:

Ay =\ fa [0, =/335/107 =1,769 >1,38

- Hé s8 suy gidm kha ndng chiu luc clia sudn cting do mat 6n dinh
dang phéng theo céng thtic (7.39) trong [4]:
_ 0,66 0,66
A 1,769

Vi & budc 1ap tha 2, cac phan én dinh clia cac tdm (be2cho ban
canh va cercho mép gap) tao sudn ciing da dat kich thudc I6n nhat
(tic la p=1), nén gid tri cudi cling cia hé s6 suy giam kha nang chiu
Iuc ysdo mat 8n dinh cta hinh dang tiét dién (mat én dinh phéng
cla sudn cling) dugc ldy ti budc 1ap nay:

Xa=Xa,=0,373

to = Xat=0,373x1,5=0,56 mm

Tiét dién ngang hiu hiéu cudi cting clia sudn ciing duoc thé hién
trong Hinh 11.

=0,373

Xaz

t=15
N
t0q = 0,56

c.=19,9
by=19,9
c=22

Hinh 11. Tiét dién ngang hitu hiéu cudi cing clia sudn clng bién

Chinh xac hoa vi tri trong tdm cua tiét dién ngang cta thanh dinh
hinh gidm nhiét bang dién tich hiru hiéu cia ban canh chiu nén
nhung véi toan bo dién tich ctia ban bung.

Budc 5. Xac dinh chiéu rong hiu hiéu ctia ban bung duc 16

a) Gia tri hé s6 ks dugc xac dinh theo cac cong thic (3) - (5):

1) xac dinh ty & Ung sudt trong ban bung thanh dinh hinh

I = 4055679 mm*la m6 men quan tinh cla tiét dién ngang;

W = I/h2 = 4055679/100,2 = 40476 mm?la m6 men chéng uén
cta phan chiu kéo; Wc = Iv/h1 = 4055679/129,8 = 31246 mm? la md
men ch6ng uén ctia phan chiu nén;

- ling sudt kéo trong tiét dién: o2 = M/W;

- ing sudt nén trong tiét dién: o1 = M/W.

w=0,/0,=W. /W, =-31246/ 40476 = —0,772.

CHU THICH: Khi xac dinh hé s6 y, lay ty s6 gilia (ing suat thap o2
va Uing suat cao hon oy, c6 xét dén dau, trong dé luc nén dugc coi la
duong, con luc kéo dugc coi la am;
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2) Hé s6 ks dugc xac dinh theo cong thic (3) khi y =-0,772 cho

trudng hop tdm chiu kéo nén
8x(1++/0,205+0,205%0,3-0,3
k, = ( . - ) =11,25
J1=0,772) +0,112x(1+0,772)" +(1-0,772)

trong d6: k2= 0,205 - xem Bai toan 1 Budc 1 muc a).

¢) Ung suat t6i han méat 6n dinh ca tdm dugc xac dinh theo cong
thuc (2):

3,14* x2,06x10° x1,5%
12x(1-0,3?)x 225,7°
d) D6 manh quy udc va hé s6 suy giam cla tam dugc xac dinh
theo céc cong thuc:
- D6 méanh quy udc cta tdm dugc xac dinh theo cong thic (7.19)
trong [4]:

2, =[fu 0. =/335/92 =1,908

- Hé s8 gidm dugc xac dinh theo céng thuc (7.16) trong [4] véi
A, > 0,673 d8ivéi cac tdm dugc ngam trén cac canh doc:

o, =11,25x% =92 N/ mm’

7, -0,055(3+y) 1,908—0,055x(3-0,772)
p= - - 19082

=0,49
»

e) Chiéu réng va kich thudc hitu hiéu ctia cac phan én dinh cla
tam chiu nén dugc xac dinh theo Bang 7.2 trong [4]:
_ pb0,49x225,7

-y 1+0,772

ber = 0,4 ber =0,4%x62,4=25,0 mm,

be2=0,6 ber =0,6x62,4=37,4mm,

Budc Idp 2

Xay dung tiét dién ngang hiu hiéu nhan dugc 6 budc lap 1, xac
dinh vi tri chinh xac cda trong tdm va chinh xac hoa phan hiu hiéu
cta phan chiu nén ctia ban bung.

Budc 6. Xac dinh chiéu rong hitu hiéu chinh xac ctia ban bung
duc16:

o =62,4 mm

a) Xac dinh ty 1& iing suat trong ban bung thanh dinh hinh

x= 3507538 mm#*la m6 men quan tinh cla tiét dién ngang; W; =
3507538/86,6 = 40503 mm?la mo men chéng uén clia phan chju kéo;
W. = 3507538/143,4 = 24460 mm?la m6 men chéng udn cta phan
chiu nén;

v =-24460/40503 = —-0,604

b) Hé s6 ks dugc xac dinh theo cong thic (3) khi y = —0,604 cho
trudng hop tdm chiu kéo nén:

8 (1+1/0,205 +0,205x0,3-0,3)
ky = - - =9,14
J(1-0,604) + 0,112 (1+0,604)" +(1-0,604)

) Ung suat t6i han mat én dinh cla tdm dugc xac dinh theo cong

thuc (2):

3,14*x2,06x10° x1,5°
12x(1-0,3")x 225,7°
d) D6 manh quy udc va hé s6 suy gidm clia tam dugc xac dinh
theo céc cong thuc:
- D6 manh quy udc cta tdm dugc xac dinh theo cong thic (7.19)
trong [4]:

%y = [Fu /oy =335/75 = 2,113

- Hé s6 giam dugc xac dinh theo cong thic (7.16) trong [4] véi
Ip > 0,673 d6i vdi cac tdm dugc ngam trén cac canh doc:

o, =9,14x =75 N/ mm’
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oo Ap —O,()525(3 +y) _ 2,113 —0,055xg3 -0,604) _0.44
Ay 2,113

) Chiéu réng va kich thudc hitu hiéu cta cic phan én dinh cuta
tam chiu nén dugc xac dinh theo Bang 7.2 trong [4]:

_ pb 0,44x225,7
-y 1+ 0,604

be1 = 0,4-bes = 0,4x61,9 = 24,8 mm

be2 = 0,6-bef =0,6%x61,9=37,1 mm

Trong tiét dién ngang hiu hiéu nhan dugc & budc 13p 2, trong
tam dich chuyén khéng déng ké, do d6 viéc tinh chinh thém tiét dién
h{u hiéu khong dugc thuc hién.

Céc dac trung hinh hoc cla tiét dién ngang hiiu hiéu cla thanh
dinh hinh gidm nhiét dugc thé hién trong Hinh 12d khi uén trong
mat phdng c6 d6 cliing I16n nhat.

Aer= 4,23 cm?; letx = 347,1 cm?, lery = 35,6 cm*,

b

» =61,9 mm

a) b)
28,0 37,8 28,0 37,8
S I 1 o I_] :
ol & | 21 o | 2
< 1,5 0,52 | 1,5 0,56|
% b%
- X | B X
o 1,5 0,52 1,5 ! 1,5
- L L. N : Il
o [ H S |
~ | © | oy Qe |
- | 2 -

c) d)

28,0 37,8 28,0378
= I—] E e Bt
Q | ?gii N | ] o

<l 1.5 0,56 <l T15 0,56
g M e g el 0%
';: | |
& X _ X X _ X
15¢ 15 15: 15
Q H Q H
[¢'¢) 3 © .
| J 2 | J 2

y y
a — tiét dién ngang hitu hiéu cda thanh dinh hinh gidm nhiét khi nén ding tam; b — tiét
dién ngang cda thanh dinh hinh gidm nhiét véi dién tich hitu hiéu cia ban cdnh chiu nén nhung
todn b dién tich cia ban bung; ¢ — tiét dién ngang hiéu dung cta thanh dinh hinh gidm nhiét
chiu udn & budc Idp 1; d - tiét dién ngang hitu hiéu cudi cing ctia thanh dinh hinh gidm nhiét
chiu udn thudn tiy
Hinh 12. Tiét dién ngang hitu hiéu cla thanh dinh hinh gidm nhiét

4, KET LUAN VA KIEN NGHI
Qua cac ndi dung nghién ctu trong bai bao nay, két qua dat dugc
nhu sau:

- Pa lam r6é dugc Ung dung cua thanh dinh hinh gidm nhiét,
phuaong phép tinh toan thanh dinh hinh gidm nhiét theo Tiéu chudn
thiét ké két ciu thép cuia Lién bang Nga SP 260.1325800.2023.

- Thuc hanh tinh toan dac trung hinh hoc cta tiét dién thanh dinh
hinh gidm nhiét déi véi cau kién chiu nén ding tdm va cau kién chju
udn thuan tdy. Qua vi du s6 thdy rang, da lam rd viéc tinh toan dac
trung tiét dién doi véi mot dang cau kién thanh mong.

L&i cdm on

Nghién ctiu nay c6 st dung mét phan két qua cda nhiém vu khoa
hoc va cdng nghé “Nghién clru xay dung tiéu chudn quéc gia Thiét
ké két cdu thép tao hinh ngudi”, ma s6 RD 59-24 [3].

TAI LIEU THAM KHAO

[11TCVN 6525:2018 (150 4998:2014), Thép cachon tdm mdng chat lugng két cdu makém
va hgp kim kém - sat nhling nong lién tuc;

[2] TCVN 7665:2007 (ISO 1460:1992), L6p phi kim loai - Lép phti kém nhting néng trén
vat liéu chifa sat - Xac dinh khi lugng IGp ma trén don vi dién tich.

[31TCVN X260:202x (2025), Thiét ké két cau thép thanh mdng tao hinh ngudi (dy thao),
thudc nhiém vu khoa hoc va cong nghé, ma s6 RD 59-24, vé “Nghién ctiu xay dung tiéu chuan
qudc gia Thiét ké két cau thép tao hinh nqudi”.

[4]CN 260.1325800.2023, KoHCTpyKLMY CTanbHble TOHKOCTEHHbIE 113 XONOAHOMHYTbIX
OLMHKOBAHHbIX Mpoduneit 1 rodpupoBanHbIx nucto (Két cau thép thanh mong lam bang
thép tao hinh ngudi ma kém va tdm sng).

[5]1TOCT 14918-2020, MpokaT NMCTOBON ropAYEOLMHKOBAHHDI. TexHUuecKme ycnoBua
(Tam kim loai ma kém nhting nong. Diéu kién ky thudt).

[6] Mocobue no NpoeKTUPOBaHNI0 CTPOUTENBHBIX KOHCTPYKLIMIA MAn03TaXHbIX 30aHUi
W3 CTanbHbIX XONOAHOTHYTbIX OUMHKOBaHHbIX npodunei ((ICTK) APCC, Accoumauma
pa3BUTYA CTaNbHOTO CTPOUTENbCTBA] ; Nof pepakumeit Hasmeesoii T. B. — CaHkT-Tetep6ypr
: Mepsobiid UNX, 2021. — 238.

[7IMuHMCTepCTBO  CTPOMTENbCTBA W KWIMLLHO-KOMMYHANbHOTO  X03AiCTBA
Poccuitckoit Oepepaumn (2019), Mocobue no NpoeKTUPOBAHIID KOHCTPYKLMIA M3 CTaNbHbIX
TOHKOCTEHHbIX XONOAHOrHYTbIX npoduneit, Mocksa 2019.

ISSN 2734-9888 | 02.2025 XAYDUNG |63



NGHIEN CUU KHDA HOC

ENgay nhan bai: 25/11/2024 BNgay sfa bai: 06/12/2024 BNgay chap nhan déng: 02/01/2025

Lam ré khai niem bé téng chéng tham va

[ B ]

giai phap chéng tham - nghién cau TCVN va

tieu chuan BS

Clarifying the concept of waterproof concrete and waterproofing solutions - Research on

TCVN and BS standards

> THS NGUYEN PHUC BINH AN', THS LE MINH QUOC?

'GD Ky thuat Céng ty Wealthcons, Email: annpb.ce@gmail.com

2Email: quocle252@gmail.com

TGM TAT

Cac sur cd tham cang trinh sau khi duge ban giao, dic bigt [a phén
ham, tao sy anh hudng dén cac bén lien quan va tdn kém chi phi rat
nhiéu, dac biet 13 don vi thi cong. Cac yéu td chra duge phan tich
day di nguyen nhan nhung dang ca sr “ngdm dinh” 3 tat cé [ai do
don vi thi cang. Nghién ciu cia nham tac gia vé dinh nghta cac van
de lien quan bé tang chéing tham va giai phép chang tham theo TCVN
ciing nhur tigu chuén BS, ACI dé lam ri mat sd van dé lien quan nhu
“khang tham", "ching thdm" va cac giai phap dugc tieu chudn BS
hiréng dan chao thigt k& chang tham.

Tir khda: Chang tham; khang tham.

ABSTRACT

Waterproofing issues in buildings after handover, particularly in the
basement areas, create significant impacts on all involved parties and
incur high costs, especially for the contractors. There are factors that
have not been fully analyzed to determine the causes, but there seems
to be an “implicit assumption" that all faults are attributed to the
contractor. This study by the authors defines issues related to
waterproof concrete and waterproofing solutions according to TCVN
(Vietnamese Standards) as well as BS, ACI standards, to clarify several
related concepts such as "water resistance," "waterproofing,” and the
solutions provided by the BS standards for waterproofing design.
Keyword: Waterproofing; water resistance.

1 DATVANBE
Cong tac thi cong chéng tham cho céng trinh 1a mét trong
nhiing hang muc quan trong ctia du an vi ngoai viéc bao vé két cau

64| XAYDUNG 02.2025 | ISSN 2734-9888

cbng trinh, chéng thdm cdn mang lai tinh thdm my va céng nang s
dung. Tuy nhién, cong tac chéng tham dang c6 nhimng van dé sau:

- Gia tri cong tac chéng tham chiém ty trong khéng cao, nhung
su €6 cong tac chong tham gay thiét hai chi phi khac phuc cao va
anh hudng trong qua trinh st dung.

- Phan 16n cac su c6 chéng thdm khong duoc chia sé rong rai;
cac don vi thi cdng trai nhiéu kinh nghiém thudng dua ra cac giai
phap an toan thi bi gidi han bdi ngan sach va su canh tranh dé c6 du
an.

- Phan I6n céc gidi phap thiét ké chong tham dugc dén tir sy tu
van clia cac don vi cung cap giai phap va don vi thi céng chong nhat.
Viéc nay thuong it cé ti€ng néi chung gilta cac don vi, dac biét la
chéng tham cho két cdu mong, san ham.

Ngoai van dé trén, trong qua trinh lam viéc, tac gid cling nhan
dugc cau hai 16n 1a “bé tdng da dat cdp chéng tham W12 réi thi ¢o
can phai chéng tham hay khong?”. Trong nghién ctiu nay, tac gia
téng hap cac tai liéu thudc TCVN, cac nghién ctu vé tham cla bé
téng va tiéu chudn Anh - BS dé lam rd 2 van dé sau:

- Bé téng theo dinh nghia c6 cap chéng tham W8, W10, W12 thi
c6 dugc xem la bé tdng chéng tham hay khong? Vay hiéu dung sé 1a
nhu thé nao?

- Vay, d6i véi cong trinh dugc thiét ké bé tong dat cap do bén
va ¢ yéu cau cap thong tham, thi cé can thém giadi phap chong
tham hay khong?

Trong gi6i han tim hiéu, tac gia ¢ gang lam rd cac ndi dung trén
dat trong pham vi chéng tham cong tac phan ngam, méng va san
ham.

2 NOIDUNG NGHIEN cUU

2.1 Pinh nghia bé téng khang tham & cac TCVN lién quan va
tinh hinh thuc té

2.1.1 Phdn biét cac miic do chéng thdm

Theo (Type B Waterproof Systems, 2022), (Ramboll UK, 2009) va
(British Standard, 2022) dinh nghia céc cap dé lién quan dén tham
nhu sau:

Chéng nuéc hay khang nuéc, khang tham (Water Resistance)
thi khong hoan toan ngan chan nudc, ma chi lam giam muc d6 xam
nhap cda nudc. Cac san pham cé kha nang chéng nuéc cao (High
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resistance) co thé chiju dugc mot lugng nudc nhat dinh ma khéng
bi hu héng, nhung khéng bao dam rang ching sé hoan toan ngén
chdn nudc xam nhap dusi moi diéu kién.

Chéng tham (Waterproofing) dugc dinh nghia 1a qué trinh
ngan chan hoan toan su thdm thiu cda nudc 1dng vao mot bé mat
hodc cau trac. Cac san pham va hé théng chéng tham, khéng tham
(Impervious) thudng dugc thiét ké dé tao ra mot hang rao kién cé,
ngan chan su tham nhap ctia nudc.

Chéng hoi nudc (Vapor Resistance) dugc dinh nghia la qua
trinh ngdn chan hoan toan sy thdm thau clia nudc & ca dang 16ng
hodc dang khi. Cac san phdm cé kha nang chéng hai nuéc c6 thé tao
dugc mot bé mat khé rao, khdng dm udt cho moi trudng st dung.

Theo (Ramboll UK, 2009), khéng phai két cau nao cling dugc coi
I & muic Chéng tham (Water proofing). Bé tdng, chdng han, la mét
vat liéu c6 tinh khang nudc tu nhién, nhung van cé thé hap thu nuéc
qua thai gian néu khong dugc xUr ly ding cach, né sé hap thu nudc,
dan dén su hu hai theo thai gian.

-Tém lai, c6 thé hiéu Chéng thim (Waterproofing) dai dién
cho mét cap d6 cao hon cla Khang thdm (Water resistance).
Chéng thdm sé khéng cho nudc tham qua, con Khang tham khéng
¢6 nghia la khong thdm theo (Concrete New Zealand, 2016).

-Khac véi Chong thdm, Khang tham la kha nang chéng nudc chi
thé hién muc do chéng lai suxam nhap cla nudc, chi khoéng phai la
ngan chéan hoan toan. Theo (British Standard, 2022) c& 2 déu cung
cap su bédo vé cau kién khéi sy xam nhap cltia nudc, ddm bao dé bén
va tudi tho cho céc cau tric chiu cac thach thuc lién quan dén nudc,
tuy muic do khac nhau.

-Chéng hoi nudc (Vapor Resistance) dugc coi nhu la cap do
cao nhat, khéng cho phép c6 su xuat hién clia nudc du & dang léng
hoac khi. B&é mat st dung phai hoan toan dugc kho rao.

2.1.2 Tinh tham ctia bé téng va mét sé dinh nghia lién quan

Tinh tham cha bé tédng (Permeability), d6 tham cla bé téng
dugc dinh nghia la kha nang cho phép nudc hodc cac chat léng khac
di qua cdu tric mao quan cla no theo (ACI committee 201). Tinh

tham anh hudng dén kha nang chéng thdm nudc, 86 &m va su hinh
thanh nam mdc, ciing nhu khad nang chiu dung céc yéu t6 moi
trudng. Nghién ctu vé tinh thadm cda bé téng da dugc thuc hién
rong rai trén toan thé gidi, véi nhiéu tiéu chudn va phuong phap
khac nhau dugc thiét 1ap theo (ASTM, 2019), (EN 206, 2013) va (ISO
1920-8, 2009).

Tuang tu cac thi nghiém tiéu chudn nudc ngoai bén trén, theo
(TCVN 8219:2009), Hé sé tham nudc Kt (coefficient of
permeability) clia bé tong: la thé tich nudc tham qua mot khéi bé
téng co dién tich bé mat bang Tm? (hoac 1cm?), chiéu day bang Tm
(hodc 1cm) trong thdi gian 1gid (hodc 1s), khi d& chénh léch ap suat
thay tinh & hai bé mat khéi bé téng bang 1m (hodc 1cm) cot nudc.
Don vi clia hé s6 tham nudc la don vi van téc tinh bang m/h (hodc
cm/s).

Theo (TCVN 8219:2009) va (TCVN 8219:2009), D tham nuéc clia
bé tong thly cong dugc biéu thi bdng hé s6 thadm Kt, cm/s va theo
(TCVN 8218:2009, 2009), (TCVN 8218:2009, 2009) va (TCVN
3116:2022, 2022), D8 chéng thdm nudc clia bé tdng dugc xac dinh
bang cap ap luc 16n nhat ma mau khéng bi nudc tham qua. Po
chdng tham cla t mau dugc xéc dinh bing cdp ap luc I6n nhat ma
khéng it han 4 trong 6 mau khéng bj nudc tham qua. Pé chéng
tham dugc dic trung béi Mac chéng tham (ky hiéu la W).

Tuy nhién theo cac Tiéu chuan Viét Nam hién hanh, chua c6 tai
liéu ndo xac dinh muc dé tuong quan gitia Dd chéng tham nuéc (dac
trung qua hé s6 Mac chéng tham W) va Pd tham nudc (d3c trung
qua hé s6 tham Kt) clia bé tdng mac du cac dac tinh nay van ton tai
song song trong thuc té va trong cac thi nghiém vé tham bé téng.

Theo (GS Nguyén Thuc Tuyén, ThS Nguyén Tién Trung, 2007) va
dugc dang lai & (Céng thong tin dién td& Bé Xay dung): Mac chéng
tham chidung & Nga, Trung Quéc va Viét Nam, & cac nuéc phat trién
khac dung Hé sé tham nudc (Kt) dé biéu thi dé tham nuéc qua bé
téng dudi ap luc. Pd chéng tham (dic trung bai W) va D6 tham
nudc (dac trung béi Kt) clia bé téng la hai mat clia mét van dé, nén
gira W va Kt 6 lién quan véi nhau nhu trong bang 1.

Méac chéng tham W Hé sé tham Kt, [cm/s] Hé s8 tham Kt, [cm/s]
clia mau thi nghiém c6 d6 4m can bang cia mau thi nghiém bo hoa nudc

W-2 Lén hon 7x10° + 2x 108 Lén hon 5x107° + 1 x 10°
W-4 Lén hon 2x10° +7x10° Lén hon 1x107° + 5x 1070
W-6 Lén hon 6 x107° + 2 x 107 Lén hon 5x107"" + 1 x 1070
W-8 Lén hon 1x107° +6x 1010 Lén hon 1x107"" +5x 10"
W-10 Lén hon 6 x107° + 1 x 1010 Lén hon 5x1072 + 1x 10"
W-12 Nhé hon bang 6 x 107° Nhé hon bang 5 x 1072

Bdng 1: Tuong quan gitr W va Kt theo (GS Nguyén Thuc Tuyén, ThS Nguyén Tién Trung, 2007)

Tuong tu, trong bai (KS Cao D Viét, 2010), cing da dé cap van
dé tuong tu vé muc dé lién quan gilia 2 théng s6 trén.

TT | Mac chéng tham W, [at] Hé sé tham Kt, [cm/s]
1 2 4,7x107° +1.0x 107
2 4 2.8x107° +39x10°
3 6 1.5x10° +2.3x10°
4 8 2.3x107°+9.2x 1071
5 10 1.1x107°+2.2x107°
6 12 <8.5x10™"

Badng 2: M&i quan hé gitia mdc chéng thdm W va Hé s6 thdm Kt theo
(KS. Cao Buc Viét, 2010)

-T6m lai: T cac dinh nghia trén dac biét |a D6 tham nuédc (dac
trung bai Kt) dugc quy dinh trong cadc TCVN, ching té rang bé téng
¢6 tinh chat mao dan, hut nudc, thdm nudc (permeability) diéu nay
dan dén bé téng c6 kha nang bi thdm va mao dan nuéc. Théng s6

Do tham nudc (dac trung béi Kt) cla bé téng cing dugc dé cap
tuong tu trong hé théng tiéu chudn nudc ngoai.

-C6 mdi lién hé gilta Mac chéng tham W va Hé sé tham Kt ma
TCVN hién chua dé cap dén ching to bé téng dat bat ky Mac chong
thdm nao van tén tai Hé s6 tham Kt va hoan toan c6 thé bi thdm thau
do Hé s6 tham. Day la 2 mat cila moét van dé.

= V& tinh thdm nudc va mao dan cla bé tdng, diéu nay cé thé
anh hudéng tiéu cuc dén dé bén va tudi tho clia cac cong trinh xay
dung" dugc khdng dinh trong nhiéu nghién ctu khoa hoc. Cu thé,
theo (Mehta, P. K., & Monteiro, P. J. M, 2014), d6 tham thau cla bé
téng c6 thé dan dén su xam nhap clia nudc va cac ion gay hai, anh
hudng dén cdu trac bé téng.

= Do do, viéc hi€u va quan ly tinh tham (permeability) ctia bé
téng la cuc ky quan trong trong thiét ké va thi céng cac céng trinh
xay dung bén viing.
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2.2 Tham khao tiéu chuan BS 8102:2022 vé van dé chng tham

2.2.1 Thiét ké theo cbng ndng

Qua trinh tim hiéu cac quy dinh clia nuSc ngoai, tac gia nghién cdu
tiéu chuan (British Standard, 2022) la tiéu chudn cta Anh, quy dinh &p
dung viéc bao vé cong trinh ngdm chéng lai qua trinh nudc xam nhap.

Theo muc 4.3.1, tiéu chudn néu ré ndi dung ma qua trinh thiét
ké can phai xem xét danh gia la cobng nang sir dung va hoan thién
clia két cau vai su xem xét dua ra vdi bat clryéu cau st dung da dang
trong tuong lai. Viéc nay bao gém thiét ké trong qua trinh st dung
cUa céng trinh va céng tac bao hanh dugc yéu cau.

Biag Tin Ban DA
e b Thidt 8 (oarn D 4)
D rvgrd i b 4
- Budinh gld hidn trubeeg (e Dy 5
Hop nghikén ik phan tich {5.1.1)
Enindy i i o [5.10.321
Pihulie bl e nusse ngden 15.1.3)

uinh gid K elfu

- Phuseng phip thi cing
2 Wi dich 50 dng! mi o hisu sl [Ring 2
= Tt thio thisét ki
o Tutii the thidt ki

KEMXET THET KE KET CAL

P

Lisa Chon Bio ¥ Chedag Trdm Loai &, B, hodc © (6.1

Bho W BT Hgip O Cin Thidt Rhidng? (813

L

Lua Chipn Hié Thedng Chiding Thdm Chies

it Clhia Wilr Lidu

Kem iy B Dafu 3 vi Didu 100

l

Himn K Tinh Lebn Tyc Chia? (b.2.5)

"M Mt K Mg Thi Coing?

M i W Mg S0 CRaiw? (4.0.2 %A 11.1)

]

XEM XET VA HOAK THIEN THET KE

o

Thi Cong Thist K& (sem Dy 7)

- D kb cing trating

Hidu ehisk thafi L (7.2

Fhili hop v thing tin

o v thn phim cha ok cdng 18 tlp thisa [7.5]

Lich toihs dich vy

- o hinh/' blo hém

Hinh 1. Luu d0 thiét ké chdng thdm theo BS8102:2022
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D3Gi véi yéu cau cdng nang, tir BS8102:1990 c6 dinh nghia theo
cap do bdo vé tham (tiéng Anh géc la: grade of performance of
waterproofing protection) véi cac goi y cho cac khu vuyc. Ban cap
nhat maéi nhat clia BS8102:2022 dinh nghia cap do bao vé chéng
tham theo cac loai nhu bang s6 1 bén dudi:

Cap d6™ | Dinh nghfa vé higu qua
1 T z L ek P N s T "
la Tham mrée™ va khu vire &m wét™ nir cdc nguon bén trong va bén neodi 1 chap nhin
T 2 a . N i Iy . iy . £ i X £
dhrge, khi dicu nay khdng dnh hircmg den vige sit dung dur kien ctia ket cau dwdi long dat.
Co the can thodt mrde bén trong dé xar Iy vide tham nrde.

1b Khéng c6 hién twgng tham nuede™. Khu vire dm wét™™ tir cae ngudén bén trong va bén
ngodi 1a chap nhan dwoc.

2 Khéng ¢6 hién twgng tham nude 13 chap nhin duge. Khu vie am uét'™® do khéng khi am/’
ngung tu bén trong la chap nhiin dwoe; ¢6 thé can cde bin phap dé quan I¥ hoi nuée
ngung ™,

3 Khong chap nhin hign tweng tham nude hoiie khu vie dm uét . Ciin hi thdng thing gid,
Khir i hodie digu hoa khong khi, phithop véi mue dich s dung d kien™ ™,

Bang 3: Bdo vé chéng thdm - cdp dé bdo vé cho céng trinh dudi dat

Can cb bang 3, yéu cau cap do bao vé chéng tham tang dan tu
1a dén 3. Yéu cau thap nhat 1a 1a vai diéu kién tham nudc® (tiéng
Anh la seepage) va khu vuc 4m u6t© (tiéng Anh la damp). Cap @6 3
1a khé rao hoan toan bai yéu cau khitt m trong khéng khi.

DE dé hinh dung, cac cap dé dugc thé hién nhu biéu d6 hinh 2
trong cUa tai liéu (Ramboll UK, 2009)

KHA NANG KHANG NUGC

It khi ning chéng
nudc xbm nhip Chiing thém Chiéing hol nutc

Uén Khi réo

chp chp 2 cAP 3,4

Hinh 2. So d6 hién thi cac diéu kién cla két cdu ha tang va cac cip do méi truting bén
trong trén thang do trugt vé kha nidng chéng nudc (tic gid st dung BS8102:1990 dé thé hién
4 cdp do)

V@i cac thong tin tham khao trén, tac gia nhan thay viéc dua ra
mot gidi phdp chéng tham can xem xét yéu t6 céng nang s dung
cUa vi tri cong trinh ngam, doéng thai yéu cau vé kha néng cap do
béo vé tham yéu cau va qua trinh sit dung va bao hanh/ bao tri hang
muc c6ng trinh. Day la 1 trong nhing can ct dé gidi phap thiét ké
mang tinh kinh té ky thuat cao.

2.2.2Giai phap chéng thim theo chiic ning va phan tich
ruiro

Tiép theo, tiéu chuan (British Standard, 2022) dinh nghia va phan
loai gidi phap chéng tham theo A, B va C. Giai phap type A dugc dinh
nghia 1a 1 rao can bao vé, la 1 I6p vat liéu dugc ap dung lén bé mat
dé bdo vé ciu kién can dugc chdng thdm. Gidi phéap type B la giai
phap bao vé bang cach tang cudng cdu tric toan ven cla két cau.
Cu thé déi véi bé tong thi cac gidi phap bé sung phu gia, gidam ham
lugng nuGc/XM nham  téng cudng kha nang khang thdm cua bé
téng. Giai phap type C la giai phap bdo vé bang cach thoat nudc, co
thé bén trong hodc bén ngoai.

Viéc thiét ké gidi phap chéng thdm cho 1 cong trinh cu thé c6
thé ap dung theo tiing giadi phap A, B, va C hoac két hop nhu A+B,
A+C, B+C, A+B+C hoac A+A.

DPé 4p dung gidi phap phu hop, tiéu chuan c6 chi dan st dung
theo phan loai cu thé nhu bang & bén dudi:
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| Riii vo lien Mire dg mirde | Baa ve chang tham
quan fen (xem ghi chi) Type A Type B Type C
mure o nue Tpimg coc Twémg BICT
Thap Thap Chép nhin Chap nhan: Chap nhin Co the chip nhin
a) Tﬂu’ng eoc ob thé truy cip e khi cf che
tryre ticp A sia chika v bio bign phap x4 thii
tri tir bén trong ciu tric; phit hop (xem
o D01y
b) Twémg coc dwoe ket hop
v i cdn chéng thim hodn
i hods
¢) Todmg coc dwoe 481 mit
bén trong v mdt irimg bé
tong theo 9.2.1
Thay doi Chap phin neu phin loai “thay dai”
L do purdre it Thémn § kién eda nlid
sim UL
Cao Chap nhin:
a) Sir dung mdt lap trat nhiew [ép vt
Ligy xi ming thich hop hodc cac lop
| phud xi mAng:
b) Tuimg c6 ciu tie b ving theo
* 9.2.1
Cao e dung hé théng Leogi A hodn
todin két dinh

Bien phap giam mi ro

10.3.1).

= Sur dung bag v két hap (=em 6.2.2).
= Keet hop thigt ke thoat mede duod ot ddt va ddam bao ring diey nay duoe duy i (xem 6.9)
* Sir dung réo cin béo v hq:-.'?_an toam (xem Hinh 8).
= Chn G theim eda bgmg efiu e chinh.
* Sir dung be tdng <& phuy gia chéng tham, vi du, theo BS EN 834-2:2008+41:2012 (xem 9.2.1.3).
= Bam bao rAng he 'I]mng thodt mrde va lhm R | d.u. bom. duoe E!u.)' tei dé hé ﬂmng vim o higu wua (xXem

LUL Y Cae pheim loa e parcne ngam duge dinh nghia nhr sau (xem thém mue 5.1.3).

kehi mone nurde g dueee danh gid 1a luén pim trén mit dudi cia san ddv. DG thim aia mat 44t co the ankh heimg dén o 46 mi
ro trong trwomg hop fre QoS g I:h:Lp hode l:h.]}' doi (xem mue 5 ZIJ

kb monre maede ngeien hodic myre mnde ngien treo dirge dinb gd 15 hebn nidfirn e i durdn e sdin gl Flicu nay hi ap dung cho

¢ Cao

. T'Illh
cde ting dia -:I.u1 ch Um |1aug thodt nude 1L,
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Bang 3-2: St dung cdc gidi phdp bao vé khac nhau dua trén phan logi muc nuéc

Theo bang trén, gidi phap loai B, C chi ap dung cho céng trinh c6
phan loai rdi ro thap va muc nudc thap. TU myc nudc “thay déi”, tiéu
chuan khuyén cdo dling gidi phap loai A hoac két hgp A nhu cac liét
ké t6 hop nhu bén trén.

Can cu theo bang nay, cac don vi Cha dau tu va Tu van c6 thé
phén loai va déanh gia muc dé rdi ro va muc dé nudc dé cé thé dé
xuat ap dung loai gidi phap dé ap dung cho céng trinh.

3 KET LUAN

- Bé téng dugc thiét ké vai cap phoi dat dugc cdp do bén thiét
ké va cip chéng tham theo tiéu chudn dugc hiéu la c6 kha nang
khang tham (water resistance). La c6 kha nang can trd ap luc tham
trong mét thai gian nhat dinh theo thi nghiém TCVN quy dinh. Do
d6, cac don vi cé lién quan dén du an xay dung can hiéu rd hon ban
chét ca khai niém nay dé tir d6 cé gidi phap thiét ké chéng tham
pht hgp cho cong trinh, dac biét phan ham.

- Tiéu chudn (British Standard, 2022) dinh nghia ré cac mdc do
chéng tham khéac nhau d6i cau kién.

- Theo (British Standard, 2022), viéc thiét ké chong thdm can
hiéu ré vé cong nang st dung ctia khéng gian. TUr d6 sé ting dung
cac gidi phap chéng tham theo 3 giai phép loai A, B, C dé t6i uu bai
toan kinh té ky thuat. Viéc lua chon théng qua danh gia rui ro tham
theo tinh chat du an.

- Qua nghién ctu trén, thi viéc 4p dung tiéu chuan BS (British
Standard, 2022) d€ xac dinh bé téng dat cdp chéng tham chi méi dat
loai B clia tiéu chuan va dugc dinh nghia & loai bé téng khang tham.
Theo d6 can xac dinh thém rti ro dé cé thé lua chon phu hop véi vi
tri ctia cau kién.
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TOM TAT

Bign ddi khi hau (BDKH) va nudc bién dang (NBD) da. dang dién ra
trén pham vi toan cau. Nhan loai da phai duong ddu vai nhiéu he luy
tir céc hién tugng thavi tigt cuc doan xudt hign nhigu hon vai crang
da manh hon. Nhigu nghién ciu cho théy Viet Nam |3 mat trong ba
qudc gia bj anh huéng ndng né cia BDKH chiu thigt hai treng duong
(6 +7)% GDP méi nam, tinh Kign Giang la dia phrong ndm sat cuc
miii cia dat nuac, oo hon 200 km duérng biy bién, hé thang cac cong
trinh dwang ba thudc vang ven bién trong tinh hing nam chiu thigt
hai hang trdm ty dong do tac dong cia cac hien tugng thivi tigt cuc
doan bt Ipi. Bai bao trinh bay nghién citu vé xac dinh ba chi sd danh
gid rii ro, tinh dé bj tan thuong (TDBTT) cia cang trinh dudng bé
ven bién trong thiri gian van hanh do tac dang cia BBKH, tap trung
vao |ogi hinh hiém hpa: Hu héng mat dudng do gia ting tan suét
nhiét dd cuc tri. K&t qua nay cho théy birc tranh cép da rii ro, TOBTT
ciia tuyén duang theo ting don vi khang gian va cung cép cho céc
don vi quén Iy van hanh khai thac va bao tri duang ba bic tranh
mirc dd rdi ro, dé bj tdn thuong, cac khuyén nghi dé tang cuang kha
ning chang chiu cia cang trinh dai vai hiém hoa lién quan dén thay
ddi nhigt d@ cuc trj trong qué trinh quén Iy khai thac.

Tir khéa: Tinh d& bj tdn thuong duang bé; rii ro; bign ddi khi hau;
hir hiing mét duang; thav tigt cuc doan.

ABSTRACT

Climate change and sea level rise have been happening globally.
Humanity has had to deal with many consequences from extreme
weather phenomena that appear more frequently and with greater
intensity. Many studies show that Vietnam is one of the three countries
heavily affected by climate change, suffering losses equivalent to
(6+-7)% of GOP each year. Kien Giang province is located at the tip of the
country, with more than 200 km of coastline, the system of road works
in the coastal area in the province annually suffers hundreds of billions
of VND in damage due to the impact of adverse extreme weather
phenomena. This article presents a study on determining a set of risk
assessment indicators, the vulnerability of coastal road works during
operation due to the impact of climate change, focusing on the type of
hazard: Road surface damage due to increased frequency of extreme
temperatures. This result shows the picture of the risk level and
vulnerability of the route according to each spatial unit and provides the
units managing. operating, exploiting and maintaining the road with a
picture of the risk level and vulnerability, recommendations to enhance
the resilience of the construction to the hazards related to extreme
temperature changes during the exploitation management process
Keywords: Road vulnerability; risk; climate change; coastal road;
extreme weather.

1.DAT VAN BE

Tinh Kién Giang la dia phuong nam sat cuc mdi cGa dat nudc Viét
Nam, c6 han 200 km dudng b bién, véi hon 137 hon, ddo 16n nhé c6
nhan dan sinh séng, trong d6 16n nhat la dao Pha Quéc co dién tich 589
km?2. Téng chiéu dai mang luéi giao théng dudng bé trén dia ban tinh
khoang 12.047 km, ty 1& cing hda toan mang dat 72,9%, bao gom,
tuyén dudng bo ven bién c6 téng chiéu dai khoang 244,5 km, diém dau
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tai TP Ha Tién; diém cudi gidp ranh tinh Ca Mau, hién trang mat dudng
theo tiing doan tuyén cé cau tao bang bé tong asphalt, bé tong xi mang
va lang nhua, chiéu rong mat dudng tir 7,0 m dén 12 m, chiéu réng nén
roéng tir 12,0 m dén 17 m, nén dudng thudc loai nén dudng dap chiém
ty 1& trén 95% chiéu dai tuyén [1].

BDKH va NBD da, dang dién ra trén pham vi toan cau. Nhan loai da
phai duong dau véi nhiéu hé luy tir hién tugng néng lén cla trai dat,
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muic NBD va cac hién tugng thdi tiét cuc doan. Hé théng cac céng trinh
dudng bd néi chung va tuyén dudng bé trong viing ven bién néi riéng
la nhimng déi tugng nhay cdm va chiu tdc dong anh hudng I6n ctia BBKH
va NBD. Tan suat, cudng d6 xuat hién thién tai ngay mét gia tang, bién
déi tang yéu t6 nhiét d6 cuc tri, tao nén cac méi de doa dén chat lugng
quan ly van hanh khai thac va béo tri, gay suy gidm tudi tho, ddy nhanh
t6c dd hu hong, gia tang kinh phi stia chiia, tao ap luc I6n dén nguén
Iuc ngan sach con han ché clia tinh cho cong tac d3m bao van chuyén
hang hda, hanh khéch théng suét, ém thuan, an toan, thic day phat
trién kinh té bién, co dong trong cac tinh hudng thién tai, an ninh quéc
phong [2].

DE gidi quyét thda dang céc tac dong clia BDKH déi véi dudng bd
trong qua trinh van hanh, cac chién lugc thich ting & Viét Nam da duoc
dé ra [3, 4], yéu cau té chuc thuc hién danh gia tac dong, TDBTT, rdi ro,
t6n that va thiét hai do BDKH. K&t qua danh gia TDBTT, rdi ro cung cap
cho cac chuyén gia quan ly xay dung noi chung, quan ly khai thac cong
trinh, cac nha hoach dinh chinh séch buc tranh téng quan vé rdi ro khi
hau, TDBTT va cac khuyén nghi giai phap quan ly tai san, van hanh khai
théc va bao tri dé tang cudng kha nang thich tng cltia céng trinh déi vai
céac hiém hoa do BDKH gay ra.

Trong bai bao nay, nhom tac gia trinh bay két qua nghién ctru vé
xac dinh bo chi s6 danh gia rdi ro, TDBTT do BDKH d6i véi tuyén dudng
b6 khu vuc ven bién tinh Kién Giang, tip trung vao loai hinh hiém hoa
gia tang nhiét d6 cuc tri do BDKH. Banh gia muic dé rdi ro, TDBTT theo
phuong phép “Chi s6” bao gébm cac bién: Hiém hoa (H); Mc doé phai
bay (E); Mutc d6é nhay cdm (S) va kha nang thich tng (AC).

2. PHUONG PHAP NGHIEN CU'U BO CHi S6 DANH GIA RUI RO,
TDBTT CUA TUYEN BUONG BO VEN BIEN DO BDKH

2.1. Anh huéng ciia nhiét @6 méi truong dén chdt luong tai san
dudng bé

Nhiét do khéng khi cao nhat cla tinh Kién Giang trong thaoi ky
€O st nam 1986 dén nam 2005 la 34°C, thap nhat 21,5°C, nhiét dé
khong khi cao nhat theo s6 liéu do dac tai Tram Rach Gia thai ky
1992+2022 la 37°C, nhiét dé thap nhat 17°C [5]. Theo kich ban BDKH
RCP 8,5 dén ntia thé ky nhiét d6 cao nhat tang 4,7°C so vdi thoi ky
cd s8, cho thay nhiét d khéng khi c6 thé dat muc 38,7°C [6].

K&t cau mat dudng bé tong asphalt (BTN), lang nhua chiém ty &
trén 80% dién tich mat duong & khu vuc Nam bé [7] trong d6 cé tinh
Kién Giang. Mdt duong BTN théng thudng sau khodng thdi gian dua
vao st dung xuat hién hu hdng phé bién nhu: X6 dén nhua, han lan
vét banh xe, nit doc, nit dang hinh ludi, bong bat & ga, tir d6 gay
suy gidm gia tri tai sdn dudng bo va dnh huéng rat I6n dén cong tac
quan ly van hanh dam bao yéu cau giao thong ém thuan, thong

sudt, an toan, quan ly giai phap tng dung céng nghé, vat liéu thich
Ung vdéi nhiét d6 cao cuc tri do BDKH trong qua trinh bdo tri cong
trinh. Nhiéu yéu té tdc dong vao mat dudng gay ra cac hu hong,
trong d6 c6 nguyén nhan do nhiét d6 mat dudng cao hon gidi han
nhiét d6 héa mém cla loai nhua st dung xay dung mat dudng, phé
bién tir 46°C+55°C. Khi tai trong tac dong tai thai di€ém nhiét dé mat
duding cao, tao ra huhdng do cudng dé chiu nén va kha nang chéng
bién dang cua Iop BTN suy giam, déi vai két cau do dudng cé 16p
mat 1a BTN dugc thiét ké theo tiéu chudn 22TCN211-06[8] hoic tiéu
chudn TCCS 38: 2022/TCHBVN, khi tinh toan st dung gid tri mé dun
dan héi cta vat liéu BTN & muc nhiét dé 30°C va 60°C. Tuy nhién,
trong qua trinh van hanh, c6 thé du béo nhiét d6 mat dudng BTN
cao nhat trén dia ban tinh Kién Giang tur (63+75)°C phu thuéc vao
nhiét do khong khi, s6 lugng truc xe tiéu chuan tich Iy va van téc
khai thac binh quan [9]. Diéu nay cho thay tinh rdi ro, dé bj tén
thuong ddi véi mat dusng BTN tir hiém hoa tang nhiét do cuc tri do
BDKH la hién hitu véi mic dé khac nhau theo tung don vi khong
gian trong tinh.

2.2. Phuong phdp chi sé ddnh gid rii ro, TDBTT do gia tdng
nhiét dé cuc tri déi véi dudng bé

Tinh dé bi t6n thuang (V) la xu hudng céng trinh bi anh hudng
tiéu cuc do tac dong ctia BDKH, rdi ro (R) 1a sdn phdm clia khd nang
xay ra va hau qua. Pai lugng V va R dugc danh gia dinh lugng theo
coéng thiic (1) va (2) thong qua cac bé chisé (E, S, AC) dua trén nhiéu
b6 chi thi lam nén TDBTT clia mét déi tugng xem xét [4]. Phuong
phap nay cho két qua 1a mét s6 duy nhét va c6 thé dugc dung dé so
sanh cac déi tugng khac nhau.

o . . . Si + (1 —AC)
Gia tri TDBTT tai cic don vi Khong gian: V; = — (1)
s . . . H; +E +V;
Gia tri rui ro tai cic don vi khong gian: R; = —s (2)

Trong do:

Ei - Miic d6 phoi bay & don vi khong gian i, la sy hién dién cia bd
phan cong trinh & khu vuc c6 thé chiu anh huéng tiéu cuc do yéu té
gia tang nhiét do cuc trj;

Si - Muc dé nhay cdm & don vi khéng gian i, la phan Ung cla
cong trinh khi chiu tc dong cta thay déi nhiét d6 maéi trudng;

Hi - Hiém hoa & don vi khong gian i, la cdc méi nguy ¢6 kha ning
gay thiét hai dang ké dén két cau tuyén dudng;

AGi - Kha nang thich ting & don vi khéng gian i, la khad nang clia
mét hé théng dé diéu chinh, stia chita va phan (ing véi thiét hai hoic
su gian doan, AC c6 thé khéng ap dung hodc khéng thé danh gia
dugc trong nhiéu trudng hop.

Quy trinh danh gia tinh rdi ro, TDBTT do BDKH dugc thuc hién 8
budc va mo ta chi tiét trén hinh 1:

, Buéc 2: . Buérc 4:
Buoée 1: o Buéc 3: 2
Xay dung A Diéu tra,
Lua chon fan Xay dung "
I8 chudi anh e thu thap
doi tugng > A » bo chiH;, .z
Y huong va sap
nghién . E, S;, Y
ol cla AC xep dir
BDKH ! liéu

Bubc 6: Buéc 8:
Bugrc 5: Gan tron‘ Buérc 7: Trinh bay
Chuin | 00 )-(éf | Tinh toan két qua
hoa cac o1 , "1 chisb V, xac dinh
. x dinh cac £ an
chi so . % R capdo Vv,
chi so R

Hinh 1. Quy trinh thuc hién danh gid TDBTT va rdi ro [10]

Xay dung chudi anh hudng ctia BDKH nham gitip hiéu ré hon,
hé théng hoa va xép hang nhing yéu t6 lam tang TDBTT, rdi ro cla
déi tugng danh gia. Xay dung bé chi s6 gém céc chi s6 thanh phan
Ei, S, Hi, ACi. Cac chi s6 dugc xay dung trén co s& phan tich hgp ly,
kha nang do ludng, d6 bao phu, tinh phu hgp véi hién tugng dugc
do ludng va méi quan hé gilta cac chi sé. Chi s6 TDBTT, rGi ro dugc
xay dung qua nhiéu budc: (i) Xay dung bo chi s6 téng quat; (ii) Kiém
tra xem xét dit liéu ctia bd chi s6 téng quat, phan tich va lua chon

chi s6 nao thé hién tét nhat cho yéu t6 TDBTT sé chon dua vao bd
chi sé rat gon; (iii) Thi sat thuc dia, nghién clru sau cac tai liéu, minh
chiing cho viéc lua chon cac chi s6. Khao sat, thu thap va sdp xép dir
liéu cac chi s6 thédng qua cac dit liéu hién c6 cung véi su tham van
clia g quan quan ly truc tiép cla tuyén dudng, thong qua diéu tra
ngoai thuc dia. Cac dir liéu thu thap dugc sé sap xép theo ma tran
hinh ch(t nhat véi cac hang thé hién cac déi tugng nghién cliu va
cac cot thé hién cac chi s6. Trong nghién cdu [11] da gidi thiéu
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phuong phap ti lé cac dac tinh di liéu va két hgp véi phuong phap
chuyén gia, phuong phap phan tich thd bac (Analytic Hierarchy
Process - AHP) [12] dé chuan héa bing cach quy déng nhat gia tri
cac chi s6 trong khoadng tir 0+1. S&r dung phuang phép tinh binh
quan dua trén sé lugng dé xac dinh trong s6 cho céc chi s6 thanh
phan. Két qua tinh toan chi sé TDBTT va rdi ro cla ting déi tuong
déi vai ting loai tac dong do BDKH dugc phan hang theo 05 muc
do tir thap dén cao theo trinh bay nhu bang 1.
Bang 1. Khung gia tri chi s6 va cap d6 tén thuong, rui ro

STT Chis6 V,R Cap db rairo (R), TDBTT (V)
1 0+0,2 Rat thap
2 02+04 Thap
3 04+06 Trung binh
4 0,6+0,8 Cao
5 08+1,0 Rat cao

70

3. KET QUA NGHIEN CUU VA THAO LUAN

Hiém hoa:

- Gia tang tAng suat ning
han kéo dai

- Gia tang nhi¢t do cuc tri.

3.1. Gidi thiéu chung vé tuyén dudng nghién ciu

DPoan dudng ven bién lya chon nghién ctu bat dau tur TP Rach
Gia (RG), ly trinh Km0+00, toa do dia ly 10,01° vi bac, 105,07° kinh
déng, diém cudi tai dia phan TP Ha Tién (HT), toa do dia ly 10,73° vi
béc, 104,48° kinh déng, chiéu dai 95 km, tuyén di ngang dia phan TP
Rach Gia (RG) dai 20 km, huyén Hon Dat (HD) dai 30 km, huyén Kién
Luong (KL) dai 30 km, TP Ha Tién dai 15km. Quy mé dudng cép Il
déng bang, van téc thiét ké 80 km/h. Bé rdng nén dudng 12m, bé
rong mat dudng 11m, téc do khai thac trung binh tir 20 km/h dén
dudi 70 km/h.

3.2. Xdy dung chuéi dnh huéng do gia ting nhiét dé cuc tri

Viéc gia tdng nhiét do cuc tri c6 thé gay ra nhiéu tac dong tiéu
cuc Ién mat dudng bo, anh hudng dén chat lugng, d6 bén, va an
toan giao théng, gidm tudi tho céng trinh, tang chi phibao tri, chuéi
anh huéng cta dudng bé déi véi yéu té gia tang nhiét do cuc tri
dugc thé hién theo hinh 2.

Phoibay: e T T TR
Mit dudng xuat hién Téc dong trung gian: Lo .duc‘mg C? l;lang:rlc ung:
cac dang hu hong do - Gia tang hu hong mat dudng _ Chét luone hid EEE B ??‘t ong van
nhiét d6 trong qua - Gia tang lun sut nén duong. JOnS tien hanh, bao tri .
Khir trang mat duong. - Kha nang thay thé
- Murc d6 dap ung kinh
, ] phi cho béo tri.
Riii ro khi khéong thich irng: Hu hong cong trinh; Gian doan
hoac dinh tré hoat dong; mét an toan giao thong.

Hinh 2. Chudi anh hudng d6i véi mat dudng do gia tang nhiét do cuc tri
3.3. Dinh lugng chi s6 ddnh gid mirc d6 phoi bay (E)

Chi s6 vé muc d6 phai bay (E) phan anh mdic do tiép xuc gilta hiém hoa gia tang nhiét d6 cuc tri va tuyén dudng. Chi s6 lién quan dén

muc d6 phai bay dugc trinh bay trong bang 2:
Bang 2. Dinh lugng chi s6 danh gia muic d6 phoi bay (E)

Chiso mLIc a6 Bién | Donvi | Giatri Cosé lua chon Nguén théng tin
phai bay

. Mat dudng da xuat hién mét trong cac dang hu héng N wlia X e
Mat dudng da Co 1,0 trong qua khua: Mat duong bi ran nut, ndt doc, nut l'\lg?ci?];r? ||E.-‘kz iggcvliai/n,u{jzc;
xuat hién hu | EI ngang, han lin vét banh xe, dén u nhua, gon séng, | .~ . 9 : HPRURA
héng do nhiét dé 5 bong tréc, gb ghé, 6 ga, Lun nén dudng, mat 6n dinh tuyen dtucng bi hu hong va

T Khéng 0,2 RN ! ! ! : tham van don vi quan ly.
taluy nén duong. ’

3.4. Binh lugng chi s6 xdc dinh mirc @6 nhay cadm (S)

Gia tri chi s6 xac dinh muic d6 nhay cdm (S) cila mot s6 loai mat dudng da dugc téng hap, khdo sat va trinh bay trong bang 3.

Bang 3. Dinh lugng chi s6 xac dinh muic d6 nhay cam (S)

Chisé phichop | Bién | Chiséthanh phan | Gia tri Co sélua chon Nguén théng tin
o o Loai mat dudng la chi s6 rd rang nhat vé
Bé tong xi méng 0.2 | TDBTT. Theo viéc phan tich nguyén nhan cét
Loai mat duong. S1 I6i cla su viéc, duong bé tong dugc nhan Khao sat thuc dia.
B& tong asphalt 10 d!r?h th{Ia I(?al dugng co ktwa nang chéng
chiu va ton tai lau dai hon mat dudng BTN.
Loai t6t 0,25 y y 6n s lié ay tu s6
y ) a1 Hién trang mat dudng t6t thi TDBTT thap | N9UOn s0 lieu dugc lay tir s6
Hién trang mat Loai trung binh 0,5 X “ N . .« | liéuthong ké do coquan quan
R S2 — hon tinh trang mdt dudng thudc loai xau, rat | |7 o 7 3 N 2 g
dudng. Loai xau 0,75 x3u ly van hanh va bao tri cung
Loai rat xau 1,0 ) cap.
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Pac tinh dong xe:
S6 truc xe tiéu
chudn 10T tich
ldy trong 20 ndm
(N10 - Triéu truc
xe/lan).

S3

N10<0,12

0,2

N10=0,12

1,0

Nhiét d6 trong I&p mat dudng BTN bao gom:
Nhiét d6 khong khi va phan diéu chinh nhiét
do theo dac tinh dong xe. Do vay, doan

tuyén cé

(N10) tich lay trong 01 ngay dém thap thi
nhiét dé trong Iép mat BTN thap va ngugc

lai.

s6 lugng truc xe tiéu chudn 10T |
nam do

hanh va

Nguén s6 liéu dugc lay ti s6
lieu théng ké dém xe hang

Co quan quan ly van
bao tri cung cap.

3.5. Dinh luong chi sé6 ddnh gid mirc d6 hiém hoa (H)
Hiém hoa la cdc m&i nguy c6 khéd nang gay thiét hai dang ké dén két cau tuyén dudng, cé thé théng ké dugc bang tién. Bang 4 trinh bay
céc chi s6 thanh phan dé xac dinh muc do hiém hoa gia tang nhiét do cuc tri.
Bang 4. Dinh lugng chi s6 xac dinh mic d6 hiém hoa (H)

Chi s6 phtchgp | Bién Chi s6 thanh phan | Gia tri Cosé lua chon Nguon théng tin
Toctpa < 60°C 02 Ngudng nhiét do vat liéu BTN st dung tinh toan | Tinh todn nhiét do I&p
Nhiét d6 1dp 1 gy = ’ thiét ké I6p mat duding 1a 30°C, 60°C. Do vay khivan | BTN mét dudng theo
mat dudng. T 60°C 10 hanh, nhiét d6 I6p BTN & d6 sau 20mm (Thigheay) > | TCCS  13567-1:2022
HighPay > ’ 60°C thi mat dudng TDBTT, rdi ro hon va nguoc lai. | [13].
o B& tong xi ming 02 Nhiét (?’6 cao c6 kha nang g.éy ra thiét hai dang ké Khao sa’}t thgc d‘ia
Loai mat dudng. H2 cho mdt duong BTN hon loai mat dudng bé tobng xi | pham vi tuyén can
Bé tong asphalt 1,0 | ming. danh gia TDBTT.

3.6. Dinh luong chi sé ddnh gid mirc dé kha ndng thich iing (AC)

Kha nang thich tng (AC) dugc xac dinh thong qua yéu té phan anh tiém luc, hanh dong, k€ hoach clia tuyén dudng c6 thé ing phé véi
tac déng ctia BPKH nham gidm muc dé tén thuong, rti ro. Chi sé kha nang thich tng (AC) dugc trinh bay theo bang 5:

Bang 5. Dinh lugng chi s6 danh gia kha nang thich (ing (AC) d6i véi hiém hoa gia tang nhiét d6 khong khi

Loai nar:jgr]]:JUC thich Bién Chi sé thanh phan Gia tri Cao sélua chon Nguén théng tin
Kha nang chéng chiu Dap ting 100% nang luc 1,0 C6 tuyén dudng khac thay thé khi mét
cla tuyén dudng dugc Dap ting 80% néng luc 0,8 con dudng bi chan hoac la diéu kién dé
do ludng dua trén kha Dap Uing 60% ning luc 0,6 diéu tiét giam tac déng vao tuyén dudng
nang si dung cac | ACT | Pap iing 40% nang luc 0,4 bi tén thuong khi van hanh trong thai | Khao sat thuc dia.
tuyén dudng thay thé . ] . . diém bat lgi vé nhiét do tir d6 lam cho
trong truong hgp mot Khong o tuyén dudng 0,2 tuyén dudng dang xét gidm rdi ro va
con dudng bi chan. thay thé thich ting hon véi hiém hoa.
Dap lng duéi 10% 0,2 Nguon sé liéu dugc
Nang luc tai chinh: Kha Dap ting (10+20)% 0,4 Tuyén dudng cé ngudn tai chinh dé bao | 18y tirs6 lieu Bao cdo
nang dap ng kinh phi AC2 | Pdp Ung (20:30)% 0,6 | dudng, bao tri de,”iy du sé c6 tudi tho dai | téng két cobng tac
cho nhu cau stia chiia, Dép tng (30+40)% 0,8 hon, phuc vu tét hon va cé khd nang | bdo tri hang nam do
bao tri. o N chéng chiju tot hon. co quan quan ly
Dap ung trén 40% 1,0 cung cip.

3.7. Két qua chi tiét ddnh gid rii ro va TDBTT do hiém hoa gia tdng nhiét dé cuc tri
Sau thdi gian thu thap s6 liéu dac tinh dong xe, nhiét dé khéng khi trén ting doan tuyén theo dan vi khéng gian va ap dung huéng dan
tU tinh toan du bdo nhiét dé 16p mat dudng BTN tai dé sau 20mm, két qua theo bang 6.

Bang 6. K&t qua xac dinh nhiét d6 I6p mat dudng bé tong asphalt
STT Don vi khéng gian Dac tinh dong xe [1] (N1o) Tram khituiong [5] Tair-max (°C) Thighpav (°C)
Tén Vido (La)
1 TP Rach Gid 4,41 Rach Gia 10,01 37,0 70,3
2 Huyén Hon Dat 4,38 Hon Dat 10,21 36,8 70,1
3 Huyén Kién Luong 2,20 Kién Luong 10,26 36,5 69,9
4 TP Ha Tién 1,85 Ha Tién 10,39 36,4 69,8

Ghi ch: Tar-max: Nhiét d6 khong khi trung binh 7 ngay cao nhat (°C), thu thap 20 nam lién tuc; THighPav: Nhiét d6 mat dudng BTN cao
nhat (°C) tai d6 sdu 20mm tU bé mat; N10: S& truc xe tiéu chudn 10T tich Iy trén 01 lan xe trong thdi gian 20 ndm (Triéu truc xe/lan)

Sau khi chudn hoa s6 liéu, gan trong sé cho cac bién, xac dinh dugc gia tri cac bién Hi, Ei, Si, ACi, két qua tinh toén theo bang 7:
Bang 7. T6ng haop két qua danh gia TDBTT, rdi ro d6i vé6i tuyén dudng ven bién Kién Giang

Bign Chi sé (thanh Ky | Thuthap Mé ta Gia tri diém sé Trong Gia tri tinh toan
phén) hiéu | diflieu | RG | HD | KL | HT |RG |HD | KL| HT | s6 | RG | HD | KL | HT
Trigheav (°C) H1 | Tinhtoan | 703 | 70,1 | 69,9 | 698 | 10| 10| 10| 10| 05 | 05 | 05|05/ 05
H Y .
Loai mat dudng | H2 f:jg ;f’; BTN | BTN | BTN | BTN |10 |10 |10] 10 | 05 | 05 | 05|05 05
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Téng gia tri d6 phoi bay truéc hiém hoa tinh toan H=H1 + H2 1,0 | 1,0 10| 1,0
Mat dudng da xuat Khao sat
E hién hu héng do| E1 . Co co Co Khéng | 1,0 | 1,0 | 1,0 | 0,2 1,0 1,0 1,0 |1 1,0]| 0,2
a an thyc dia
nhiét do
Téng gia tri d6 phoi bay trudc hiém hoa tinh toan E = E1 1,0 | 1,0 [1,0] 0,2
Loai mitdusng | ST f:j?;?; BTN | BTN | BTN | BTN | 05|05 |05]| 05 | 033 | 017 |017 (017|017
Hiéntrangmdt | o, | Tudonvi | Loai | Loai | Loai || s lo55 1075 05| 05 | 033 | 0,08 | 025|017 008
S dudng quan ly tot Xau B
Nio (Triéu truc Dc{n Vi,
xe/ién i S3 quan IX >0,12|=0,12(=0,12| =0,12 | 1,0 | 1,0 | 1,0 | 1,0 033 | 033 ({0,33(0,33| 0,33
cung cap
Téng gia tri @6 nhdy cdm tinh toan S =51+ 52 +S3
Kha nang st dung
cactuyén dusng | AC1 | Tinhtoan | 0% 0% 0% 0% 020202 02 0,5 01 |01 ]01]| 01
thay thé
Ning luc tai chinh | AC2 T;’udé]‘:\”l;” jg;o ;g;] 2180;0 ;g;] 08 |06 |04| 06| 05 | 04 [03|02] 03
Téng gia tri kha nang thich tng tinh toan AC= AC1 + AC2 05 (04/03]|04

Két qua danh gia cap d6 rai ro, TDBTT d8i véi hi€ém hoa nhiét dé cuc tri tang cao do BDKH cla tuyén theo don vi khong gian dugc trinh

bay theo bang 8:
Bang 8. K&t qua danh gid V va R theo don vi khoéng gian clia tuyén dudng ven bién
Gia tri TDBTT Gia trirtiro
STT Doan tuyén thudc dia gisi hanh chinh —
(Pon vi khéng gian) Hiém hoa nhiét d6
Diém V (nhiét d6) Cap do Diém R(nhiét do) Cap do
1 TP Rach Gia 0,5 Trung binh 0,8 Rat cao
2 Huyén Hon Dat 0,7 Cao 0,9 Rat cao
3 Huyén Kién Luong 0,7 Cao 0,9 Rat cao
4 TP HaTién 0,6 Cao 0,6 Cao

3. 8. Khuyén nghj khung gidi phdp quan Iy védn hanh khai thdc
va bdo tri céng trinh thich itng hi€ém hoa tdng nhiét dé cuc tri

DE d&i pho véi tac ddng ngay cang nghiém trong clla BDKH, céac
c6ng trinh dudng bé tai ving ven bién can dugc quan ly va bao tri
bang céc gidi phéap ky thuat va té chiic phu hgp, nham gidm thiéu
rdi ro va nang cao kha nang chéng chiu. Mat khac, viéc quan ly tai
san céng trinh duong bé va ddm bao hoat ddéng van hanh, bao tri
hiéu qua la mot yéu t6 then chét dé bao vé va duy tri sy 6n dinh clia

ha tang giao thong trong béi cdnh BDKH. Do d9, viéc phat trién va
ap dung céc giadi phap quan ly tai sdn va bdo tri cong trinh duéng bo
can xem xét mot cach téng thé va linh hoat, két hgp gilta cac yéu td
ky thuat, méi trudng va quan ly bén virng. Nhém tac gia dé xuat
khung gidi phap quan ly nhdm thich ting véi hiém hoa gia tang nhiét
do cuc tri.

Bang 9. Khung gidi phép chién lugc quan ly tai san, van hanh va béo tri dudng bé thich (ing gia tang nhiét d6 cuc tri

Tinh dé bi tén thuong

Khung giai phap thich ting

A. Chiic ndang quan ly tai san duong bo

- Nhu cdu can thém nhan su c6 chuyén mén bé sung
hodc chuyén gia dé theo déi, kiém soat, danh gia mdic
do rdi ro, TDBTT, bao cao va ting phé.

- Suy thoai tai sdn ngay cang tang, doi hoi phai kiém tra
thudng xuyén hon, viéc nay c6 thé tén kém va mat thoi
gian.

- Yéu cdu phai lap cac ké hoach khan cap va du phong
dé ling pho vai thai tiét cuc doan, diéu nay lam tang
ganh nang quan ly.

- Yéu cau xay dung co s& dir liéu tai san duong b bao
gém yéu t6 gia tang nhiét do cuc tri.

- Gia tang chi phi quan ly tai san.

- Phuong phap quan ly tai san thich ing bién déi nhiét
do6 cuc tri.

- Ngén han: Dao tao nhan vién hién c6 vé cac tac dong tiém an cla BDKH va
diéu nay c6 thé anh hudng dén vai trd va trach nhiém hién tai cta ho; Theo déi
tac déng clia nhiét do cuc tri d€ xac dinh cac "diém nong" c6 thé can tang tang
suat ki€m tra; Tang cudng cong tac danh gia rui ro, TDBTT do thdi tiét cuc doan
vGi nhiéu don vi khong gian dé c6 giadi phép thich (ing mang lai hiéu qua cao.

- Trung han: Tang cudng su sdn c6 clia nhan vién hgp dong dé hé trg trong cac
su kién cuc doan, hu héng khan cip; Ung dung cong nghé gidm sat tu dong;
Phan tich du bao khi hau.

- Dai han: Thué thém nhan vién dé theo kip t6c d6 ting déi tugng, hanh vi tac
déng tiéu cuc dén gia tri tai san, nhu ciu bao tri va quan Iy khan cap; Thu thap
va phan tich dir liéu moéi trudng; Phan tich di liéu hiéu suat cong trinh, cac di
liéu thu thap tu cac cong trinh nhu trong tai, luu lugng giao thong, nhiét d6, dé
am gilp t6i uu hda viéc bao tri va quan ly tai san; Thuc hién déng bd cac phuang
phap quan ly tai sdn theo chu ky va tinh trang; Dua trén co sé dir liéu; Quan ly
rdi ro va tng pho véi thién tai; Dua trén cdng nghé tién tién; Tich hgp m6 hinh
quan ly toan dién két hop cac yéu t6 ky thuat, tai chinh, moéi trudng va xa hoi.
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B. Chtic nang quan ly van hanh

- K&t cau cong trinh chiju tdc dong lau dai ctia nhiét d6
cao, gay ldo héa nhanh va lam suy gidm khd nang chiu
tai.

- Mat dudng dugc thiét ké dé chiu dugc nguéng nhiét
dé cu thé. Nhiét do cao lam yéu cau tric mat dudng &
cac khu vuc chiu tai nang hodc nén mong yéu dan dén
gia tang vét lan, nut, bong troc § ga, anh hudng dén an
toan giao thong.

- Nhiét d6 cao c6 thé lam khoé héo thdm thuc vat ven
dudng, anh hudng dén hanh lang an toan giao théng,
tang nguy co sut I& dat nén dudng.

- C6 thé gay gian doan giao théng ngan han hoac lau
dai d6i vai xe tai nang hodc toan b phuong tién tham
gia giao théng.

- Mat an toan, gia tang tai nan giao thdng do mat dudng
bién dang, hu héng, bong troc tao ra cac chuéng ngai
vat.

- Ngén han: Tang cudng kiém tra va theo déi tinh trang dudng bd, thuc hién
gidm sat dinh ky va s(a chta kip thoi cdc hu hédng do nhiét d6 gay ra; Xay dung
k& hoach duy tri giao théng trong cac hién tuong thdi tiét cé cusng dé khac
nhau.

- Trung han: Danh gia nhiing thay d&i du kién vé nhiét d6 dugc thu nhé lai, danh
gia rui ro, TDBTT & nhiéu don vi khéng gian dé xac dinh xem c6 can thay déi
hén hgp mat dudng hay khéng; St dung cac hé théng giam sat nhiét do va cdm
bién dé theo doéi su bién dang clia cong trinh; xay dung ngudng nhiét d6 dam
bdo van hanh.

- Dai han: Ap dung cac mé hinh du bao tac ddng cla nhiét 6 dé diéu chinh
chién lugc van hanh; Ung dung céng nghé hé trg mat dudng hoat déng t6t hon
dudi nhiét dé cao; Cac cdng nghé giam sat ti xa nhu cdm bién, drone, hinh anh
vé tinh gitip theo déi tinh trang c6ng trinh cau, dudng theo thoi gian thuc. Biéu
nay gilp phat hién cac van dé sém, tir d6 c6 thé dua ra cac bién phéap khic phuc
kip thai; Xay dung ban dé.

C.

Chtic ndng quan ly bao tri

- Ké hoach bao tri ngan han, trung han, dai han

- Céc su kién cuc doan va nhiing thay d&i lau dai vé khi
hau c6 thé anh hudng dén yéu cau tai nguyén lam tang
chi phi bdo tri mat dudng hang nam.

- Tinh thich Ung nhiét d6 cao cla vat liéu st dung bdo
tri.

- Tang cudng ké hoach bao tri phong ngura.

- Tang cudng huy déng von tir nhiéu nguén, bao gobm hgp tac cdng tu va xay
dung co ché uu tién sir dung ngén sach vao cac tuyén dudng trong yéu.

- Khi viéc xay dung lai mat dudng xay ra, diéu chinh hén hop vat liéu khi can
thiét.

- SUrdung vat liéu cé dé bén cao trong diéu kién gia tang nhiét do.

4, KET LUAN

Trén cd s& cac két qua nghién ctu va phan tich nhu trén, ¢ thé
rdt ra nhimg két luan sau:

- Phuong phap chi s6 thich hgp st dung khi can xac dinh tuong
d6i chinh xdc muc @6 DBTT clia cOng trinh dudng bd ma khong phai
phu thudc qua I1én vao y kién ch quan clia ngudi lam céng tac danh
gia, cho phép dua vao cac phép tinh mét s6 lugng I6n tuy y cac chi
tiéu, chi s6 céac bién ctia muc dé rai ro, TDBTT la dé phoi nhiém, d6
nhay cdm, hiém hoa va khd nang thich (ng. Nhugc diém cla
phuaong phap la céng tac danh gia phuc tap va can cé sy hé trg cla
cong cu tinh toan.

- K&t qua danh gia R, V cung cédp cho céc co quan quan ly khai
thac cong trinh va cac bén lién quan thay dugc buc tranh téng thé
muc d6 tac déng cua cac hién tugng thai tiét cuc doan gia tang
nhiét d6 cuc tri anh hudng tiéu cuc dén chat lugng khai thac, suy
gidm tudi tho, hu héng cong trinh dé tir d6 dua ra cac gidi phap
quan ly van hanh va bao tri cong trinh thich Ung trudc cac tac dong
bat Igi do BDKH gay ra.

- C8p db rui ro, TDBTT clia c6ng trinh ludn bat dinh k& ti thdi
diém dugc danh gia, c6 thé gidm hodc nghiém trong han tuy thuéc
vao chién lugc ngan han, trung han, dai han nham cai thién kha
nang thich ung.

- Sirdung két qua danh gia cac dai luang 13 V, R c6 thé xay dung
ban dé tén thuong va rdi ro cho tuyén dudng déi vdi tling loai tac
dong do BDKH bang phan mém ArcGlIS. Ban d6 gitp dua ra cai nhin
truc quan vé phan b6 miic d6 tén thuang va rti ro theo tiing don vi
khong gian.
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Nghién cuu mét s6 yéu té6 anh huéng dén
ung xu dam cao nhiéu nhip bang ABAQUS

Study on several factors affecting the behavior of multi-span deep beams using ABAQLS
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Khoa Xay dung, Trudng Dai hoc Kién tric Ha Noi, Email: haltt@hau.edu.vn

TGM TAT

Dam cao nhigu nhip 1a he két céu duge st dung pha bign trong ket
céu cang trinh, ing xir cia ddm cao co nhiéu khac biét so vai dam
thang thuang. Bai bao trinh bay nghién ciu vé mat sd yéu td anh
hiréng dén ng xir ddm cao nhiéu nhip bé tang cdt thép nhu ty sd
nhip chiu cét va chiéu cao ddm, cép do bén chiu nén coa bé tang,
ham lrgng cét thép doc va cdt dai trong dam. Tac gia phan tich céc
md hinh nghién citu bing cach &p dung phdn mém ma phing
ABARUS. Da tin cay ciia ket qua phan tich tinh toan duge kiém chimg
béng céch so sanh vai két qua thi nghiem. K&t qué nghién ciru cho
th&y réng sau khi xay ra hién tugng not thi img xir cia dam cao
nhiéu nhip trong ddi phic tap va mat s6 khuygn nghi duge dua ra
ddi vari sy anh hwréng cia céc tham sd khao sat.

Tir khda: Dam cao nhigu nhip bé tong cdt thép; cac tham sd anh
huréng; (ng xir d4m cao; ty sd nhip chiu cat/chiéu cao dém; phén

mém ma phang ABAQLS.

ABSTRACT

Continuous deep beams are a commonly used structural system in
construction. The behavior of deep beams differs significantly from that
of conventional beams. This paper presents a study on several factors
affecting the behavior of continuous reinforced concrete deep beams,
such as the span length-to-depth ratio, concrete compressive strength,
and the amount of longitudinal and transverse reinforcement. The author
analyzes research models using the ABAQUS simulation software. The
reliability of the analytical results is verified by comparing them with
experimental results. The study findings indicate that after cracking
occurs, the behavior of continuous deep beams becomes relatively
complex, and several recommendations are provided regarding the
influence of the investigated parameters.

Key words: Continuous reinforced concrete deep beams,
influencing parameters, deep beam behavior, span-to-depth ratio,
ABALUS simulation software.
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1. MG PAU

Dam cao nhiéu nhip (Continuous deep beam) la loai két cau chiu
luc quan trong trong cac cong trinh dan dung va céng nghiép, c6
thé& st dung lam cac bé phan phan bé tai trong nhu dam chuyén,
dai coc, bé chua va tudng méng...Dam cao bé tong cét thép la mot
ch(i dé dugc quan tdm dang ké trong thuc hanh ky thuat két cau[1].
Dam cao thuong dugc st dung trong nhiing két cau yéu cau kha
nang chiu luc 1én va gidi han bién dang nho. Dam cao nhiéu nhip c6
Ung xU phuc tap hon so v6i dam théng thudng do céc viing cé luc
cdt I6n va mé-men 16n thudng trung nhau va su pha hoai thusng
xay ra & cac vung nay. Sau khi xuat hién vét nit, ing x clia dam cao
cang trd nén khé du béo do dong thai chiu anh huéng tir mé-men
udn, luc cat va bién dang cta bé téong [2].

DPé hiéu ré vé ting xUr clia dam cao, théng thudng ngudi ta su
dung nghién ctiu thuc nghiém va nghién ctiiu mé phéng sé bang
cac phan mém phan tich phan ti hiru han két hop véi cdc mé hinh
ly thuyét. Cac nghién ctu vé dam cao da dugc nhiéu nha khoa hoc
quan tam nhung hién dang chi yéu tap trung vao nghién ciru thuc
nghiém thuc hién d6i véi dam cao don nhip [1-2], c6 mét s6 nghién
ctru thuc hién dgi véi dam cao nhiéu nhip [6-9]1[11-13]. Tuy nhién,
dé danh gié su &nh hudng cla cac tham sé nhu ti 1é c6t thép doc va
c6t thép dai trong dam, cap d6 bén chiu nén ctia bé tong, ti s6 nhip
cét va chiéu cao dam a/h thi can cé thém nhiéu nghién cdu ky luéng
hon nla. Trong nghién clu nay tac giad s dung phan mém mo
phong s6 ABAQUS dé kiém chiing su chinh xac cia mé hinh nghién
cu bang cach so sanh két qua moé phdng sé véi két qua thu dugc
bang thuc nghiém. T d6, khao sat dugc anh hudng clia cac tham
s6 nghién ctu bang phan mém mé phdng sé.

Dam cao nhiéu nhip dugc dinh nghia theo mét sé tiéu chuan
nhu sau:

+ Tiéu chudn Canada (1984) quy dinh rang cac cau kién chju uén
phai dugc thiét ké nhu cac dam cao nhiéu nhip néu ty s6 gila nhip
thong thay |, trén chiéu cao dam h nhé hon: 2,5

+ Theo ACI-318-19 [3]: Ton tai hai dinh nghia vé dam cao: dam
cao nhiéu nhip la dam c6 ti s6 gilra chi€u cao dam vai chiéu dai nhip
thong thay nhé hon 2/5; Ti s6 gitta chiéu cao tinh toan ctia dam va
chiéu dai nhip théng thay phai I6n hon hoac bang 1/5 [2].

+Tiéu chudn IS 456-2000 [2] quy dinh ddm cao nhiéu nhip khi
dam théa man:

Leos
D

vdi L la nhip thong thay va D la chiéu cao dam
Trén Hinh 1 thé hién co ché chiu tai trong trong ddm cao nhiéu
nhip [2]



www.tapchixaydung.vn

T
ONN] [N\

v

Hinh 1. Co ché chiu tai trong dam cao nhiéu nhip

Vi cac bién dang cét khéng déng ké nira so véi bién dang uén
nén ly thuyét dam théng thudng khéng thé du doan su phan b6 tai
trong trong cac dam cao lién tuc. G day, su phan bé tai trong phai
dugc tinh toan bang ly thuyét dan héi téng quat. Trong cac dam cao
don, su phan b6 tai trong chi don gian la van dé can bang. Cac trang
thai bién dang khac nhau ton tai trong cac nhip cat. Dam cao mét
nhip va dam cao nhiéu nhip cé tng xt khac biét ré rét, va chua dugc
nghién ctru mét cach chuyén sau vé van dé nay. Hién nay phuong
phap thiét ké théng thudng déi véi dam cao nhiéu nhip dua trén
cac thir nghiém dam cao don mot nhip. Tuy nhién diéu nay khéng
phan anh dugc chinh xac tng xt ctia dam cao nhiéu nhip vi chung
chita cac vung D & rong dang ké va thé hién (ng x{ cta gian hoac
vom budm ré rét, nén phuang phap thanh chéng cung cap ca sé co
dd tin cay cao cho viéc phan tich va thiét ké déi véi dam cao nhiéu
nhip. Vi du vé phan tich va thiét ké dam cao nhiéu nhip st dung
phuong phap thanh ch6ng dugc trinh bay, thiét ké da dugc thuc
hién bang cach st dung cac khuyén nghi ctia ACI Code 318-02 [6].

TU co ché chiu tai nay, c6 thé xay dung mé hinh gian 4o bao gém
mang lugi cac thanh chéng va thanh giang giao nhau tai cac nat.
Dam cao nhiéu nhip cé thé dugc coi la bao gém mét gian mé men
am chinh va mot gian m6 men duong chinh nhu dugc trinh bay
trong Hinh 2a. C6 rat nhiéu mé hinh dua ra va van dé dat ra la c6 thé
phat trién nhiéu mé hinh thanh chéng - giang cho mét trudng hop
tai duy nhat trén mét két cau? Va mé hinh t6i uu dugc lya chon nhu
thé nao? Tra 16i cho cau hoi nay thi thay rang, mo hinh tét nhat la
mo hinh ma trong d6é tai trong tac dung sao cho gia tri néi luc va
bién dang 1a nhé nhat. Béng thdi, vi cac thanh giang dé bién dang
han céac thanh ch6ng, nén mét mé hinh ¢6 sé lugng thanh gidng it
nhat va ngén nhat c6 thé sé la mé hinh t6t nhat. Hinh 2b thé hién
mo hinh thanh chéng - gidng cho dam cao nhiéu nhip. [6]
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Hinh 2. (o ché chiu tai trong trong dam cao nhiéu nhip: a-SLrphat trién ctia mé hinh
thanh chdng - gidng; b -Ma hinh thanh chdng - gidng
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Nhu vay, trong phan tich thiét ké mé hinh thanh chéng-giang
dugc st dung nhiéu déi véi dam cao nhiéu nhip. Tuy nhién, chua cé
nhiéu nghién ctu thi nghiém dé kiém chiing déi véi cac trudng hop
khac nhau vi chi phi t8n kém. Véi su phat trién manh mé ctia cong
nghé théng tin va su ra d&i cda nhiéu phan mém mo phong sé vidu
nhu phan mém ABAQUS, viéc kiém chiing déi véi cac trudng hop
khac nhau clia dam cao nhiéu nhip hoan toan cé thé dugc thuc hién
mot cach dé dang. Trong nghién ctiu nay, tac gia nghién ctu ing xu
cla dam cao lién tuc trong mét s6 trudng hgp va khao sat su anh
hudng ctia mot s6 tham sé dén Ung xt clia dam cao lién tuc. Dya
vao thi nghiém clia tac gia MELVIN ASIN trong tai liéu [2] tac gia s
dung phan mém ABAQUS mé phéng lai dam c6 ké dén tinh phi
tuyén clia bé téng va cot thép. Két qua mo phong tuong déi trung
khdp véi két qua thi nghiém. Sau d6 dung mé hinh visa kiém chiing
la dam hai nhip L=2800 kich thudc bxh=150x1000 di khao sat vdi
cac tham sé vé cudng do chiu nén clia bé téng, bo tri cot thép va ti
sO nhip cét va chiéu cao dam a/h.

2. NGHIEN CU'U UNG XU DAM CAO NHIEU NHIP BANG PHAN
MEM ABAQUS

2.1. M6 hinh kiém ching

DE xéac dinh mé hinh nghién ctiu tac gia st dung mé hinh trong thi
nghiém da dugc thuc hién. Sau dé dung phan mém mo phong s6
ABAQUS d€ mé phong, két qua thu dugc so sanh vai két qua thi nghiém
dé kiém chiing. Nam 1986 Rogowsky va MacGregor [2] da tién hanh tha
nghiém cac mau dam bé téng hai nhip cé kich thudc chiéu cao dam la
bxh=200x600mm, L=1000mm, cac mau co ti sé (a/d) =1,0/1,5 tuong
ung. M. Asin [2] da tién hanh lam lai thi nghiém trén cac dam c6 kich
thudc tuong tu gitt nguyén cac dac diém co ban (kich thudc va phuang
phap thi nghiém) vi hai ly do ditliéu ctia Rogowsky cé thé b6 sung cho
ditliéu clia cac thi nghiém doc lap thuc hién tuong tu va day la chuong
trinh tht nghiém dugc ghi chép tét nhat vé dam cao lién tuc. Cac dam
dugc thir nghiém la dam cao hai nhip, tai trong dat & gilta nhip. G6i va
tai trong dugc dat trén cdc mé tru bé tong nguyén khéi. Trén Hinh 3 thé
hién mé hinh dam thi nghiém.

H
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Hinh 3. Mo hinh dam thi nghiém dugc mé phong kiém chiing

Céactham sé vat liéu trong mau kiém chiing: Bé téng: E=32500 MPa;
cudng dé chiu nén la 30Mpa; C6t thép: méi quan hé ting suét-bién dang
clia cSt thép doc va ct thép dai dugc 13y theo biéu d6 quan hé ting suat
bién dang khi kéo thép ctia thuc nghiém. Hinh 413 biéu d6 quan hé tng
sudt bién dang sau khi kéo thép. Dua trén biéu dé nay xac dinh cac gia
tri khai bao trong phan mém ABAQUS. Trong ABAQUS[4], moédun dan
hoi ca ¢t thép 200000 MPa, hé s6 Poisson 0,3.
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Hinh 4. Biéu d6 dudng cong ting sudt - bién dang tir thi nghiém kéo thép
2.2.  Xay dung mé hinh trong ABAQUS
2.2.1 M6 hinh mé phdéng
St dung mo hinh nhu Hinh 5 1a dam hai nhip L=2800 kich thudc
bxh=150x1000 sau d6 thay d&i cac tham s& vé vat liéu, c6t thép va
ti s6 a/h. Chi tiét xem trong Bang 1.
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Hinh 5. Hé khung c6t thép trong dam mé phong kiém chiing

2.2.2 Cdc théng s6 vdt liéu duoc sir dung trong mé phéng khao sat

M&i quan hé ng suat-bién dang cla c6t thép doc va cot thép
dai trong cac mé hinh khao sat dugc lay theo dudng cong (ing suat
bién dang ly tudng héa nhu Hinh 6 (m6 hinh dan déo ly tudng) theo
TCVN 5574-2018 [5]. Badng 1 thé hién cac tham s6 vat liéu c6t thép
dugc khai bao trong phan mém ABAQUS. Budng cong Uing suat va
bién dang khi nén va kéo clia bé tdng dugc xac dinh theo tiéu chuén
Eurocode 2 [10]. Bang 2 thé hién cac tham sé vat liéu bé téng.
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Hinh 6. Quan hé ting sudt bién dang clia vt liéu cot thép
Bang 1: Cac tham s6 clia c6t thép trong ABAQUS

Loai thép Gidi han Bién dang M6 dun Hé s6
chay khong dan dan hoi poat
hoi xong
Thép 1 240 0
CB240-T 2 240 0.01 20000 0.3
3 240 0.20
Thép 1 400 0 20000 03
CB400-V 2 400 0.01
3 400 0.14
Bang 2: Cac thong sé CDP clia bé tong trong ABAQUS
Dilation - Viscosit
angle Eccentricity fbo / fco Kc paramet)ér
360 0.1 1.15 0.6667 0.0001
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Cac tham s6 vé cac tham s6 pha hoai, bién dang khéng dan héi,
(g suat va chuyén vi khi kéo va nén déi vdi bé téng B30,35,40,55,60
(12 cac loai bé téng sir dung dé khao sat trong dé tai) st dung phan
mém Matlab d€ 1ap ra chuong trinh tinh toan cac tham sé nay.

3. KET QUA KIEM CHUNG

Su phdt trién ctia mau nat

So sanh cac su phat trién ctia vét nit khi dung mé phéng s va
thuc nghiém cta M. Asin la kha giéng nhau. Trong cac Hinh 7-9 sau
day sé minh hoa ré su phat trién ctia mau nut
BM1.0/1/1 tir két qua thi nghiém va két qua moé phong sé.

-
Hinh 7. Cac vét nit udn dau tién
V&t nut udn dau tién xay ra & gitia nhip véi muc tai (t8ng) la 400-
600 kN (Hinh 7) va sau dé la trén phan géi bén trong (Hinh 8) do tac
déng clia bién dang cat. § giai doan nay, mot vét nat usn I6n, chay
gan dén cot tai (gitra nhip) hodc gia d& gitia, di kém vai mét sé vét
nut nhd 6 gan cét thép.

Hinh 8. Su phat trién cla cac vét nit udn

& giai doan tai sau, cac vét nut cit hinh thanh (Hinh 9): cac vét
nut cit nghiéng nay phat trién & muc tai 900-1200 kN bt dau va
diing & mét khodng cach nao do tir cot tai va géi dé gilra. Cac vét
nut nghiéng thudng khong théng va lién tuc, ma phan nhanh doc
theo chiéu dai clia n6. Muic tai ma tai d6 vét nit cat xay ra tuong iing
véi 65-70% tai trong pha hay

Hinh 9. Cac vét n(t cat xuat hién sau d6 dam bi phd hoai

Nhén xét: Sau khi so sanh thay rang cac dang vét nut theo
mé phong sé va thir nghiém la giéng nhau dén 95%. Trong thuc
nghiém nhiéu vét nut cat va udn dugc tao ra va lan rong hon khi
tai tang lén, va mot vét nat cat xién chinh & nhip bén phai cta
dam dét ngdt xay ra tai tai trong pha huay lién két cac dau cua
tam tai va tdm d& bén trong. Piéu nay phu hop vaéi dai vét nut
chéo trong mau mé phdéng gay pha hoai dam. Két qua ciing cho
thdy tai trong trong hai nhip dugc truyén dén cac gia d& thong
qua cac dudng chéo clia thanh chéng nén. Phan bé Ung suat,
dugc thé hién trong hinh minh hoa chi ra réng tng suat trong
cac thanh chéng bén trong cao hon so véi cac thanh chong bén
ngoai. Do do, nhip cdt bén trong bi hong trudc, phu hgp vaéi su
c6 hong dugc quan sat trong thuc nghiém.

3.1. Khdo sdt mét s6 thong s6 anh hudng dén tng xa cia ddm cao
lién tuc

Ta thay rang két qua tir mé phong sé tuong déi khép vai két qua
thi nghiém nén hoan toan c6 thé tin cdy va dung dé du doan (ing
x0 cGla dam cao nhiéu nhip. Vi vay nghién ctru ding mé hinh kiém
chiing nhu phan trén (muc 2) tién hanh mé phdng 16 mau trong dé
khéng thay déi cac théng s6 vé nhip dam, bé réng dam, chiéu cao
dam va tién hanh thay d&i ba théng s6 a) cap dd bén chiu nén cla
bé téng tir B30 dén B60 b) bé tri cot thép trong dam c) Ti s6 nhip
chiu cét a/h dé€ khao sat dnh hudng dén (ing x{r cia ddm cao nhiéu
nhip. Bang 3 thé hién cac théng s6 ca 16 dam khao sat.
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Bang 3: Théng s6 cac mau dam mé phéng khao sat

S6TT | Tén mo hinh B a/h L (mm) Bxh (mm) As’ As Cot dai dung C6t dai ngang
1 BC-B30 30 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
2 BC-B35 35 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
3 BC-B40 40 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
4 BC-B55 55 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
5 BC-B60 60 1.15 2300 150x1000 2d20 4d12 d6a75 Khéng
6 BC-al1 30 0.5 2300 150x1000 2d20 4d12 déa75 Khéng
7 BC-a12 30 0.5 2300 150x1000 2d20 4d12 déa75 6d6

8 BS-a21 30 1.5 2300 150x1000 2d20 4d12 déa75 Khéng
9 BS-a22 30 1.5 2300 150x1000 2d20 4d12 d6a75 6d6

10 BC-a31 30 1.1 2300 150x1000 2d20 4d12 d6a75 Khéng
11 BC-a32 30 1.1 2300 150x1000 2d20 4d12 d6a75 6d6

12 BC-LSa75 30 1.15 2300 150x1000 2d20 4d12 déa75 Khéng
13 BC-LS2a75 30 1.15 2300 150x1000 2d20 4d12 déa75 6d6

14 BC-LS25B 30 1.15 2300 150x1000 2d20 4d25 déa75 6d6
15 BC-LS20T 30 1.15 2300 150x1000 4d20 4d12 d6a75 12d6
16 BC-LS20V 30 1.15 2300 150x1000 2d20 4d12 d6al150 6d6

a) Khdo sdt anh huéng cdp dé bén chiu nén bé tong

G phén nay tién hanh mo phéng ndm mau BC-B30, BC-B35, BC-B40,
BC-B55, BC-B60 c6 kich thudc nhu nhau, bé tri cét doc va cét dai giéng
nhau va dugc thay déi cudng do chiu nén clia bé tong trong khoang tur
30 dén 60Mpa. Mau mé phéng la dam cao 2 nhip, tat ca cac mau cé

la 1,15 vdi tai trong dugc dat & gitta dam théng qua mét mé bé téng
duoc duc lién vao dam. Cac mau mé phong dugc gia tai cho dén khi bi
phé hoai dé du doan su pha hoai xdy do (ing suét kéo chinh (c6t thép
doc bj chay) hay do luc nén chinh (su c6 ctia thanh chdng nén). Bang 4
thé hién cac thong s6 ctia 5 dam khao sat.

chiéu cao dam 1000mm, méi nhip bang 2,4m, vdi ty [é d6 sau nhip cét

Bang 4: Théng s6 cac mau dam méd phéng khao sat
SOTT | Tén mo hinh | Cap d6 bén chiu nén bé téng B | a/h L(mm) | bxh (mm) | As’ As Cét dai ding | Cétdaingang
1 BC-B30 B30 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng
2 BC-B35 B35 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng
3 BC-B40 B40 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong
4 BC-B55 B55 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong
5 BC-B60 B60 1.15 2300 150x1000 | 2d20 | 4d12 d6a75 Khong

chiu lyc tang 1én ré rét tuong Ung khi tang cudng do chiu nén cta
bé tong. Cac mau nay cé dudng cong tuong dong nhau.

C6 su khac biét ro rét vai hai mau BC-B55, BC-B60 cé cudng do
chiu nén ctia bé téng nam trong khoang ttr 55 dén 60 MPa c6 cung
mot dang dudng cong. Quan sat cac mau nay khi tang cudng do
chiu nén va kéo clia bé tong, su hinh thanh thanh chéng nén trong
dam sé& chuyén sang thanh chéng nén dang hinh chai mét cach ré
rét tac dong dén kha nang chiu luc ctia dam.

b) Nghién ciru anh hudng ciia tham sé ti 1é cét thép

Tiép theo, d€ nghién ctru anh hudng clia tham s6 ti 1& c6t thép
dung mau BC-B30 & muc 3.1 tiép tuc tién hanh moé phong cac mau
VGi cac cach b6 tri c6t thép khac nhau. Cac m6 hinh nghién ctiiu gom
5 mau nhu sau: mau BC-LSa75 khéng bo tri c6t dai theo phuong
ngang trong trudng hgp nay. Mau BC-LS2a150, BC-LS25B ¢6 bo tri
c6t dai ngang gém 6 thanh d6 nhung dugc thay déi ham lugng c6t
thép doc. Ngoai ra d€ phan tich anh hudng clia c6t thép ngang mau
BC-LS20T c6t thép dai theo phuong ngang véi ham lugng thay déi
trong d6 12 thanh 6 dugc phan bé déu trén chiéu cao cliadam. Bang
6 thé hién cac thong s6 ctia 5 dam khao sat:

Hinh 10. Quan hé Iyc va chuyén vi cdc mau khi thay d6i cudng do chiu nén bé tong
Nhan xét:

Két qua thé hién trén Hinh 10 ta thdy chuyén vi cila dam tang
khi cap dé bén bé téng tang. Diéu nay chiing té cudng dé chiu nén
va kéo cla bé tong tang dan dén bé téng trd nén gion hon véi kha
nang chiu tai va do cing tang & cac muc khac nhau.

Cac mau BC-B30, BC-B35, BC-B40 tang cudng d6 chiu nén cua
bé tong khi cdc mau c6 cling ty s6 a/h > 1.0 ¢6 cudng dod chiu nén
cla bé téng nam trong khoang tir 30 dén 40 Mpa cho thay kha nang

Bang 5: Théng s6 cac mau dam mé phéng khao sat

S6TT | Tén mé hinh Cap dé bén chjunénbétongB | a’/h | L(mm) | bxh (mm) | As’ As Cé6t dai ding | C6t dai ngang
1 BC-LSa75 B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a75 Khéng

2 BC-LS2a75 B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a75 12d6

3 BC-LS25B B30 1.15 | 2300 150x1000 | 2d20 | 4d25 d6a75 Khéng

4 BC-LS20T B30 1.15 | 2300 150x1000 | 4d20 | 4d12 d6a75 6d6

5 BC-LS20V B30 1.15 | 2300 150x1000 | 2d20 | 4d12 d6a150 3d6
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Hinh 11. Quan hé lyc va chuyén vi céc mau khao sat anh hudng tham s6 ti Ié c6t thép

Nhan xét:

-Kha nang chiu tai cia cac mau BC-LS2a150, BC-LS25B, LS20T
déu tang lén so véi mau BC-LSa75 khdng bo tri cot dai theo phuong
ngang (dnh huéng nay trg nén rd rét hon doi véi cac dam co khoang
cach daitanglén). Su giatang kha ndng chiu lucré rang do tac dung
cla c6t thép dai diing va dai ngang vi cdc mau thir co cudng dé nén
cla bé tédng la nhu nhau. C6 thé sir dung loai gia ¢6 nay bang céach
dat cac thanh c6 dudng kinh nho, pht hgp véi cét dai ding.

¢) Nghién ciru adnh huéng cia tham sé ti lé a/h

Bang 8 thé hién céac thong s6 clia 5 dam khao sat, mau BC-al1
va BC-a21 c6 ti s6 a/h=0.5 sy khac nhau cla hai mau la mau BC-al1
khong c6 dai ngang va sang mau BC-a21 c6 thém dai ngang. Hai
méau BC-a21 va BC-a22 ¢o ti s6 a/h=1.1, mau BC-a21 khéng c6 c6t
thép ngang va mau BA-a22 c6 thém c6t dai ngang. Hai mau BC-a31
va BC-a32 o ti s6 a/h=1.5, mau BC-a31 khong co c6t dai ngang va
mau BC-a32 cé thém cot dai ngang.

Bang 6: Théng sé cac mau dam mé phéng khao sat

S6TT | Tén méd hinh | Cap dd bén chjunénbéténgB | a/h L(mm) | bxh(mm) | As’ As Cot dai diing | Cot dai ngang
1 BC-a11 B30 0.5 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

2 BC-a21 B30 0,5 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

3 BC-a12 B30 1.5 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

4 BC-a22 B30 1.5 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

5 BC-a31 30 1.1 2300 150x1000 | 2d20 | 4d12 | d6a75 Khéng

6 BC-a32 30 1.1 2300 150x1000 | 2d20 | 4d12 | d6a75 6d6

Hinh 12. Quan hé luc va chuyén vi cic mau khdo sét anh huéng tham s6 ti 1& a/h

Nhdn xét:

- Cac mau dam BC-a11, BC-a21 vai ty s nhip chiu cat a/h bing
0,5 thé hién kha ning chiu tai thap hon so véi mau dam con lai co ty
s6 nhip chiu cat a/h bang 1,1va 1,5.

- C6t dai ngang c6 hiéu qua ro rét trong tat ca cac mau BC-a21,
BC-a22, BC-a32 c6 ti s nhip chiu cat khac nhau.

- C6t dai diing c6 hiéu qua hon d6i véi cdc mau BC-a22; BC-a32
€6 ti s6 nhip chiu cat a/h I6n hon 1,0.

4, KET LUAN

Ung x{ cia ddm cao lién tuc phuc tap va c6 su phan bé rat khac
nhau sau khi xay ra nit. Thiét ké cac dam cao lién tuc tét nhat nén duoc
thuc hién theo ly thuyét dan héi, dé€ gidm thiéu muic d6 phan bé lai luc
xay ra khi ndt. Cac tiéu chuan thiét ké hién tai chd yéu theo hai tiéu
chudn ACI-318-08 va ECP-203-2007 déu dugc Iay tir cac thir nghiém
dam cao mét nhip danh gia chua chinh xac dam cao lién tuc.

Cha yéu la pha hoai do cét. Pha hoai cét uén dong thai xay ra
trong mot s trudng hop.

Bé tdng cudng d6 cao anh hudng dén sy hinh thanh thanh
chéng nén mét cach ro rét.
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Ti s6 nhip chiu cat anh hudng t6i kha nang chiu tai ciia dam, dam
c6 ty s6 nhip chiu ct a/h nho it bién dang hon so véi dam cé ty sé
nhip chiu cat a/h cao han.

C6t dai ngang c6 hiéu qua ré rét va hiéu qua hon so véi cot dai
ding trén cac mau BC-a11, BC-a21 cé ty s6 a/h 1a 0,5. Tuy nhién, c6t
dai diing c6 hiéu qua hon d6i véi cac mau BC-a12; BC-a22; BC-a31;
BC-a32 ¢6 ti s6 nhip chiu cat a/h I6n hon 1,0.
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Co sé khoa hoc va dinh hudng gidi phap
quy hoach khu dé thi méi xay dung cao tang
theo huéng xanh tai TP Ha Noi

Scientific bases and solutions for planning high-rise new urban areas towards green in

Hanoi city
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TGM TAT

Phat trién khu da thi xay dung cao tang la mat xu huéng phd bign
toan céu. Thyc trang quy hoach khu d thi mai xay dyng cao tang
tai TP Ha Nai bac 16 nhiéu vén dé khang xanh, khang bén viing
kinh t&, x& hai. Phap Iy va quy chudn Viet Nam ciing chua ca
nhirng quy dinh lign quan tryc tigp dén khu da thi mai xay dung
cao tAng, chua lign he vai muc tigu phat trién xanh. Bai vit gidi
thigu cac khai nigm, trinh bay khai quat mat sd ket quéa nghién
ciru co si |y thuygt, phap Iy, thyc tién chinh va dé xudt nguyén
tdc va giai phap lien quan dén quy hoach céu trac khu da thi mai
x@y dung cao tAng theo hiang xanh tai TP Ha Nai. Cac giai phap
quy hoach tap trung cho ba ma hinh - dua trén céc bién the khu
dd thi mai trén thyc tién, gam: Don vi & khép kin, Don vi & ma,
Khu & - gdm nhiéu don vi @ md.

Tir khod: Cu tric quy hoach; khu da thi mai xay dung cao tang; don
vi : xanh; Ha Nai.

ABSTRACT

The development of highrise neiborhoood is a popular global trend.
The current situation of developing new highrise urban areas in
Hanoi has revealed many not-green and unsustainable socio-
economic issues. Vietnamese planning laws and standards does not
have any regulation which is directly related to highrise new urban
area, neither to green development goals. This article introduces
concepts, overview of several main theoretical, legal and practical
research results and proposes principles and solutions related to
the planning highrise new urban areas in Hanoi city towards green
objectives. The planning solutions are for three models - which
have been formed based on variations of new urban areas in
practice. They are: relatively close residential unit, open residential
unit, cluster of residential area.

Key words: Planning structure; highrise new urban area;
neighborhood unit; green; Hanoi.

1. BOI CANH CHUNG

Tu cudi thé ky 20, quy hoach phat trién khu dan cu, khu dé thi maéi
(KDTM) theo hudng xanh, sinh thai ndm trong béi canh phét trién bén
viing (PTBV) va phong trao xanh hoa méi trudng séng dé thi trén pham
vi toan cau. Cac khu dan cu, khu d6 thi dugc quy hoach phét trién theo
hudng xanh viia c6 tinh phé quét toan cau, vira c6 tinh dia phuong.

Cac KDTM & TP Ha Néi da trai qua khodng 30 ndm phat trién, c6 su
ké thira cac tu duy va ly luan ctia quy hoach don vi & (BVO), tiéu khu nha
&16n cac giai doan trudc - & thai ky nén kinh té tap trung bao cap. Thuc
té sy hinh thanh phét trién KDTM ti dau nhiing nam 1990 dén nay da
khang dinh nhiing tién bo ctia viéc xay dung cac KDTM véi tinh chat 1a
cac khu dan cu dugc quy hoach xay dung dong bé vé ha tang - dua trén
nhiing nguyén tac ca ban ctia BVO theo ly thuyét truyén thong va cé
su k& thura, bién déi phu hop vdi cac diéu kién kinh té, xa hoi, nhu cau &,
muc séng, cong nghé.

Cac KDTM tai Ha Noi dugc thiét 1ap véi nhiéu bién thé khac nhau
clia mé hinh BVO nhu céc khu 6, cac t6 hop &, cac BVG ‘déng kin'....
Trong d6 KDTM, nhém nha & (NNO) xay dung cao tang (XDCT) da dan

phé bién. Xu hudng phat trién theo chiéu cao, trong d6 c6 cong trinh
nha & cao 30 - 40 ting va c6 thé cao hon nifa tao nén cac KDTM cé tinh
chat t6 chiic khéng gian khac biét. Mot s6 KDTM XDCT tiéu biéu tai TP
Ha Noi nhu khu Trung Hoa - Nhdn Chinh, Times City, Vinhomes Ocean
Park 1, Vinhomes Smart City.

Thuc trang khong gian va cudc s6ng tai cac KDTM XDCT & Ha Noi
trong hai thap ky gan day boc 16 nhiéu van dé khong ‘xanh’, khong bén
viing. Mét s6 khu thudc phan khc ‘cao cap’ da budc dau ap dung cac
gidi phap xanh nhung tap trung vao phat trién cay xanh canh quan,
trang bi tién nghi, ap dung cong nghé...va chli yéu thuc hién & giai doan
hau du an. Mét s van dé chung duoc rit ra ti thuc tién KDTM XDCT tai
Ha Noi gobm: Quy mo dién tich da dang tir vai chuc dén vai tram ha vai
nhiéu bién thé dac thu; thi€u dat cay xanh, khéng gian xanh (KGX) ca &
mat dat va trén cao; ban kinh phuc vu céng trinh cong cong (CTCC) va
KGX khéng hagp ly; nhiéu rao can vat ly va quan ly cho di chuyén phi co
gidi, st dung giao théng cong cdng (GTCC); quy hoach, t8 chiic khéng
gian va thiét k& do6 thi NNG, KDTM XDCT khéng quan tam vé tién nghi
vi khi hau, st dung hiéu qua nang lugng va tai nguyén, hinh dnh dé thi
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va cac van dé nhan van nhu tam nhin, gan két cong déng, git gin ban
sac.

Quy hoach KBDTM XDCT theo hudng xanh da phat trién thanh mét
hé théng ly thuyét co tinh nén tang, thdng qua nhiéu nghién ciu quéc
té. Tai Viét Nam, midc du quy hoach phét trién KDTM theo hudng xanh,
bén viing da budc dau dugc nghién ctu, thi KDTM XDCT chua tréthanh
mot doi tugng nghién cdu riéng, quy hoach KBTM XDCT theo huéng
xanh chua dugc dit ra tai mot nghién clu cé tinh téng hgp va chuyén
sau nao.

Cac béi canh 16n néu trén cho thay can phai c6 thém nhiing nghién
clu chuyén sau vé quy hoach KDTM XDCT vdi tu duy, cach ti€p can mai
dat quan tam vao linh vuc co ban can dugc thuc hién dau tién la quy
hoach. Bai viét gidi thiéu cac khai niém, trinh bay mét sé khai niém
chung, co sé khoa hoc va dé xuat nguyén tac, giai phap lién quan dén
quy hoach cau tric KDTM XDCT theo hudng xanh.

2. CAC KHAI NIEM, PINH NGHIA

Xanh' la mét déc tinh. Cac khia canh ndi ham cta tinh ‘xanh’ trong
quy hoach phat trién dé thi gém: (i) St dung tiét kiém va hiéu qua nang
lugng, tai nguyén; (i) Gidm thiéu xa thai ra mai trudng, gidm phat thai
khi nha kinh; (iii) Bdo vé va it gy anh hudng tiéu cuc tGi moi trudng (cac
moi trudng dat, nudc, khéng khi...), bao vé hé sinh thai va da dang sinh
hog; (iv) Ung phé, thich nghi véi thién tai, BDKH; (v) Tao méi trudng séng
lanh manh, tién nghi, dap ting day dt nhu cau co ban cho ngudi dan;
(vi) Thuc hién ‘xanh’ trong sudt vong dai.

‘Xanh' gén bo va nam trong mét khai niém cé tinh téng quat la ‘Phat
trién bén viing’. PTBV la su phat trién dap ing nhu ciu clia thé hé hién
tai ma khong lam tén hai dén kha nang dap Uing nhu cau clia cac thé hé
tuong lai trén ca s két hop chat ché, hai hoa gilia tang trudng kinh té,
bao dam tién bé xa hoi va bao vé moéi truong. [17]

“Khu dé thi méi la mét khu vuc trong dé thi, duoc dau tu xay dung
mai dong bo vé ha tang ky thuat, ha tang xa hoi va nha 8.” - Theo Luat
Quy hoach @6 thi - Van ban hop nhat s6 16/VBHN-VPQH [18].

“Duy an dau tu xay dung khu dé thi c6 nha & la “du an dugc dau tu
xay dung déng b hé théng ha tang ky thuat, ha tang xa hoi, hinh thanh
tu mot don vi & tré 1én theo quy hoach phan khu dugc phé duyét hodc
du an ¢6 quy mé st dung dat tir 20ha trd lén déi véi trudng hop quy
hoach phan khu khéng xac dinh ré cac don vi & - Theo Nghi dinh
15/2021/ND-CP Quy dinh mét s6 ndi dung chi tiét vé quan ly du an dau
tuxdy dung - phan phu luc [5].

“PVO la khu chiic nang co ban ctia d6 thi cht yéu phuc vu nhu cau
& bao gém: cac NNG; cac cong trinh dich vu - cdng cong, cay xanh cong
céng phuc vu cho nhu cau thudng xuyén, hang ngay clia cong dong
dan cu, dudng giao théng (dudng tir cdp phan khu vuc dén dudng
NNO) va bai dé xe cho BVJ”. Theo quy chudn ky thuat quéc gia vé quy
hoach xay dung QCVN 01:2021/BXD (goi tat la QCVN 01:2021/BXD) [3].

“NNO 13 t6 hgp céc cong trinh nha & c¢6 khéng gian céng cong sut
dung chung (vudn hoa, san chai, bai @6 xe phuc vu NNG va dudng cap
noi bd khéng bao gom duding phan khu vuc” - cling theo [3].

C6 thé thay KDTM la mét khéi niém c6 ndi ham ‘khéng gian’ va noi
ham vé ‘qua trinh san xuat’ khéng gian (dau tuxay dung theo DA) dugc
quy dinh phap ly chat ché. BVO la khai niém c6 ndi ham ‘khong gian’ va
‘quy hoach'’. Xét trén phuang ‘khéng gian’, KDTM c6 thé c6 quy méd 1
BVO, hodc 16n hon - gém nhiéu BVO. Xét vé ‘qua trinh san xuat’, dau tu
xay dung KDTM bao gém céng tac quy hoach, trong d6 quy hoach theo
mo hinh BVG la nguyén ly mang tinh nén tang.

Theo Luat Nha &(2014) [13] thi nha d chung cula “nha co tirhai tang
tr&lén, co nhiéu can ho, c616i di, cdu thang chung, c6 phan s¢hiuriéng,
phan s& hitu chung va hé théng céng trinh ha tang st dung chung cho
cac ho gia dinh, ca nhan, t6 chuc..”. Con theo khai niém ctia Nguyén
Tién Duc [10] thi “NNOC chung cu gém dién tich dat ctia ban than cac
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khéi nha chung cu, dién tich san dudng va san chai ndi b, bai dé xe va
san vudn trong NNG. Trong cac san chaoi ndi bd dugc phép bé tri cac
cbng trinh sinh hoat van hoa cong déng c6 quy mé phu hgp véi nhu
ciu céng déng trong pham vi phuc vu “. Theo Uy ban Nha cao tang
Qudc té thi mot cong trinh dugc xem la cao tang néu chiéu cao clia N6
quyét dinh cac diéu kién thiét k&, thi cdng va st dung khéac véi ngéi nha
théng thudng. Trén thé gisi, méi quéc gia cd mic quy dinh khac nhau
V€ tang cao (t6i thiéu) cta CTCT. Nhi€u qudc gia st dung méc 25 tang
nhu mot ngudng xac dinh vé chiéu cao ma tir cao d6 d6 trg di thi mét
cong trinh / khu vuc sé di kém cac yéu cau khac biét vé quy hoach, thiét
ké kién trac.

Bai viét dé xuat: ‘'KDTM xay dung cao tang’ la KDTM mang céc dac
diém vé quy mé dan s6, quy mé dién tich va co cdu quy hoach theo quy
dinh ctia phap ly va c6 xay dung nhiéu nha & cao tang. Trong do dién
tich san & cao tang chiém t&i thiéu 50% téng dién tich san &toan KDTM;
t6i thiu 50% dién tich san & cao tang dén tif cac cong trinh cao ti 25
tang trg 1én. 'NNG XDCT’ cling dugc dinh nghia tuang tu - véi dién tich
san & cao tang chiém t6i thiéu 50% téng dién tich san &toan nhém nha,
t6i thiu 50% dién tich san & cao tang dén tif cac cong trinh cao ti 25
tang trglén.

3. MOT SO €O SG KHOA HOC QUY HOACH KBTM XDCT THEO
HUGNG XANH TAI TP HANOI

3.1.Cosély thuyét

Mét s6 ca s& ly thuyét lién quan dén quy hoach cau tric KBTM
XDCT theo hudng xanh gom: Ly thuyét vé dé thi xanh va chi nghia dé
thi xanh (Beatley, T. [1]) Lehnman, S. [7], Newman, P. [8]); Ly thuyét d6
thi nén va khu d6 thi nén (UN Habitat [15]); Ly thuyé&t vé mé hinh don vi
lang giéng (ctia Perry, C.[11]) cing cac mé hinh bién thé nhu khu & (cla
Stein, C., mot s8 tac gia va ti thuc tién ti€u khu nha & xa héi ch nghia),
DVG ‘thdng duiing’ clia Le Corbusier (néu bai [9]), VO cach tan, BVO
theo dinh hudng giao théng cong cong [6], t6 hop & hién dai (nhan dién
tur thuc tién bai [12]).

Nhiing nguyén tac quy hoach (khu) dé thi xanh gém: Quy hoach
gén vai diéu kién tu nhién clia dia diém - bao gém khi hau, dia hinh, thd
nhuéng va ton trong cac dic trung sinh théi vén cé clia dia diém; Quy
hoach tranh phat trién dan trai. & quy m6 BVG thi ting cudng hén hop
st dung dat, chon mat dé cu tra va (hodc) mat dé xay dung hap ly; T8
chtic ciu trdc khong gian d6 thi va hé théng giao théng xanh trén cap
do6 do thi va BVG, cung cac cap do trung gian khac; Quy hoach va té
chtic hé théng KGX téng hagp, réng khip va da dang, bao gém ca cay
xanh dudng phé, cong vién dé thi, vudn riing, ndng nghiép do thi cho
dén vudn trén mai va cac gidi phap két hgp cay xanh va tuan hoan nudc;
Quy hoach hé théng cap thoat nudc theo hudng tuan hoan, trong d6
tang cudng tinh tham nudc bé mat, thu gom tai s dung nudc mua, két
hop hé cay xanh tao mang luéi cay - nudc.

Mé hinh (Khu) d6 thi nén va KBTM XDCT c6 nhiéu lién hé véi nhau.
Dé quy hoach KDTM nén, va thudng la cao tdng, theo hudng xanh thi
can chu trong cac yéu t6 va nguyén tac: Mat do cu tri (cao hon, téi mét
muic nhét dinh, khong vugt ngudng); Hé s6 st dung dat (cao hon - &
maot muic dé nhat dinh); Mat do xay dung (thap han) va tuong tng la
mat do cay xanh (cao hon); Co cau st dung dat va cac chiic nang (da
dang); GiGi han phét trién d6 thi (quy mé nhé gon - c6 ranh gigi); Ban
kinh phuc vu (gan can); Giao théng (lién két, di chuyén phi ca gidi).

Quy hoach BV tap trung vao quy hoach, t8 chic khéng gian céc
khu vuc nha &, khong gian xanh céng cong (goi tat la KGX), céng trinh
dich vu cong céng, giao théng. Cac nguyén téc thiét lap cau tric BVO
trén thé gidi va tai Viét Nam dugc phat trién tir (céc) mé hinh BVO géc.
Cu thé: C6 quy mé dan sé va dién tich nhat dinh; Dam bao su ti€p can
gan va thuan tién (ban kinh di bé 400 - 500m) tir nha & t&i CTCC, KGX;
Giao théng ddi ngoai khéng xuyén cét; Di chuyén ndi bd an toan,
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khuyén khich di bg, dap xe; cdc KGX cdng cdng phét trién thanh hé
théng va phan bé réng khap. Méi quan hé mang tinh hé théng, tang
bac gitia cac quy mo: Nhiéu NNO (cao va thap tang) hop thanh mot
BVG, nhiéu BVO hgp thanh mét khu &.

3.2.Co'sé'phdp ly

Tai Viét Nam da c6 nhiéu van ban phap ly nham quan ly, dan
huéng cho su hinh thanh, phat trién clia KDTM. Hién nay hé théng
vdn ban phap ly tai Viét Nam va dia phuong (Ha N6i) méi chi c6 quy
dinh moét s6 chi tiéu quy hoach co ban cho VO, cho céng trinh (nha
&) cao tang ndi chung - va con thiéu cac quy dinh cu thé, phu hgp
riéng cho loai hinh BVG hodc cho KDTM XDCT - theo huéng xanh.

Mét s6 ndi dung quy dinh phap ly lién quan thiét lap cau trdc quy
hoach KBTM gém:

Tai Phu luc IX ctia Nghi dinh 15/2021/NB-CP Quy dinh mét s6 ndi
dung chitiét vé quan ly DA dau tuxay dung (2021) [5] c6 néu dinh nghia
DA dau tu xay dung KDT c6 nha 8. Theo dinh nghia d6 thi KDT c6 nha &
(tuong duong nhu KBTM) dugc cdu thanh tirmot DV trg1én hodc dién
tich phai tur 20ha tra lén.

QCVN 01:2021/BXD [3] c¢6 nhling quy dinh lién quan quy hoach
BVO. Cu thé:

- DVO bao gém cac khu vuc chic nang chinh 1a NNG; cac cong
trinh dich vu cong cong, cay xanh céng cdng phuc vu cho nhu cau
thudng xuyén, hang ngay ctia cdng dong dan cu; dudng giao thong
va bai d6 xe cho BVO.

- Quy m6 dan s6 t6i da la 20.000 ngudi, t&i thiéu Ia 4.000 ngudi (A8
VvGi cac d6 thi mién nai la 2800 ngudi). Dat BVCO binh quan toan do thi
dugc quy dinh theo tiing loai dé thi. Cu thé, chi tiéu dat BVO cho d6 thi
loai Déc biét valoai I la: 15 - 28m?/ ngudi.

- P4t cay xanh st dung cong cong trong BVO téi thi€u dat 2m?/
ngudi (t6i thiéu 1m?/ ngudi dGi véi khu vuc dan cu thdp hon 4000
ngudgi); Méi BVO phai c6 ti thi€u mét cdng vién, vudn hoa véi quy
mo t8i thi€u 1a 5000m?va dam bao cho cac déi tugng dan cu trong
DBV ti€p can sirdung; Trong cac NNO phai b6 tri vudn hoa, san choi
véi ban kinh phuc vu khong qua 300m. Ban kinh phuc vu khéng qua
500m.

3.3. Diéu kién tu'nhién va méi truong TP Ha Néi

Khi hau vuing Ha Noi tiéu biéu cho kiéu khi hau Bic bd véi dac
diém khi hau nhiét ddi gi6 mua &m, mua hé néng, mua nhiéu va
mua déng lanh. Thai ti€t cta TP Ha Noi phan |6n thai gian trong
nam la dé chiu (phu hgp cho ngudi dan c6 mat lau ngoai khéng
gian). Nhiing thdi tiét kho chiu (khéng phu hop ngudi dan di ra dé
ra ngoai troi, phai s dung may sudi hodc diéu hoa trong nha) chiém
thai gian trong nam it. TP Ha Néi cé ba dang dia hinh caban la: Vung
déng bang, vuing trung du, d6i nui thap va viing nui cao. Ba phan tu
dién tich ty nhién ctia TP Ha No6i Ia d6ng bang, nam & hiru ngan séng
D3, hai bén sdng Hong va chi luu cac con séng khéac. Qua nghién
ctiu khdo st thuc té va xem xét dinh huéng phat trién dé thi tai dé
an QHC Th{ dé Ha Noi thi c6 thé thay hau hét cac khu vuc phat trién
d6 thi tai TP Ha Noi hién tai va trong tuong lai nam tai khu vuc c6
dia hinh déng bang (bang phang, d6 d6c thap). Cac KDTM XDCT sé
khéng gap nhiéu kho khan, tré ngai 16n dia hinh trong viéc phat
trién céng trinh cao tang cling nhu [ap mang lugi ha tang ky thuat
lién quan.

Ha Noi c6 nhiéu sdng ho vai quy mo 16n, nho khac nhau - ca trong
khu vuc néi d6 1an ngoai thanh, khu néng nghiép. Theo [14], TP Ha Noi
dimg dau cd nudc vé sé lugng séng, hd véi 122 hé noi thanh, 185 hé
ngoai thanh va 13 con song chay qua. TUr trudc dén nay, cac song, ho tai
TP Ha Néi ¢6 tac dung 16n trong viéc diéu hoa, hé trg hé théng thoét
nudc, tranh ing ngép cuc bd. Khéng nhiing thé, cac séng hé noi dé khi
gén két véi khdng gian kién trdc cdnh quan va hoat dong xung quanh,
tao nén ban séac riéng cho Thu dé.

3.4. Nhdn dién mét s6 dang thirc KDTM XDCT tai TP Ha Néi

Théng qua nghién cdru phan tich cau tric quy hoach qua ban dé va
khao sat cac KDTM tai TP Ha Noi, tac gia nhan dién mot s6 dang thiic
KDTM XDCT véi dac diém quy hoach, t8 chuc khéng gian nhu sau:

g

\.

Khu viee nha & cao tng  ném sat ving bién —
doc theo dwérng giao thdng chinh clia d6 thj
(dwérng bén ngoai KDT)
KDT Trung Hoa — Nhan Chinh

MGt khu vire nha & cao tang nam & trung tam KBT —
doc hai bén tryc duweng giao thang chinh; Mat khu ném
& khu wyrc clra ngd.

KBT Linh Bam

P —— = e, ~—— — \‘»,\‘

Khu nha & cao tang thiz 1 ¢ trung tam- gan voi deong  Khu vuc nha & cao tAng ndm ¢ trung tam KBT —

chinh; Khu thir 2 nam sat bién — doc theo dwéng giao doc hai bén tryc dudng giao théng chinh

thdng dé thj (bén ngoai KBT)

KBT Thanh phd Giao Luru
- it

B @,

KBT Van Pha

. i i
Khu nha & cao tang nam phia trong, tuyén
duong chinh duy nhat chay vong quanh

KBT Royal City

I 4
Khu nha & cao tang nam o vung bién KBT, doc theo
tuyén dwong giao thong chinh cia dd thi
KDT Gamuda Gardens

Hinh 1. So d6 cau triic quy hoach cia mt s6 KBTM XDCT ¢6 quy md tuong duong 1BVO tai
TP Ha Noi

Nhiéu KDTM c6 cac khu vuic chiic ndng tuong duong thanh phan mét
BVO. Quy mé viia phai vdi dién tich khoang vai chuc ha, dan sé tirkhoang
4000 dén dudi 10.000 ngudi. V& hinh thai, hau hét cac KDTM nay c6 dang
‘vubng van’ hodc ‘trdn’ - véi su chénh léch khéng qua 16n gilia cac canh
dai va rong, mdi canh khoang 600 - 700m va khéng qua 1100m. Hinh théi
va kich thudc kiéu nay cho phép su bé tri cac CTCC, KGX c6 ddm bdo ban
kinh phuc vu 300 - 500m téi hau khap cac khu vuc nha &.

Ngoai ra, trong hon 10 ndm trg lai day, tai Ha Noi xuat hién ngay
cang nhiéu nhiing KDTM quy mé Ién, dugc dau tu phat trién déng bd
b&i Mot nha dau tu cé tiém luc kinh té€. Cac KDTM nay c6 quy mé dién
tich 16n, c6 thé 1én t6i hang tram ha; bén trong c6 nhiéu han mét VG -
tuong duong mét khu & Quy mé dan cu khoang tir 20.000 dén 50.000
ngudi. (Cac) cong trinh TM - DV va CTCC c6 thé phuc vu chung cho ca
khu d6 thij va dé thi. Cac cong trinh nay c6 kha nang thu hat ngudi dén
st dung va tao chat lugng phuc vu cao. Ngoai cac cong trinh cdp BVO,
trong khu dat con cé cac khu cong cong, TM - DV khac - & cap d6 thinhu
trung tam thuong mai, san trugt bang, cdng vién vui chai giai tri, cac
clfa hang dich vu cao cép.... C6 thé cé tuyén dudng chinh db thi di qua
gitia hodc mot phan khu 6. Trén tuyén dudng chinh dé thi xuyén cat
hodc sat bén KDTM c6 thé cé tuyén GTCC van tai I6n (dudng sat d6 thi).
Xét vé muic do déng - md clia khong gian, mic d6 dong kin clia cac
KDTM la khac nhau. Nhiéu khu da dugc t6 chiic khdng gian theo hudng
su khép kin hoan toan vdi cac cong trinh céng c6 bao vé, hang rao xay
cao - ‘cling’ thuc hién viéc kiém soét ra vao nghiém ngat. Cac khu vuc
chtic nang c6 khong gian hudng vao tam khu dat xay dung. Cach thiic
quy hoach, t chtic khéng gian va quan ly nay nhdm dam bao tinh riéng
tu, an ninh cho coéng déng dan cu sinh séng bén trong. Tuy nhién, t6
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chuic va quan ly dang ‘dong’ nay dugc nhiéu chuyén gia nhan dinh la
dan tdi nhiéu van dé khong ‘xanh’, khong bén viing trén khia canh kinh
té xa hoi.

Thuic tién phat trién cac KDTM XDCT tai Ha Noi cho thdy mé hinh
KBTM dugc quy hoach, t6 chic khéng gian theo hudng mé dugc ap
dung phé bién hon. Cac khu nay khéng c6 c6ng kiém soét dung nghia
ma ma& truc ti€p véi dudng do thi bao quanh, c6 thé c6 cdhg vao nhung
céng nay chi tao hinh anh, mang tinh biéu tugng. Dinh hudng phéat
trién khéng gian clia toan BVO cling nhu clia cac NNG phan tan, viia
hudng vao bén trong VG, viia hudng ra bén ngoai dé tiép can dudng
bao. Cac khu TM - DV phét trién ra viing bién, vira phuc vu dan cu BVG,
vlfa phuc vu dan cu chung clia d6 thi. Cach bo tri nay lam tang hiéu qua
phuc vy, kinh doanh ctia cong trinh dich vu céng cdng, déng thai ciing
tao diéu kién kinh doanh cho cac shophouse, cac khu nha lién ké. Gia tri
bat déng san va hiéu qua thanh khoan ctia cac khu vuc nha &, TM - DV
nay do vay cling cao. CTCC co ban ctia BVA nam tai trung tadm khu dat
xay dung BVC; C6 thém céc diém dich vu cdng cdng quy md nhé ndm
gan va phuc vu cac NNG. Nhiéu BVG ¢6 thé ¢6 dudng giao théng chinh
do thi chay xuyén qua, chia DVC ra lam hai khu vuc quy moé 16n nho
khac nhau. Thong thudng tai khu vuc bién noi sét dudng giao thong do
thi sé ¢ khu vuc TM - DV, cdng cdng cap do thi dan xen.

KBT cé 4 phan khu nha & cao tang
chinh - T&t cd ndm & mot phia cla truc
dwéng chinh trong KBT (phia Tay Bac

,,,,,,

clia tryc duong)

KBT Vinhomes Ocean Park 1

Cac cbng trinh nha & cao tng dugc
bb tri thanh tng cum quay vao nhau —
cac cum nay dugc b tri doc theo hai
bén truc dudng chinh cua KBT. Tét ca
vé& mot phia (Tay) cia KBT. (Phia Déng
bao gdm céc cdng vién, CT céng céng
dich vy, nha & th&p ting)

KBT Vinhomes Smart City
Hinh 2. S¢ d6 cau tric quy hoach clia hai KBTM XDCT ¢6 quy mé tuong duong mdt khu 6 tai
TP Ha Noi

4.DEXUATNGUYEN TAC VA GIAIPHAP QUY HOACH CAU TRUC
KDTM XDCT THEO HUGNG XANH TAI TP HA NOI

4.1.Nguyén tac

- Cau truc quy hoach ctia KDTM XDCT van ldy BVO lam don vi quy
hoach ca ban. KDTM XDCT tuy theo quy mé dién tich, dan sé sé dugc
phét trién thanh mot BVO (véi tinh chat dong kin hodic ma) hodc mét
vai BVJ (Khu 8). Cac BVG, NNG XDCT nam sat tuyén giao théng cong
cdng sé phét trién theo mé hinh VG TOD, khu dan cu TOD.

- Caccoéng trinh TM - DV, cédng céng va KGX déu dugc quy hoach
& cap NNG, bVO.

- Ban kinh phuc vy clia KGX theo quy dinh cia Quy chuén. Vi
tinh chat cé mat d6 cu trd khéng dong déu gilra cac NNO cao tang
va thap tang, c6 thém nguyén tac quy hoach dam bao ban kinh
phuc vu ctia cac khu TM - DV, dich vu céng cong theo cac NNG
XDCT.

- Cac NNG ¢6 nhiéu hodc da s6 cong trinh cao ti 25 tang tré 1én thi
c6 thé tich hap, két néi cac cong trinh cao tang dé tré thanh mot t6 hap
& cao tang vdi dién tich nhé hon nhung mat doé cutri cao hon.

4.2. Gigi phdp

Dua trén cac nguyén tac thiét lap cau truc quy hoach néu & phan
trén, tac gia dé xuat ba mé hinh cau tric chi dao cho KDTM XDCT -
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tuong ting véi ba loai hinh cau tric KDTM trén thuc tién chinh. D6 la: [A]
Mé hinh BVCO khép kin tuong d6i; [B] M6 hinh BVG mé; [C] M6 hinh
nhiéu BVG, tuong duong Khu 6.

DPac diém chung cac mé hinh la téi thiéu dap ting cac quy dinh phap
ly hién hanh, vi du nhu QCVN 01:2021/BXD - trong d6 cé dinh nghia va
cactiéu chi chung caban cho BVC. Cu thé: Quy mé dan cuBVC tir4.000
-20.000 ngudi; Dién tich t6i thiéu khodng 20ha, t6i da khodng 56ha; Ban
kinh phuc vu cia cac CTCC cap BVQ la < 500m, Ban kinh phuc vu clia
KGX cdp NNO < 300m; BVO khong bi dudng chinh d6 thi chia cat.

Trén co s& quy dinh chung nay, méi mé hinh cau trdc quy hoach sé
€6 cac nguyén tac riéng vé quy mo, cach thiét Iap, cdu tric khéng gian
- déng thdi 16ng ghép dinh huéng phat trién xanh cho dic tinh ¢
(nhém) nha & XDCT. Pham vi &p dung clia cac mé hinh la trong giai
doan quy hoach dén ndm 2045, tdm nhin dén nam 2060. C4c bién thé
khac c6 thé van dung ti ba mé hinh cau trdc nay trong qua trinh quy
hoach thuc tién.

4.2.1. Gidi phdp thiét Idp cdu tric quy hoach theo mé hinh don vi &
khép kin

M6 hinh nay dua trén cac quy dinh chung ctia DVG vé quy mé dan
cu, ban kinh phuc vy, tiéu chuan tinh toan cac céng trinh dich vu céng
cong, dat cay xanh theo quy chudn hién hanh. Cu thé:

- M6 hinh nay hudng céc hoat déng vao bén trong - véi céng c6
kiém sodt va tai ving bién thiét 1ap hang rao ngan cach. Tuy nhién,
nham d@3m bao su bén viing vé xa hdi trén téng thé thi cac rao ngin &
bién ctia BVC khép kin cling sé khong cao/ kin va déng ‘cling’ hoan
toan ma nén la thap hodc ma thoang - cho phép nhin qua 8 mét muc
d6 nhat dinh, cho phép tiép can phi co gidi tai mot s6 diém ra vao phu.
(‘Bong kin tuong doi’ - khéng tao ra ngan cach khéng gian, xa hoi').

- Khu KGX tap trung, cac cong trinh dich vu cdng cong dat tai trung
tam khu dat xay dung.

- NNO XDCT hudng khong gian vao trung tam hinh hoc ctia khu
dat (BVO), dat ké cac CTCC cap BVO. Trudng hop ca BVGO déu la cac
NNG XDCT thi sé phan bé déu (Hinh 3); Trudng hop BVO ¢6 ca NNO
cao tang va thap tang thi cé thé b6 tri NNO XDCT & trung tam DVO
(Hinh 4).

VGi moé hinh nay thi ban kinh phuc vu ctia KGX va cac cong trinh
dich vu céng cong cap BVG dé dang dat dugc theo quy dinh. Uu diém
ctia mé hinh nay la tao dugc cac khu dan cu dé dang tiép can theo quy
dinh quy chudn, yén tinh, an ninh t&t - trong khi van c6 sy két néi xa hoi
véi bén ngoai; Chiic nang chinh thuan dé &.
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Hinh 3. Cau tric DVO khép kin - NNO XDCT ~ Hinh 4. Cau tric DVO khép kin - NNG XDCT
phan bo déu ddt ¢ trung tam

4.2.2. Gidi phdp thiét Idp cdu tric quy hoach theo mé hinh don vi 8mé

Tac gia dé xudt [B] M6 hinh BVG ma:

- C4c CTCC caban cliaPVO gido duc, y té, van hoa - thé thao va KGX
cap BVO dat tai trung tdm khu dat DA, ban kinh phuc vu 500m; Cac
c6ng trinh TM - DV cap BVC nam dich ra gan dudng bién, gan cac khu
vuc nha & cao tang; BS sung cac cong trinh hodc khu dich vu cdng cong
quy mé nhé hon vao bén trong, bé tri phan tan, ban kinh phuc vu 300m
t6i cdc nhém nha bi xa khu TM - DV chinh.

- Cac NNG XDCT dat & hodc gan vung bién, ti mot dén ba phia ctia
khu dat, nhung khong phai la dang bao boc & (hau hét) céc phia. Phai
€6 it nhat 1 dén 2 phia ctia VO c6 khoang khong gian mé (khéng bi
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che chdn béi nha cao tang) nham tao suthdng thoang dé thi, dé két néi
vé KGX, kién trdic cdnh quan va sinh thai véi cac BV, cac khu vuc d6 thi
1an can (néu co).
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Hinh 5. Cau triic VO mé véi NNO XDCT tiép
¢an bién - Dudng giao thdng do thi khong
Xuyén cit

Cach thuc bé tri trén c6 thé ap dung cho M6 hinh VG mé véi
dudng giao théng chinh clia d6 thi khong xuyén cét - ma chi bao
quanh (Hinh 5) va Mé hinh BVG c6 dudng giao théng chinh xuyén
cat mét phan (Hinh 6)

4.2.3. Gidi phdp thiét Idp cdu tric quy hoach theo mé hinh khu &

C6 thé quan niém cac KDTM quy mé rat I6n trong thuc tién 13
mot [C] Khu & (g6m nhiéu BDVO ma) véi cac diém can luu y trong
thiét 1ap cdu truc gom:

- NNO XDCT c6 hai vi tri. Vi tri thit nhat la nhom dat & ving bién
BVO, trong pham vi trung tdm khu &, nhém nay thudng c6 dat hén
hop (nha & va TM - DV). Vi tri thit hai la nhém dat bén trong DVC,
thudng thuan la dat & NNO tai hai vi tri trén déu phai dinh huéng
phat trién mé hinh T8 hop & cao tang theo huéng xanh; ap dung
phat trién kién tric xanh cho cac cong trinh dich vu d6 thi.

- Bén canh cac KGX cap BV, c6 KGX quy mé I6n phuc vu chung
toan khu &.

- Trudng mau gido van dugc bé tri theo NNG, BVO. Trudng cap
1,2 hay lién c8p c6 thé bé tri theo quy mé khu & va trg thanh cac té
hgp gido duc, van héa I6n hon. Khu vuc nay cé mat dé xay dung
thap, nhiéu cay xanh, nhiéu dudng di bo va dap xe. C6 thé c6 dat
CTCC cap d@6 thi dan xen. Ban kinh phuc vu phai xac dinh c6 ca tac
dong clia cac dich vu cap d6 thi. Can co su két noi hai hoa véi CTCC
cdp BVO dé dan cu c6 thé st dung, tranh su xung dot do viéc chia
sé khéng gian dé xe, dich vu duéi mat dat.

- T8 chuic giao thong theo hudng xanh can c6 su hé trg clia cac
tuyén xe buyt néi bd va mang dudng xe dap - do ban kinh hoat déng
clia ngudi dan trong mé hinh khu & sé I6n han so véi mé hinh BVO
doc lap.

- Trong trudng hgp cé tuyén GTCC chay xuyén qua hoac sat &
bién ctia KBTM thi: Khu & va cac BVO nam gan vdi ga sé phat trién
theo m6 hinh TOD (Hinh 8) v&i mét s6 nguyén tic: Hon hgp st dung
dat va (hodc) hén hgp chiic nang, cac NNO cao tang tap trung & gan
va cé duding di bo, dap xe két néi di véi khu ga GTCC.
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Hinh 6. Cau triic VO mé véi NNO XDCT tiép
canbién - (6 dutg giao thong do thi xuyén cit
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Hinh 7. Cau trdcKhu &- gom nhiéu BVG mé
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5. KET LUAN
Trén cd s& téng quan cac b8i cadnh 16n, nghién cliu co s& ly
thuyét, phap ly, thuc tién va théng qua nhan dién cau truc cac KDTM

XDCT tai Ha Noi theo cac bién thé BVC, khu 6, tac gia da dé xudt mot
s6 nguyén tac va giai phap vé quy hoach cau tric cho ba mé hinh
tuong Ung. D6 1a ‘BVC khép kin’, ‘DVO md&’ va ‘Khu &'. M&i mot mé
hinh cé nhiing uu diém va han ché tuy nhién déu c6 thé ap dung
trong KDTM vdi nhiing dé xuat bé sung trong cdu tric va dinh
huéng phat trién xanh. Trong cac mé hinh nay khu nha & XDCT gén
lién véi dich vu cdp BVCO hodc dich vu cap d6 thi da cé su thay dbi
phu hop véi yéu t8 phat trién dich vy, y&u t6 sinh 15, gia tri & di kém
dich vu...Day cing la dic trung cGia nhitng mo hinh & gén lién vai
yéu té kinh té& clia Viét Nam - thudng khong chi thuan 1a chiic nang
&, phu hgp véi nén kinh té thi trudng, cau truc dé thi kiéu phi tang
bac, két ndi tot véi ha tdng GTCC van tai lon. Nhiing két qua nghién
clru quan trong nay sé la tién dé cho viéc xay dung cac nguyén tac,
giai phap vé quy hoach, t6 chiic NNG, KGX, céng trinh dich vu cong
cOng va giao thong trong KDTM XDCT tai TP Ha Noéi theo huéng
‘xanh’ sinh thai, méi trudng haon, trong khi van dam bao bén viing
vé kinh té - xa hoi, phtt hop béi canh dé thi hod.
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T6 chuc kién truc canh quan néng nghiép tai

thanh phé Da Lat

Organization of agricultural landscape architecture in Da Lat city

>TS.KTS VU THI HONG HANH, KTS PHAM QUANG LINH
Trudng Pai hoc kién tric TP. HCM

TGM TAT

Da Lat vai i the vé diéu kign tw nhien dang ngay cang phéat trién manh
mé vé noing nghiép va du lich. Nang nghiép céng nghé cao st dung nha
mang mang lai nhiéu |mi ich kinh t& nhung ciing dé lai nhigu hé luy nhu
vén dé a nhim mai trudmg, céc téc ding tigu cuc dén khi hau, canh
quan va hoat ding du lich. Day ciing |a cac nguyén nhan ma TP Ba Lat
dang ddy manh quy hoach kiém soat sur phat trién cia nha mang néng
nghiép. Ngoai cac giai phap vé truyén thang, phap Iy, ché tai, nhiing
nghién ciru nhdm dua ra giai phap quy hoach khong gian cu thé cing
cén duoc phat trién song song, dic biét huang tai can bang céc lgi the
phat trién kinh t& ndng nghiép, du lich va dich vu . Hién nay trén thé gici
da bat ddu phat trién manh cac ma hinh kign tric nong nghigp theo
chiéu dimg. Cac ma hinh nay tap trung vao san lwgng va tinh bén vitmg
trong phét trién nang nghiep. Nghién ciu tap trung ban luan phén tich
cac |y thuyet, co sir Iy luan va thuc t€ ket hop vai digu kien coa Da Lat
tir dd dua ra dé xuét pho hop vé mat kién tric canh quan nham phat
trién ndng nghiép - du lich - sinh thai Da Lat mat cach bén vimg.

Tir khaa: Kign tric nang nghigp; nha kinh; nha mang; néng nghigp
Da Lat; du lich: sinh thai.

ABSTRACT

Da Lat, with its natural advantages and favorable climate, has been
experiencing rapid development, especially in agriculture and
tourism. High-tech agriculture, particularly greenhouse farming,
has brought significant economic benefits to local farmers but has
also caused numerous environmental issues. Pollutions, negative
impacts on climate, landscape, and human health have prompted
Da Lat city to strengthen planning and control over the growth of
agricultural greenhouses. Beyond communication, legal, and
requlatory measures, research aimed at developing specific
spatial planning solutions should be conducted concurrently.
Globally, there has been a surge in vertical agriculture, which
prioritizes both yield and sustainability. This study delves into
theories, rationales, and real-world cases, combined with Da Lat's
specific  conditions, to propose suitable architectural and
landscape solutions for the sustainable development of Da Lat's
agriculture.

Keywords: Agricultural architecture; agritecture; greenhouse; Da
Lat agriculture.

1.DAT VAN DE

Da Lat, v6i 130 nam phat trién cling cac yéu t6 dac thu vé lich
st, van hoa, tu nhién giip thanh phé c6 nhiéu thuan Igi dé phat trién
du lich nghi duéng va san xuat néng nghiép theo hudng ting dung
cdng nghé cao. Tuy nhién, Da Lat ngay nay dang déi mat v6i nhiéu
thach thuc trong quan ly do thi, cdnh quan, nong nghiép, moi
trudng, du lich... Viéc phét trién néng nghiép céng nghé cao théng
qua nha mang mang lai Igi ich kinh té 16n nhung cling gay nén
nhiéu tac dong tiéu cuc vé méi trudng. Mac du da cé nhiéu phuong
an dugc dua ra nham khac phuc tinh trang trén nhung thuc trang
van chua mdy kha quan. Nghién ctiu nay tap trung vao nhiing van
dé vé kién trac nong nghiép, quy hoach, canh quan nham dé xuat
mét s gidi phap phu hgp véi hién trang va tuong lai phat trién cla
TP Pa Lat.

2. TONG QUAN VE KIEN TRUC NONG NGHIEP
Kién trdc néng nghiép (KTNN) hay con dugc biét dén la
“Agritecture” dugc ghép tir Agriculture va Architecture, phé bién
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bai Henry Gordon-Smith vao nam 2011. Bay la linh vuc nghién clu
va thiét ké cac céng trinh phuc vu san xuat néng nghiép, bao gém
nha kinh, nha mang, hé théng tuéi tiéu, kho chita néng san va cac
co sé ha tang lién quan. Muc tiéu cia KTNN 13 t6i uu héa khong gian
va diéu kién moi trudng cho hoat ddng san xuat néng nghiép, déng
thdi nang cao hiéu suat san xudt va bao vé tai nguyén thién nhién.

Ph& bién nhat trong cac loai hinh KTNN Ia nha kinh- Greenhouse
(GH), cay trong bén trong cac cdu tric dugc phu bang vat liéu trong
su6t dé bao vé khoi thai tiét khac nghiét va diéu kién khi hau khéng
thudn Igi. Ngoai nha kinh, con c6 cac hinh thuc canh tac dugc bao
vé khac, bao gém nha lugi, nha mang, mai chup nylon....

Nhiting ban phac thao dau tién cla loai hinh kién tric phuc vu
cho muc dich trong trot da dugc tim thdy & Han Quéc vao nhing
nam 1450 thé ky XXV dudi triéu dai Joseon, d6 la mot kién tric gém
hai khéng gian, mét dé trong cay va mét dé dun nudc tao do am
cting nhu sudi 4m cho cay vao miia déng [09,10]. & Ha Lan nhiing
KTNN da xudt hién tir nam 1850, ti bic tudng don gian dung dé
tranh gi6 cho cay nho dan phét trién thanh cac kién trac nha kinh
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don, khodng ndm 1939 nha kinh mai phdng hinh thanh va dugc st
dung rong rai trén thé gidi [111. Hién nay KTNN dugc chia lam nhiéu
cdp d6 khac nhau tir cac nha lugi, nha mang don gian dén cac loai
nha kinh I6n hon st dung phuong thiic canh tac ding hay Vertical
Greenhouse (VG) va cac tda nha cao tang phuc vu néng nghiép con
goi la “Indoor Vertical Farm” (VF). Khéi xudng cho y tudng nay tién
sy Dickson Despommier vdi cudn sach néi tiéng cta 6ng “The

GREENHOUSE

Nhia kinh phing

Vertical farm - Feeding the world in the 21st century” xudt ban nam
2010. VF la mét hinh thiic canh tac néng nghiép trén cac cau tric
nhiéu tang dé t6i uu dién tich canh tac. Cac VF thudng cho nang
sudt gap nhiéu lan, st dung it tai nguyén va than thién véi moi
trudng hon so véi st dung nha kinh théng thuong. [08]

INDOOR VERTICAL FARM VERTICAL GREENHOUSE

NIYNNA

A .

Hinh 1. Lich st phat trién KTNN (Ngudn: nhom tc gid tdng hop)

2.1. Téng quan vé kién tric néng nghiép tai Pa Lat

Trudc nhitng ndm 1994, KTNN tai Pa Lat thuong chi la cac nha
kho, nha tam dung dé chiia cac dung cu, may méc, néng san, phan
bén,... thudng khéng c6 dac diém nao qua ré rét. Nha mang néng
nghiép Da Lat dac trung bdi vat liéu bao che bang mang nhua bat
dau du nhap vao Da Lat nam 1994 bgi Cong ty TNHH Dalat Hasfarm
(mot doanh nghiép dén tir Ha Lan). Hiéu qua vuot trdi khi cac loai
rau, hoa dugc san xuat theo phuong thiic méi nay tré thanh dong
luc thic ddy ndng dan Pa Lat xay dung nha mang, nha luéi. Nha
mang bat dau moc Ién nhiéu tir nam 2004, khi Da Lat dua ra chuong
trinh phat trién néng nghiép ting dung céng nghé cao. Téc d6 xay
dung nha mang manh nhat Ia vao ndm 2012, tai thai diém d6 dién
tich nha mang tai Da Lat dat 1.696ha. Nha mang giup viéc trong trot
tré nén thuan lgi hon, gidam 30% lugng nudc, phan bdn, 50-70%
thuéc bado vé thuc vat, gilp tdng nang xuat, Igi nhuan ti 2-3 1an so
véi canh tac ngoai trgi.[03]

2.2. Thuc trang phat trién nha mang néng nghiép tai Pa Lat

Hién Da Lat c6 khodng 2.900,26 ha (s6 liéu céng bé ngay
19/09/2024 - Bao Lam Déng), chiém khodng 59% dién tich nha
mang toan tinh Ldm Déng. Viéc khuyén khich Ba Lat phat trién theo
huéng “chu trong phat trién néng nghiép céng nghé cao” va nhiing
nong dan, doanh nhan gan bo vai nghé tréng trot mac nhién lam
theo mo hinh “tréng trong nha mang” dan dén tinh trang nha mang
bao pha khap noi. Khéng chi pha v& canh quan, ma con khién cho
Da Lat chiu nhiing tac dong tiéu cuc vé khi hau, moi trudng. Khoang
4 nam tré lai day, hau hét tai 12 phuéng, TP Da Lat va huyén lan can
Daon Duong xay ra nhimng tran ngap lut I6n anh huéng dén ca nhiing
ngudi lam va khéng lam nha mang. Ly giai vé hién tugng nay, mét
s6 chuyén gia cho rang, do tinh trang d6 thi héa va nha mang day
dac, nhilng con mua d6 xuéng khong kip thdm xudng dat trat vé
cadc muang, sudi tao nén nhiing dong chay 16n a0 at, d6 vé ving
triing. Hau qua gay ra cac tran ngap lut kinh hoang. Bén canh d6
nhiing sé liéu cho thay nhiét dé trung binh ctia Da Lat da tang trung
binh 1 -1,50C va bién d6 nhiét gian thém 3o0C trong mudi nam qua
theo theo Tién sy Vi Ngoc Long (nguyén Vién trugng Vién Sinh thai
hoc mién Nam). [06]

N mang el cong 2 sl mal Bl g il cong 1 ok sl

HASFARM DA LAT

Hinh 3. Ngdp lut tai cac vling triing, ven sudi, rach tai Da Lat noi canh tac bang nha
mang (Nguon: Hachi)
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B HIEN TRANG

Hinh 4. Ban d6 thé hién khu vuc phét trién nha mang tai Da Lat hién nay (04-2024)
(Ngudn: nhém tdc gia)
-
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Hinh 5. Khdo sat nha mang mot phan phutng 8 thanh phd Da Lat (Nguon: Nhom tdc gia)

i . - — T =

Hinh 6. Mot 56 loai nha mang phd bién 6 Da Lat (Ngudn: nhom tac gi)

2.3. Cac yéu té6 anh huéng dén hinh thiic nha mang néng
nghiép tai Pa Lat

Hién nay, nha mang phat trién khong dua trén moét tiéu chi hay
tiéu chudn nao, tao nén cac khu vuc nha mang xen |an bén trong
khu dan cu véi mat do cao gay anh hudng dén doi séng ngudi dan.
C4c cdu tric nha mang nay bién déi dua trén nhiéu diéu kién khac
nhau, dia hinh la mét trong nhiing yéu t6 quan trong, dia hinh cang
déc thi cang gdp nhiéu kho khan va tén kém trong viéc xay dung
dan dén khoang vugt nhip va chiéu dai c6 xu huéng nho hon, ngén
hon. Ngugc lai, dia hinh bang phdng tao diéu kién t&i uu cho xay
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dung nha mang vi du nhu & khu canh tac cia Cong ty Hasfarm tai
phudng 8 cé kich thudc vugt nhip khodng 8-10m va chiéu dai Ién
dén 100m. Hay & Ha Lan, cac cdng nghé nha kinh Venlo thudng cé
kich thudc vugt nhip Ién dé€n 16m va chiéu dai 1én dén hon 200m
lién tuc. Diéu kién thai tiét, hudng chinh cda khu dat cling sé tac
déng dén hudng mé ctia va cdch mé clfa s6 mai, ha tang thoat nuéc
cling la mot yéu té quan trong trong viéc dinh vi cac khu nha mang
néng nghiép, thudng cac khu nha mang sé xuat hién nhiéu & ven
cac kénh rach, sudi,.. diéu nay gian ti€p tao nén cac con |G ¢ Da Lat

Cihe ye BEE LhE A8AE dbn
i e @ GG g
P s e T

So d6 1. Bang tom tat cac yéu té anh hudng dén hinh thic nha
mang nong nghiép tai Da Lat (Ngudn: nhém tac gia)

3. CO SG PHAT TRIEN MO HINH KIEN TRUC NONG NGHIEP
TAI DA LAT

3.1. Pinh huéng quy hoach sit dung dat ctia TP Da Lat dén
nam 2030

Theo quy dinh tai Diéu 10 cia Luat D4t dai 2013, nhém dat nong
nghiép gém 10 loai dat trong do6 dat dugc xay dung nha kinh thuéc
loai “dat ndng nghiép khac”. Ban d6 quy hoach TP Da Lat dugc dé
xudt dé 13y y kién ngudi dan ngay 24/05/2022 c6 quy dinh vi tri va
dién tich “dat néng nghiép khac” vai dién tich trong ban théng ké
1681.93 ha, so véi dién tich hién h{u la 2.900,26 ha dugc bdo Lam
Dong céng bo thi da giam di 1218.33 ha tuong duong 47.99%. Gan
mot nlta dién tich nha mang sé bién mat, diéu nay tao nén ap luc
I16n cho néng nghiép trong khi nhu cau ngay cang tang nhung dién
tich lai gidm, doi hoi nganh ndng nghiép Ba Lat phai tang nang suat
it nhat l1én gdp doi dé duy tri va dap Ung trong tuong lai. Bén canh
dé nhiéu khu vuc quy hoach chuyén déi tir dat néng nghiép sang
dat cdng vién, riing, ndng nghiép sinh thai vai dién tich l6n nhu khu
hé Than Thg, phudng 8,... con nhiéu bat cap cho nguai dan.

W HIEN TRANG
EE QUY HOACH

Hinh 7. Ban d6 so sanh vi tri nha mang hién trang va quy hoach 2030 ctia TP Da Lat
(Ngudn: Nhém tac gid)
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3.2. M6 hinh kién triic néng nghiép théng ditng - tiém nang
va hiéu qua kinh té

Mé hinh canh tac ding bao gém VG va VF da dugc nhiéu té chiic
trén thé gidi nghién ctu va tng dung thanh cong trong viéc ting
nang suat va chat lugng cho cay tréng, dam bao phat trién néng
nghiép bén viing, cuing véi d6 la ngay cang nhiéu cac nghién ctu
lién quan dén ng dung, dé xuat cac giai phap kién trdc mai. Cac
mo6 hinh nay c6 thé cho nang suat gdp tir 10 1an so vdi nha mang-
nha kinh thong thudng va gap ti 20-30 lan so vai ndng nghiép
truyén théng (ap dung cho cac loai cay da dugc nghién ctiu) trong
khi sirdung it tai nguyén dat hon, giam tiéu thu nudc dén 90%, giam
st dung céc loai phan bén va thudc bao vé thuc vat.

Mac du vay, cac mé hinh nay ciing tiéu ton chi phi dau vao dang
k€. B8i vGi mé hinh VF trung binh Tm?cé gia gap tu 7-10 |an so vdi
nha kinh truyén thong, trong khi d6 mé hinh VG c6 chi phi thap hon
do dac diém tan dung t6i da anh sang tu nhién, két cau nhe cé phan
tuong tu nha mang. Nhiéu cong ty trén thé gisi da dua ra cac bao
cdo rat kha quan vé lgi nhuan va thai gian hoan vén ctia mé hinh VF
tr d6 tao tién dé virng chac cho viéc phat trién trong tuong lai. [12]

Dién tich cia mét VF ¢6 thé dao déng linh hoat tir quy mé nhé
nhu mét container dén hang ngan mét vuéng phu thuéc vao nhu
cau cta ngudi kinh doanh. Cac nghién ctiu cho thdy mé hinh nhé
nhu container VF c6 thé thu Igi nhanh trong khi cac mé hinh c6 dién
tich tir 2000-5000m? cho Igi nhuan tét hon trong thoi gian dai.

Water consumption per crop

Bang 1. So sanh sy khac biét vé nang suat gilia cac loai canh tac
(Nguon: vertical Farming 2021 - The MEGA Report)

Bang 2. So sanh chi phi dau tu gitta VF va GH (Nguén: nhém tac
gia téng hop)

3.3. Dinh huéng phat trién du lich, néng nghiép

Vi viéc ngudi dan ngay cang quan tam hon dén cac van dé suc
khoe, thuc phdm, moéi trudng, viéc két hap du lich véi cac hoat dong
san xudt néng nghiép dan trd thanh mét xu huéng mang tdi lgi ich
bén viing trén nhiéu phuaong dién. TP Da Lat cling la dia diém phu
hgp va dang trén 16 trinh phat trién du lich gdn nédng nghiép bén
viing. D& thuc day xu huéng nay ngoai viéc quang ba, truyén théng
thi cac kién tric - cdnh quan néng nghiép déng vai trod I6n nham thu
hut khach du lich. M6t trong nhiing mé hinh thanh coéng cé thé hoc
tap dugc la Sun Commune, tic Cong xa Thai Duong, Ia moét moé hinh
Du lich néng nghiép ndi tiéng tai tinh Triét Giang, Trung Quéc. Cac
kién trac & day dugc hoan thién chinh chu déc dao gay an tugng 16n
cho tat ca du khach dén trai nghiém. Cac hoat dong hoi thao chuyén
nganh, gido duc ciing c6 thé két hop vGi mé hinh KTNN nhu & trang
trai thdng dung tai Béc Kinh / kién trdc su Van Bergen Kolpa dugc
thiét ké tich hgp hoat ddng san xuat néng nghiép dé thi két hgp vai

cac hoat dong hoc thuat nham tao diéu kién cho ngudi dan, sinh
vién chuyén nganh dén hoc tap, tham khao.

4. TG CHUC KIEN TRUC - CANH QUAN NONG NGHIEP TAI DA
LAT - “DO THI NONG NGHIEP”

Quy hoach clia thanh phé hién tai c6 thé hinh thanh nhimg cum
phat trién néng nghiép tap trung véi khoang cach hop ly so vai
trung tdm thanh pho, cdc mo hinh VG sé phu hop véi diéu kién tu
nhién, kinh té clia Da Lat hon sé déng vai trd trung tdm va phat trién
thap dan sang khu vyc nha mang thong thudng, néng nghiép ngoai
troi khi vao gan thanh phé. Su phat trién déi lap vé mat chiéu cao
nay sé tao nén cac cum ‘d6 thi ndbng nghiép vé tinh’ thap sang vé
dém xung quanh thanh phé. Tai nhimg khu vuc nay céc VG sé c6
quy dinh vé chiéu cao, vi tri va mat dé xay dung dé dam bao méi
trudng sinh théi. Cac VG c6 diéntich 16n c6 thé phat trién duédi dang
hgp tac xa hodc cac doanh nghiép 16n két hop véi canh tac ngoai
troi dé dam bdo vé mat dd va hé sinh thai.

L ah e B d it aaldh HL__

Hinh 8. T6 chiic “Thanh phé nén cho cdy” dua trén hiéu (ing do nhiét 6 thanh phd
(Ngudn: nhom tac gi tong hap)

Vé&i uu diém cdng nghé don gian dé tiép can xay dung mat do
thap hon trong khi van dam bao dau ra tuang duong khi xay dung
nha mang véi mat d6 100%, cac VG cé thé phat trién doc lap trén
cac khu dat da dang, gidi phdng dién tich nha mang théng thuéng
dé dan tra lai mang xanh cho thanh phé, gidm tac dong dén moi
trudng va két hop tét véi cac hoat dong du lich, trai nghiém.

Open-air farm

| SR - T -

Hinh 9. So sanh nha mang hién tai va mé hinh VG (Nguon: nhom tac gid)

Dia hinh cling la mot yéu t6 tac dong Ién dén phuong hudng va
vi tri clia cac céng trinh, phan dinh déi nén dugc st dung lam canh
tac ngoai troi hoac gili riing ty nhién gilp gitt nudc va giam téc do
dong chay, cac khu dat gan kénh, sudi cling nén cé quy dinh khoang
[Ui d6i véi cac cong trinh ndi chung va cac KTNN noi riéng dé dam
bdo dong chay tu nhién. St dung nhiéu mé hinh VG hon dong nghia
Vi viéc co khad néng giai phéng dat dung lam canh tac tu nhién, cac
dich vu du lich sinh thai giup tang thém thu nhap cho ngudi dan,
cai thién cadnh quan, méi trudng cho thanh phé. M6 hinh nay c6 thé
Ung dung hiéu qua cho cac khu quy hoach tir dat néng nghiép sang
dat riing sinh thai, ndng nghiép sinh thai riing, cong vién,... giup can
béng loi ich ciia ngudi néng dan va chinh quyén. Déi véi dia hinh co
dd déc 16n hon 50% can phai dugc khao sat va can nhiac dé dam bao
an toan va hiéu qua kinh té, dat cang déc thi cang anh huéng dén
chi phi va do an toan cutia cong trinh.
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Hinh 11. Nguyén tic t6 chic theo d9 déc (Ngudn: nhom tac gid)

Tam nhin cing 1a mot yéu t6 quan trong trong viéc quyét dinh
chiéu cao cla cac KTNN & Pa Lat, ti diém quan sat dén cac vi tri
quan trong khéng nén bj anh hudng bai cac kién tric nhan tao. Dua
trén cac tuyén tham quan du lich, cac thanh phé cay c6 thé dugc bé
cuc trd thanh diém nhin hodc diém dén cho du khach, vira thu huat
khach du lich vira quang ba néng nghiép dia phuong, diéu nay ciing
tdc dong ngugc lai dén cac thiét ké KTNN. Cc vi tri thuan loi gan cac
dia diém du lich can quan tdm dén hinh thic KTNN bén canh viéc
t6i uu cdng ndng ndng nghiép giup tao nguén thu da dang han, no6
cling c6 thé trg biéu tugng méi bén viing hon trong mét ngudi dan
ban dia va du khach.

H1>H2=>H3
Hinh 12. Nguyén tic t chic theo diém nhin (Ngudn: nhom tac gid
L Ve 4
A

~ el . -

Hinh 13. Minh hoa céc diém nhin cdnh quan ndng nghiép (NJgu6n: nilém tac gie’i)
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Hinh 14. Minh hoa cdnh quan ndng nghiép tai duong Huynh Tan Phat trdc vasau
khi stt dung md hinh VG (Nguon: nhém tac gid)

KET LUAN

Da Lat ngay cang mat di vé dep von o6 clia nd va mét trong nhiing
nguyén nhan gdy nén tinh trang nay la viéc xay dung nha mang nong
nghiép mét cach 6 at. Cac kién trdc ndng nghiép nay thudng it dugc quan
tam bai cac nha thiét k& quy hoach, dan dan né tré nén mat kiém soét
gay anh hudng dén canh quan va méi trudng mét cach nghiém trong.
Tuy nhién, tinh trang trén van con nhiéu hudng khac phuc. Trudc hét can
phai dam bao tuan thi cac quy dinh vé quy hoach Ba Lat va cac viing phu
can, két hap nghién cdu va danh gia thuc t€ d& dé xudt phuong an phu
hop cho c& ngudi dan va chinh quyén. Bén canh d6 phai phét trién can
bang, bén viing gitta néng nghiép, mai trudng va du lich, xac dinh cac
viing cdnh quan quan trong, diém nhin phuc vu du lich (hé, sudi, thung
Itng, dinh d6i,... ) tir d6 dua ra phuong an t& chiic KTNN hop ly. S dung
md hinh ndng nghiép mdai nhu Vertical Greenhouse két hgp véi cac giai
phép vé dulich, vat liéu,... phu hgp vai cac diéu kién tai Da Lat, mat do thap
tir 20-30% két hgp néng nghiép hitu cg, ndng nghiép sinh thai tra lai
mang xanh cho thanh pho.
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Nghién cuu giai phap kiém dinh hién trang cac
cong trinh bao vé ven bo bang bé tong cét thép

Research on solutions for assessing the existing condition of coastal protection structures

made of reinforced concrete

> TS NGO VIET DUC', TS PHAM HOANG?

'B6 mon Budng 6 t6 - Budng do thi, Truong Pai hoc Xay dung Ha Noi

2B6 mon Xay dung Nha & CTCN, Hoc vién Ky thuat quan su

TGM TAT

Cac cang trinh ca két cdu be tang cdt thep (BTCT) khi lam vigc
trong mai trueng bién thuing co da bén suy gidm rét nhanh.
Thuc té nay dit ra yéu cdu cép thigt veé viec nghién ciru kigm tra
va thdm dinh chat legng trong qué trinh thigt k&, quy trinh thi
cang ciing nhu kiém dinh hién trang chat lrgng cong trinh. Tuy
nhién, cac quy dinh vé kigm tra hién trang, danh gia cang trinh
BTCT, dac biet |3 cac cong trinh [am viéc trong mai trugng bién
hign nay |a chua déy da. Bai bao budc ddu dé xudt mat trinh tur
dé kiém dinh hién trang cac cang trinh bao veé ven b bing BTCT
va kign nghi mat vai giai phap co thé ap dung dé qua trinh kigm
dinh dat dugc ket qud mong mudn.

Tir khaa: K&t cu be tang cdt thép; mai trueang bién; hign trang cang
trinh; quy trinh kigm dinh.

ABSTRACT

Reinforced concrete  structures  operating in - marine
environments often experience rapid deterioration. This reality
raises a need for research into the investigation and quality
assessment during the design process, construction procedures,
as well as the evaluation of the existing condition of these
structures. However, current regulations on the investigation and
evaluation of reinforced concrete structures, especially those
operating in marine environments, are still incomplete. This paper
initially proposes a sequence for assessing the current condition
of coastal protection structures made of reinforced concrete and
suggests some solutions that can be applied to ensure the
inspection process achieves the desired results.

Keywords: Concrete structures; marine environments; current
condition; inspection process.

1. CONG VIEC KIEM DINH CHAT LUGNG CONG TRINH BAO VE
VEN BO BANG BTCT

1.1. Cdc c6ng trinh béo vé ven bo bang BTCT

Céng trinh bao vé ba bién c6 nhiéu dang, nhiéu loai, ndi dung
nghién ctiu huéng dén la dang céng trinh bao vé b& cé két cau bang
BTCT. Dang cong trinh nay dugc sir dung phdé bién va la mét trong
nhiing hang muc quan trong trong cac cong trinh kinh t€ ven bién nhu
cdng trinh nha, cau, cdng, bén cap tau, cau tau... Cac cong trinh co két
cu BTCT khi lam viéc trong méi trudng khi ven bién, trén bién hay tiép
xUc truc ti€p vdi nudc bién thudng c6 d6 bén suy gidm rat nhanh; thuc
t& nay dat ra yéu cau cap thiét vé viéc nghién cdu kiém tra va thdm dinh
chat lugng trong qua trinh xay dung, quy trinh thi céng cting nhu kiém
dinh hién trang chat luong cong trinh trong dé hién tugng xam thuc va
3n mon c6t thép déng vai trd dang ké.

VE hién tugng hu hong két cdu BTCT trong mai trudng bién Viét
Nam c6 thé thay: Tac déng xam thuc cila méi trudng bién la nguyén
nhan khach quan dan dén an mon va pha huy két cau bé téng va BTCT.
Tinh trang an mon va hu héng cac cong trinh BTCT da xay dung &vlng
bién Viét Nam dang & muic bao dong, dac biét la téc dd an mon lam hu
hong két cau &ving nudc [én xudng, viing séng tap, két cau nam trong
vung khi quyén trén bién va ven bién sém va nhanh hon rat nhiéu so
vai du kién da thiét ké. Nguyén nhan chi quan thuéc vé nhiing thiéu
s6t va bat cap trong cong tac thiét ké, thi cong, tham dinh, nghiém thu,
kiém dinh, quan ly st dung va duy tu, bdo duéng cong trinh.

1.2. Cdc tiéu chudn hién hanh vé ddnh gid chét luong cong trinh bing
BTCT

D6i tugng chinh ctia danh gia chat lugng hién trang céng trinh la
khao sét, thu thap dir liéu phuc vu cho viéc danh gia cac nguyén nhan,
muic d6 &n mon cla cac cdng trinh BTCT viing ven bién néi chung va
cong trinh bao vé b néi riéng. Cac tiéu chuan vé kiém dinh chat lugng
hién hanh & Viét Nam hién nay nhu TCVN 9337:2012, TCVN 9348:2012,
TCVN 9339:2012, TCVN 9336:2012, va TCVN 7572-15:2006 chi mai dé
cap va yéu cau thuc hién moét s6 thi nghiém nham xac dinh d6 tham
Clo, tinh trang &n mon cét thép trong bé tdng, xac dinh d6 pH, xac dinh
ham lugng Sunfat, xac dinh ham lugng Clorua ..t cdc mau trong
phong thi nghiém nén céc két qua dua ra chua phan anh toan dién va
day du cac hién tugng, muc do hu hong, mic dé pha hudy cla két cau
BTCT lam viéc trong méi trudng bién, dic biét 1a két cdu lam viéc trong
tUng vuing khi, ving nuéc man.

Cu thé nhuTiéu chuan TCVN 9139:2012, CONG TRINH THUY LOI -
KET CAU BE TONG, BTCT VUNG VEN BIEN - YEU CAU KY THUAT [1] quy
dinh nhimng yéu cau vé thiét k&, lya chon vt liéu, thi cong, van hanh va
bao dudng cac két cdu bé tong, BTCT céng trinh thiy lgi xay dung trong
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viing chua phén, man (goi tét la viing ven bién) nham bao vé, chéng &n
mon va nang cao tudi tho clia céng trinh.

Tiéu chuén TCVN 9364:2012, KET CAU BE TONG VA BTCT - YEU
CAU BAO VE CHONG AN MON TRONG MOI TRUONG BIEN [2] quy
dinh cac yéu cau vé thiét ké, vat liéu va thi cong nham dam bao kha
nang chéng an mon cho cac két cdu bé tong, BTCT (théng thudng
va Uing sudt trudc) xay dung & vung bién véi nién han st dung cong
trinh t&i 50 nam.

Tiéu chudn TCVN 11736:2017, CONG TRINH THUY LOI - KET CAU
BAO VE BO BIEN - THIET KE, THI CONG VA NGHIEM THU [3] quy dinh yéu
cau thiét ké, thi cong, nghiém thu két cau b3o vé ba bién va dé bién.
Tiéu chuan nay ap dung cho xay dung mdi hoic cdi tao cac két cdu béo
vé bd bién va dé bién.

C6 thé thay, dé tang hiéu qua chéng chiu cac tac nhan gay hai tu
méi trudng bién, ndng cao tudi tho cong trinh bé téng va BTCT, cac Tiéu
chun déu dua ra cac yéu cau vé vat lieu ché tao, chat luong thanh
pham clia két cdu (cudng dd, tinh toan khéi, toan ven bé mat,..) bén
canh d6 la cac yéu cau trong qua trinh thi cong, giai phap xt ly cac
khuyét tat phat sinh va cach thic sifa chita cac hu hong. Tuy vay, cac
tiéu chudn hién nay chua dua ra dugc quy trinh, trinh tu dé danh gia
téng thé céng trinh.,

2. QUY TRINH KIEM PINH HIEN TRANG CHAT LUONG CONG
TRINH TAI HIEN TRUONG

Quy trinh dugc dé xuat dua trén viéc téng hop cac gidi phap da thuc
hién, cac quy dinh hién hanh va tham khao tiéu chuin quéc té [4]

2.1. Trinh ty céng tdc khdo sdt ddnh gid chdt lugng céng trinh BTCT
trong mai trudng ven bién

a. Tim hiéu hé so hodn céng céng trinh

Qua viéc xem xét hé so hoan céng céng trinh, ta c6 thé xac dinh
dugc hién trang, khoi lugng cong trinh. So sénh, déi chiéu cac chi tiéu
trong thiét ké vdi cac quy chudn, tiéu chudn dugc 4p dung trong thiét
ké, thi cdng, nghiém thu. Tl d6 dinh hudng cac yéu cau clia cong tac
khdo sat cong trinh thuc té, nhu lua chon déi tugng, vi tri khao sét; lua
chon bién phap, thiét bi khao sat...

b. Khao sdt hién trang két cdu

Butc 1: Quan trdc hinh khéi két cdu cong trinh

Thong qua viéc khao sét két cau cong trinh bang mat thudng cling
céc thiét bi, dung cu don gidn nhu thudc thép, qua doi, ng nudc nivo,
may thay binh, kinh vi... Ta xac dinh hinh khéi téng thé ctia céng trinh,
danh gia chat lugng cong trinh thong qua cac tham sé thu dugc nhu d6
nghiéng léch, cong vénh, d6 vong, vong, gay khug, nat, bong rop...

Budic 2: Kiém tra kich thudc va hinh dang két cdu

Day la khdo sét cac dac trung hinh hoc clia cdng trinh, xac dinh cac
kich thudc ca ban ctia céng trinh nhu chiéu cao, chiéu rong, chiéu dai
nhip, khoang cach budc khung... va nhiing kich thudc khac anh huang
truic ti€p tdi trang théi bién dang clia d6i tugng. Sau d6 phai kiém tra chi
tiét d6i véi két cau la xac dinh cac kich thudc va hinh dang tiét dién thuc
té cla nhiing phan t két cau va cac chi tiét trong cong trinh. Budc nay
ngoai cac dung cu thé sa nhu budc 1, can dung cac may do chuyén
dung trong phuong phdp thi nghiém khéng pha hoai nhu may do
chiéu day, may do bang séng siéu am trong két cau bé téng va BTCT.

Butc 3: Phdt hién va Khdo sdt cdc khuyét tat va huhéng mdt ngodi cia
két cdu

Viéc kiém tra phat hién cac hu héng mit ngoai clia két cdu céng
trinh nhu hién tugng ndt né, cac vét ran nut, vi tri, khu vuc phan bo trén
bé mat. Tl d6 so bd tim dugc nguyén nhan gay nut két cau la do dau.

¢. Khdo sdt chdt luong vat liéu cdu tao thanh két cdu

- Khao sat chat luong clia bé téng theo phuang phap gian tiép: st
dung thiét bi sting thtt cuding d6 bé téng dé danh gia cudng do bé téng
(sung bat ndy) két hop may do siéu am.
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- Khao sat chat lugng clia c6t thép trong bé tdng bang phuang
phap khéng phé hoai mau: st dung phuong phap dién tir. Su khuyéch
tan clo trong bé téng dugc thu lai bang cach do dong chay qua mau.
Dong tang lén do d6 tham clo va tang cao khi ion clo thdm nhap téi
thanh thép va thanh thép bat dau bi an mon. Khi d6 mau sé ndt hoac
quan sat thay nudc gi trén bé mat, doc thanh thép.
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Hinh 1. So do trinh tu va ndi dung chinh trong cdng tac khdo sat danh gid chdt lugng cong
trinh BTCT trong méi trutmg ven bién [4]

3. MOT SO BE XUAT TRONG VIEC THUC HIEN QUY TRINH KIEM
DINH HIEN TRANG CHAT LUONG CONG TRINH TAI HIEN TRUONG

3.1. Phdn logi hién trang c6ng trinh va cdc néi dung cdn ddnh gid

a. Khi c6ng trinh chua xuat hién céc dau hiéu hu héng

Céc cudc kiém tra dinh ky hién trang la can thiét dé ghi lai tinh chat
va muic d6 cla cac hién trang quan sat dugc, xac dinh bat ky van dé nao
va céac thanh phan hodc chi tiét lién quan. Tan suat kiém tra phu thuéc
vao quy mé va tinh chat clia cong trinh. Banh gia cac hién trang quan
sat dugc tir d6 xac dinh su can thiét phai theo doi, cac giai phap khac
phuc phu hgp can dugc ghi lai trong bao cao. Néu nghi ngd cac van dé
Vvé cdng trinh, chdng han nhu sy c6, nén st dung cac chuyén gia c6 kinh
nghiém dé diéu tra va danh gia thém.

No6i chung, can chi y dén céc vi tri két noi, géi d&, cac khu vuc thay
déi dét ngot vé hinh hoc va cac khu vuc cé tap trung tai trong. Nhimng
ghi chu hién trudng, hé so bang anh chup va video la nhiing cong cu
hé trg co gia tri trong viéc phan loai va truyén dat thong tin vé cac diéu
kién va van dé quan sat dugc tai hién trudng. Khi quan sat thdy suxuéng
cdp hodc su c6 bat thudng, can phai ghi lai bang anh chup vé tinh trang
nay.

Khi phéat hién ra su ¢ c6 thé dan dén tinh trang khéng an toan hoic
nguy hiém tiém an, chd cdng trinh can dugc thong bao ngay lap tuc va
khuyén nghi cac bién phap xr Iy tam thoi hodc cac bién phap an toan
khan cap khac. C6 thé can tiép tuc theo déi sau d6 cac chuyén vi, vét niit
va su phét trién néu co.

b. Khi cong trinh xuat hién cac dau hiéu huhéng

Sau mét thai gian st dung nhat dinh, cac két cau bé tdng va nhat la
BTCT xay dung trong méi trudng chua phén, man c6 thé bi hu héng do
an mon gay ra tif cac tdc nhan 3n mon cla méi trudng. D& danh gia va
dua ra cac phuong én stfa chita cdc huhdng, cé thé tién hanh theo trinh
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ty cac budc sau:

- Xac dinh dau hiéu hu héng

Cac két cdu bé téng dugc xac dinh la da bi hu héng do an mon
khi quan st thdy mét trong nhirng dau hiéu sau [5]

1) B& mat bé téng bi an mon dé 16 c6t liéu 16n trén dién rong;

2) Bé mat bé tong bi nat né, phong rép hodc bong tréc cuc bod
ting mang;

Cac két cau BTCT dugc xac dinh la bi hu héng do an mon khi
quan sat thay moét trong nhiing dau hiéu sau [5]

1) Cac dau hiéu hu héng bé téng nhu da néu & trén;

2) Cac dau hiéu hu hong cot thép:

a) Ri sat mau vang dé tiét ra tir trong long khél bé tong;

b) Xuat hién cac vét nit 16p bé tong doc theo cac thanh cot thép;

¢) Bong rop 16p bé téng bao vé dé 16 cot thép bi .

-Khdo sat muic d6 hu héng

Can cU vao dau hiéu va muc d6 hu héng bén ngoai, dé phan ra
dang va muic hu héng

Tur d6 tim ra vung hu héng nang dai dién tap trung dé khao sét
chi tiét

1) Khéo sat chi tiét cac két cdu bé tong bi hu héng

Xéc dinh cac tinh chat co ly clia bé téng tai cac vung bi hu héng [5]

Khoan |dy mau theo TCVN 3105:1993. Xac dinh d6 déng nhat vé
cudng do bé tong [5]. Xac dinh lugng chat xam thuc hodc muc do
cac bo nat hoa bé tdng theo chiéu sau [5]

2) Khao sat chi tiét cac két cau BTCT

Phan khao sat bé téng ti€én hanh nhu trén. Xay dung bé sung
chiéu day 16p bé téng bao vé va sy déng déu cla chiéu day I16p bé
téng bao vé cot thép trén két cdu bang cac thiét bj dién tu (theo BS
1881 part 204:1988). K&t hop duc cuc bd mot vai vi tri dé kiém tra lai
cac két qua da do.

Dung thiét bi dién tur dé xac dinh dudng kinh cét thép nam
trong bé téng (theo BS 1881 part 204:1998) hoac duc 16 c6t thép &
mot vai vi tri dé xac dinh dudng kinh thuc té. So sénh véi hé so hoan
céng néu co.

Dung thiét bi chuyén dung dé do dd ri clia c6t thép trong bé
tédng (CANIN - do dién thé cla c6t thép) két hap duc 16 cot thép dé
xac dinh muc dé ri ctia cot thép (theo ASTM C 876-91). Tai cac vi tri
c6t thép bi ha, cao sach ri va do dudng kinh con lai bang thuéc kep
ca khi.

Dung kinh phéng dai chinh xac t6i 0,001 mm dé do d6 rong céc
vét nut nhin thay.

3) Banh gid muc d6 hu hong

Xac dinh kha nang chiu lyc con lai ctia két cau [5], xac dinh gia
tri cudng dé tiéu chuan va cudng do tinh toan ctia bé téng trén cau
kién theo TCVN 5574:1991.Trén cd s& d6 phan chia cac két cdu hodc
bé phan két cau thanh hai nhom:

- Can gia c6 tang cudng kha nang chiu luc, bao gém cac cau kién
da bi an mon va hu hdng nang;

- Khéng can gia c6 tang cudng kha nang chiu luc, bao gom céac
cau kién hu héong nhe hodc chua bi hu héng.

Xac dinh muc d6 va kha nang chéng an mon cla két cau [5], d6i
vGi két cdu bé tédng, phan thanh 03 muc: Da bi an mon; khéng con
kha nang chong lai sy an mon ctia moi trudng; chua bi an mon. Béi
Vv&i BTCT ¢6 thé chia thanh 03 muc [5]: Da bi 3n mon; bé téng khéng
con du kha nang bao vé cét thép; khong con du kha nang chong lai
sy an mon ctia moi truong. Chua bi an mon: Khi chua thdy cac dau
hiéu hu héng bén ngoai; thép chua bij ri cuc bg; bé tong cé cac chi
tiéu dam bao yéu cau.

4) Banh gia vé diéu kién lam viéc cta két cau

Diéu kién lam viéc clia két cau bé tdng va BTCT céng trinh viing
ven bién c6 thé phan lam 02 loai [5]: C6 yéu t6 gay tang téc do an

mon, khong c6 cac yéu té nhu trén.

3.2. Thuc hién cdc kiém dinh theo huding strdung cdc thinghiém khéng
phd huy

a. Cac thi nghiém khong pha huy co ban

Néu da c6 céac théng tin chi tiét cong trinh xay dung ban dau hoac
ban vé thiét ké ban dau, cac phuong phap thi nghiém khéng pha hay
c6thé dugc st dung dé xac minh théng tin xay dung hodc stia chita ban
dau tai mét sé vi tri ngau nhién (ACI 228.2R). Néu khong 6 chi tiét ban
vé thiét ké ban dau, cac phuong phap thi nghiém khéng phé hly c6 thé
phai dugc st dung rong rai dé thiét lap cac diéu kién hién trang, chdng
han nhu kich thudc va khodng cach cét thép tai cac vi tri quan trong. S6
lugng thi nghiém thich hgp tai cac dia diém da chon sé thiét 1ap mot
udc tinh dang tin cdy (ASTM E 122).

Thi nghiém khéng pha hly c6 thé xac dinh céac diéu kién hién cé,
chédng han nhu tiém ndng &n mon cét thép trong bé téng, su c6 mat
cla tach 16p hodc nut v, udc tinh cudng do bé tong va chat lugng bé
téng téng thé.

DE b6 sung cac thdng tin quan tréc tai hién trudng, cé thé sirdung
cac phuong phap thi nghiém khong pha hady sau [4]:

- St dung sting bat ndy dé xac dinh cudng d6 bé téng

- St dung phuong phap siéu am dé xac dinh cudng d6 va dé déng
nhat bé téng

- Do |6p bé téng bao vé cot thép va vi tri cot thép

- Do do day I6p cabonat hod

- Xac dinh ham lugng clorua trong bé toéng cliing

- Thinghiém clorua

b. Cac thi nghiém khéng pha huy chuyén sau

Khi cac thi nghiém khong pha huy co ban chua da di liéu théng tin
dé danh gia cong trinh mot cach ré rang, c6 thé sit dung cac phuong
phép thi nghiém khéng pha hiy chuyén sau hon nhu sau [4]:

- Thinghiém do dién thé

- Thi nghiém do t6¢ d6 an mon

- Thi nghiém do kha nang van chuyén chat Iéng

- Thi nghiém kiém tra thach hoc

- Thi nghiém tinh tham khi

4.NHAN XET

Bai bao budc dau da dua ra moét trinh tu dé kiém tra hién trang cac
cdng trinh BTCT tuy theo trang thai thuc t& ctia céng trinh. Day cling la
mat trong cac théng tin quan trong dé cé thé du bao dugc tudi tho con
lai clia cong trinh, 1a co s& dé dé xuat cac gidi phap duy tu stra chiia, khac
phuc nhiing hu hai ctia cong trinh BTCT.

Trong qua trinh thuc hién céng tac kiém tra danh gia cong trinh,
viéc st dung céc cdng cu tién tién, cac phuong phép thi nghiém khéng
lam anh hudng dén chat lugng va tudi tho cong trinh ciing la moét giai
phap nén duoc chu trong. Khéng chi dat @6 chinh xac yéu cau, cac gidi
phap nay con c6 kha nang luu trit, x(t Iy théng tin chinh xac phuc vu tét
cho cong tac quan ly céng trinh.
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Phan tich va danh gia giai phap chéng tham
nguac do hién tuong mao dan trong
tuong xay mai bang gach da: So sanh gitra
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Analysis and evaluation of solutions for reverse waterproofing caused by capillary action in
newly built brick masonry walls: A comparison between Vietnam and international practices
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TGM TAT

Tinh trang xuing cép céc cang trinh xay dyng do thdm ludn |3 chi
dé thuang tryc, gay ra nhiu he luy sic khae, kinh t€ va xd hai.
Cac van dé nay chra dugc quan tam ding mic trong cac tigu
chuén va quy dinh tai Viet Nam, ddc bigt chéing thdm nguge trong
twing xay gach da do hién tugng mao dén. Bai bao phan tich va
danh gia hién trang hé thang tigu chudn, quy dinh trong nuéc cing
nhu thyc t& &p dung trong cac cang trinh xay dyng, dang thi so
sanh vai cac quy dinh trén the gisi nham dé xuat cac phuong &n
phi hop vai diéu kien dia phuong. Cac tai ligu trong va ngodi nudc
lien quan duge tdng hop, phén tich va so sanh. Nghién citu cho
thdy réng. Viet Nam chua ca hwdng dan ching thém nguoc trong
twng xdy mai béing gach da do hign twgng mao dan trong cé thigt
ke, thi cang va nghiém thu. Cac doanh nghiép xay dung dang st
dung céc phuong phap ty dé xuat hoac hoc hai duec. Cac tieu
chuén ngodi nudc co quy dinh cu thé vé quy trinh nay. Do da. dé
xufit phreng &n dé bd sung vao tigu chudn, huang dan tai Viet Nam
durge dé cap dya trén tiu chi tdt nhat vé ky thuat va kinh té.

Tir khda: Tuang xdy mai; két céu gach da; tham nguoc; mao dén;
tigu chudn.

ABSTRACT

The deterioration of construction works due to leakage has always been a
pressing issue, |eading to numerous health, economic, and social
consequences. [hese issues have not received adequate attention in the
standards and regulations in Vietnam, especially regarding reverse
waterproofing in masonry walls caused by capillary action. This paper
analyzes and evaluates the current state of domestic standards and
regulations, as well as their practical application in construction projects,
while comparing them with international regulations to propose solutions
suitable for local conditions. Relevant domestic and international
documents were compiled, analyzed, and compared. The study reveals
that Vietnam lacks guidelines for reverse waterproofing in newly
constructed masonry walls affected by capillary action in terms of design,
construction, and acceptance. Construction companies are currently
employing self-developed or adopted methods. In contrast, international
standards provide specific regulations for this process. Therefore, this
paper proposes solutions for inclusion in Vietnamese standards and
quidelines based on the best technical and economic criteria.

Keywords: Newly built walls; brick masonry structures; reverse
waterproofing; capillary action; standards.

1.DAT VAN DE

Hang ndm & nudc ta, tinh trang xudng cap cla cac cong trinh xay
dung ludn la cht dé néng. Diéu nay gay ra nhiéu hé luy stic khde, kinh
té€ va xa héi. Trong d6, van dé tham trong két cau gach da chiém mét ti
trong 16n. Cac hau qua cta thdm c6 thé lam hu héng céc 16p hoan
thién, gy mat my quan, an mon két cau, lam gidm tudi tho céng trinh
(Hinh 1). Ngoai ra, hién tugng nay con gay ra ndm maoc chia nhiéu vi
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khuin gay hai cho suc khde con ngudi, dic biét vé dudng hé hap va
anh hudng dén tam ly ctia ngudi st dung. Hon nifa, tinh trang tham
tudng con co thé gay ra nguy hiém khac nhu anh huéng dén & dién,
thiét bj am tudng dan dén su c6 cham mach, chay né (1).

D6i vdi tudng xay gach da, hién tugng tham co thé dén tir nude
ngam, nuéc mua, nudc st dung, khéng khi m (2). Cac loai gach da va
via xay thong thudng déu cé nhiing mao dan. Khi bé mat vat liéu nay
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ti€p xuc vdi nudc, nudc sé thdm thau vao bén trong theo hién tugng
mao dan gay ra tham. Hién tugng mao dan la qua trinh chat long tu
déng dang lén hodc thdm vao trong cac 16 hep hodc khoang tréng
nhé gilia cac vat liéu ran, thudng la nguoc chiéu véi luc hdp dan (Hinh
2a). Tuy nhién, theo nghién ctiu cda (3), khac véi trudng hop clia 6ng
mao dan, tudng gach con chiu anh hudng ctia su bay hoi nudc qua cac
bé& mat bén trong va bén ngoai, va su khac biét nay khién hién tugng
tham nguogc trg thanh mot qua trinh dong thay vi tinh (Hinh 2b). Thuc
té, dong nudc lién tuc tir mat dat thdm vao tudng va dé cao t6i da ma
nuéc tham l1én dugc kiém soét béi ba yéu té lién quan: ngudn cung
cap nudGc t mat dat, su bay hoi nudc, va ré rang la cac dac diém cta
vat liéu xay dung (lugng va kich thudc cac 16 réng, su két néi va do
Nngodn ngoéo clia cac 16 réng, v.v.) (Hinh 2¢).

| ks
Hinh 1. H3u qua ctia thdm nguoc do mao dan trong tutng xay
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Hinh 2. (a) Chiéu cao (h) clia cdt nudc dang trong ng mao dan Iy tuéng c6 ban kinh r (4);
(b) Hién tugng nudc mao dan dang Ién trong tudng gach; () Biéu d6 minh hoa ba yéu to lién
quan, quyét dinh dd cao cudi cing clia hién tugng thdm nguigc (3).

Theo thai gian, do diéu kién khai thac va khi hau bién thién tai Viét
Nam nhu mua nhiéu va that thuong, nhiét dé chénh léch 16n gay nén
hién tugng co ngét, gian nd va nut dan dén bé mat cling nhu cau tric
vat liéu bi pha hay, tao diéu kién cho nudc xam nhap dé dang hon (1).

Van dé tham ngugc trong tudng xay gach da do hién tugng mao
dan chua dugc quan tam ding muc béi cac co quan quan ly nha nudc
va cac don vi lién quan. Trong cac tiéu chuan, quy dinh hién hanh tai
Viét Nam tir khau khao sat, thiét ké, thi cong va nghiém thu, khéng c6
théng tin nao cu thé vé hién tugng nay (5-8). Cac ban thao cap nhat
tiéu chuan khéng dugc chinh thic cdng bé c6 dé cap dén hién tugng
nay, tuy nhién con & théng tin chung chung, chua thé ap dung (9,10).

Céc doanh nghiép xay dung s dung cac phuong phap tu dé xuat
hodc hoc héi tir bén ngoai dé chéng tham ngugc trong tudng xay. Gidi
phép phd bién ma doanh nghiép st dung la tao I6p gidng bé téng cét
thép chéng thdm (11). Khi nuéc & bén dudi theo mao dan ngdm
ngugc lén tudng phia trén sé bi chan lai bai hé gidng nay dé dam bao
tudng tur gidang trd lén khdng bi tham (Hinh 3). Ngoai tac dung ngan
thdm ngugc, gidng tudng con tham gia vao viéc gia c6 hé tudng, giam
nit tudng va tang do ciing cho céng trinh nham giam hién tugng lun
léch. Vi tri giang tudng cling nhu chiéu day va cac yéu cau vé vat liéu
duoc xéac dinh theo kinh nghiém cua tting don vi thiét ké va thi cong
do khéng c6 huéng dan trong tiéu c'hué’n, quy dinh hién hanh (12).

% ¢
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Hinh 3. Giang bé tong c6t thép chdng tham nguoc do mao dan tolﬁg tudng xay (12)

Khi khéng ap dung bién phap chéng thdm ngugc trong tudng
ngay tu dau khi xay dung, viéc khac phuc rat tén kém va hiéu qua chua
cao. Cac gidi phap stia chlia hién tai chi yéu tap trung vao viéc che
khuét hién tugng nay nhu 6p tudng, son tudng, dan tudng. D& giai
quyét triét d€ han, mét sé gidi phap phuic tap hon dugc st dung nhu
duc tudng va bom céc loai vita, keo chuyén dung (13).

Trén thé gidi, cac gidi phap dugc sit dung dé ngan chan hién
tuong tham ngugc trong cac tudng xay mai bang gach da da dugc dé
cap trong nhiéu tiéu chudn va quy dinh (14-19). Ngoai ra, nghién ctiu
thuc nghiém nham danh gia va so sanh cac phuong phap &p dung
duoc thuc hién. Agyekum K va cac tac gia (20) da thuc hién rat nhiéu
thi nghiém trén hién truong dé kiém tra cac giai phap ngan nguia hién
tugng tham ngugc trong xay dung mai. Mudi bon buc tudng dugc xay
dung trong dé c6 2 buc tudng khong xur ly, con lai dugc dp dung céc
bién phap xt ly chéng tham ngugc khac nhau va dugc giam sat trong
vong bén nam. Cac bién phap x{ ly ap dung cho cac buc tudng bao
gobm st dung I6p ngan tham bang polyethylene (day 0.12, 0.13 va
0.15mm), I6p pha chéng thdm (A, B), va giang bé téng dac vdi chiéu
cao 300mm trén mat dat (Hinh 4, Hinh 5, Hinh 6).

Hinh 4. Biic tud_ng thir nghle ﬂng 16p ngan thdm bang plethylhé (20)
' = I e

iy s
i nghigm diing [6p pht chéing tham (20)
R N - A8

Hinh 6. Bic tutng thi nghiém duing giang bé tong chdng tham (20)

Cac buc tuong sau d6 dugc giam sat theo hai mua khi hau &
Ghana. K&t qua cho thdy hién tugng thdm ngugc c6 xay ra, dugc thé
hién qua su tang va giam lién tuc vé chiéu cao clia muc nudc trong
tudng trong cac muia mua va khé tuong tng. Két qua nghién ciu cling
chi ra rang trong giai doan bon nam, cac buc tudng dugc xtr ly bang
I6p pht chéng tham va giang bé tong déc hoat dong hiéu qua hon so
vdi cac buc tudng dugc xtr ly bang 16p ngan dm polyethylene. TU
nghién ctu cho thay, cac quy dinh xay dung, dac biét la tai Ghana va
cac khu vuc khi hau nhiét dai khac, can duoc stia déi dé bao gébm cac
bién phap ngan chan hién tugng thdm nguoc bang cach dp dung cac
phuong phép hiéu qua trong thiét ké hodc xay dung cong trinh.

Duia trén thuc trang tai Viét Nam, nghién ctu tién hanh phan tich
va danh gia cac quy dinh hién hanh trong nudc, dong thai so sanh vai
tiéu chudn quéc té€ nham dé xuat giai phap chéng thdm ngugc cho
tudng xay bang gach da dé dua vao cac quy dinh chinh thuc. Trudc
tién, cac phuang phap nghién ctiu dugc trinh bay cu thé. Tiép theo,
bai viét tap trung phan tich va danh gia hién trang tiéu chuan trong
nudc cling nhu viéc ap dung cac giai phap chéng tham nguoc do hién
tugng mao dan trong tudng gach da. Sau dé, cac tiéu chudn quéc té
lién quan dugc tham khdo nham déi chi€u va rat ra bai hoc kinh
nghiém. Tiép ndi la cac giai phap dé xuat véi muc tiéu dua vao tiéu
chudn va quy dinh tai Viét Nam, hudng dén ap dung rong rai va dong
bo. Cudi cung, nghién cuiu téng két cac két luan quan trong, duc két
nhimng déng gop chinh ctia bai viét.

2.PHUONG PHAP NGHIEN CUU
DE phan tich va danh gia giai phap chéng thdm ngugc do hién
tugng mao dan trong tudng xdy mdi bang gach da, nghién ciu ap
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dung phuong phép ti€p can da chiéu. Trudc tién, cac tai liéu va tiéu
chudn trong nudc lien quan dugc thu thap va phan tich. Cu thé,
nghién clu téng hop céc tiéu chudn, quy chun, va hudng dan ky
thuat vé chéng tham ngugc cho tudng xay do mao dan trong xay
dung tai Viét Nam dé xac dinh diém manh, han ché, va nhiing khoang
tréng trong hé théng hién hanh. Bong thdi, théng tin tir cac doanh
nghiép xay dung trong nudc cling dugc thu thap thong qua khao sét,
hodc cac tai liéu cong b dé hiéu ré thuc trang dp dung va céc phuong
phép tu dé xuat hién nay.

Song song vai do, nghién ctiu khao sat cac tiéu chudn va quy dinh
quoc té lién quan. Cac tai liéu dugc chon loc tir quéc gia c6 hé thong
quan ly xay dung tién tién. Nhiing tiéu chudn nay dugc phan tich ky
ludng @€ so sanh vdi tiéu chudn trong nudc, dic biét tap trung vao cac
quy trinh thiét k&, thi cong, va nghiém thu lién quan dén chéng tham
ngugc do hién tugng mao dan.

Cudi cuing, dua trén cac tiéu chudn quéc té phu hgp, nghién ciu
dé xudt cac gidi phap cai thién hodc bé sung cho hé théng tiéu chuan
va quy dinh tai Viét Nam. Cac giai phap nay dugc xay dung véi muc
tiéu dam bao hiéu qua ky thuat, t6i uu hoa kinh té, va dap tng kha
nang Ung dung trong diéu kién dia phuong. Phuong phap ti€p can
toan dién nay cung cap cd s& khoa hoc va thuc tién dé dua ra cac
khuyén nghi gia tri nham cai thién chat luong ch6ng tham ngugc do
mao dan trong xay dung tai Viét Nam.

3.KETQUA

3.1. Hién trang tiéu chuan, quy dinh tai Viét Nam

Hién tai & Viét Nam, cac tiéu chudn lién quan dén két cdu gach da
dugc téng hgp trong Bang 1.

Bang 1. Cac tiéu chuan Viét Nam hién hanh lién quan dén két cdu gach da

Tiéu chuan

Pham vi ap dung

TCVN 9378:2012 Khdo sat
danh gid tinh trang nha va
cdng trinh xay gach da (5)

Tiéu chudn nay dp dung cho cong viéc khao sat, danh gia tinh trang nha va cong trinh c6 két cdu khéi xay gach
d4, ké ca cac cong trinh ¢ xay bang vira véi, vita tam hgp, viia xi mang.

Riéng d6i véi cac cong trinh c6 khoi xay mai chap lién két bang keo thuc vat (thap Cham, thap Khmer) hoac
cong trinh xay bang viia dat thi phan khao sat c6 thé dp dung chi dan nay va phai tinh dén dac thu ca chung;
phan danh gia phai cé thi nghiém khéi xay.

Khong ap dung chi dan nay vai nhiing trudng hgp khaéi xay co gia cudng bang keo hay viia cudng do cao.

TCVN 5573:2011 Két cau gach
dé va gach da cét thép - Tiéu
chuén thiét ké (6)

Tiéu chudn nay ap dung dé thiét ké xay dung mdi, thiét ké xay dung slfa chifa va cai tao cc ngéi nha va cong
trinh lam bang két cau gach dé va gach da cét thép.

Khi thiét ké két cdu gach da va gach da c6t thép cho cac loai két cau dac biét hodc & nhimng nai c6 diéu kién st
dung dac biét, ngoai viéc thuc hién theo cac yéu cau cla tiéu chudn nay, can xét dén nhiing yéu ciu bé sung
phu hgp véi cac qui dinh khac.

TCVN 4085:2011 Két cau gach
da - Tiéu chuan thi cong va
nghiém thu (7)

Tiéu chudn nay dugc ap dung khi thi cong va nghiém thu cac két cau xay bang gach da va gach da cét thép lam
tir gach dat sét nung, gach gém, gach silicat, cac loai gach khong nung, da déo, da hoc va bé téng da hoc trong
xdy dung mdi, cdi tao nha va cong trinh.

TCVN 6355-4:2009 Gach xay -

Tiéu chuan nay quy dinh phuong phap xéac dinh dé hat nudc cho cac loai gach dat sét nung. Tiéu chuan nay

Phuong phap thir - Phan 4:
Xac dinh do hat nuéc (8)

khéng ap dung cho gach dat sét khong nung.

Méc du cac tiéu chuan hién hanh da cung cip co s& hudng dan vé
thiét ké, thi cdng, nghiém thu, bao tri va thir nghiém cac két cau gach
da, nhung khong dé cap cu thé dén hién tugng thdm nguoc trong
tuding xay do mao dan (5-8). Cac ban thao cap nhat mét s6 tiéu chudn
trén da dugc xay dung bai Vién Khoa hoc Cong nghé Xay dung tindm
2020-2021, tuy nhién chua dugc cong b6 chinh thiic (9,10).

Ban du thdo thdr nhat TCVN 4085:20xx dé cap dén “Thi cong két
cdu khoi xay - yéu cau ky thuat” nham thay thé cho TCVN 4085:2011
(9). Bugc xay dung trén cc s& tham khao tiéu chuan cla Lién bang Nga
SP 70.13330.2012, cap nhat bé sung 12/2017, ¢6 hiéu luc ap dung tu
6/2018. Trong tiéu chuan nay quy dinh viéc chéng tham phai tuan tha
dung tiéu chuan thiét k& két cau gach da va gach da c6t thép TCVN
5573:20XX, tly theo méi trudng st dung va tudi tho thiét ké clia két
cau. Viéc lya chon thanh phan viia xay cho cac diéu kién st dung ctia
nha va cong trinh dugc thuc hién theo chi dan tai TCVN 4459:1987
(21).

Ban du thdo thu hai TCVN 5573:20XX dé cap dén “Két cau gach da
va gach da c6t thép - tiéu chudn thiét k& nhdm thay thé TCVN
5573:2011 (10). N6 dugc xdy dung trén co s& tham khéo tiéu chuan
cla Lién bang Nga SP 15.13330.2020. Trong dy thdo nay, van dé
chéng dm cho tudng do mao dan dugc dé cap trong muc 10.1.4. Noi
dung: “Phéi chéng 8m cho tudng va cét bang I6p cach nudc. Lép cach
nuéc phai ndm trén bé mit mong va trén via hé dé€ ngan nudc mao
dan thdm vao tudng ti phia méng hoac via hé. Ldp cach nudc cling
phai dat dudi nén tang ham. Béi vai bau clia, tudng chan mai hoac
nhiing bd phan khéi xay nho ra phai chiu tac dong clia nudc mua thi
phai co 13p bdo vé bang viia xi mang hoac tén 1a. Cac bo phan nhé ra
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nay can c6 do déc thich hgp dé€ thoat nudc. Tudng 3 16p 6 Idp cach
nhiét & gitta khong dugc dung lam tudng ngoai tang ham. "Ré rang,
céc théng tin nay rat chung chung, khéng di vao chi tiét cu thé dé co
thé trién khai trén thuc t& dugc.

Hién nay, cac doanh nghiép xay dung thudng tu dé xuat giai phap
chéng tham nguoc dua trén kinh nghiém thuc tién hodc tham khao tai
liéu qudc t€, dién hinh la viéc st dung hé giang tudng bang bé tong
c6t thép. Do do, viéc nghién cuu va xay dung cac quy dinh cu thé vé
chéng tham ngugc trong tudng xay la can thiét. Diéu nay khéng chi
g6p phan nang cao chat lugng cong trinh ma con gia tang tudi tho va
dam bao hiéu qua kinh té&, xa hoi lau dai trong xay dung tai Viét Nam.

3.2.Tiéu chuan quéc té

Cé nhiéu quy dinh quéc t& dé xuat giai phap dé xtt ly van dé tham
ngugc trong tudng xdy mdi (14-19). Trong bai bdo nay, trudng hop
quy dinh tai Phap dugc chon dé phan tich dua trén su phat trién lau
doi ctia nganh Xay dung tai nudc nay. Van dé bao vé chéng lai hién
tugng thdm ngugc doé dm trong tudng xay gach da do mao dan da
dugc dé cap tir nam 1958 trong tai liéu NF DTU tUr nhu cau thuc té
quan sat dugc nhiing hdu qua clia hién tugng nay gay ra (22). Sau dé,
cac tai liéu nay dugc cap nhat lién tuc dé k& dén sy phat trién khéng
ngling clia nganh Xay dung. NF DTU la tiéu chuan ky thuat théng nhat
ctia Phap, bao gébm cac tai liéu dinh nghia quy tic va thuc hanh can
tuan thd trong linh vyc xdy dung. Ching dugc soan thao bdi cac
chuyén gia trong nganh va dugc phé duyét béi té chic tiéu chudn héa
clia Phap (AFNOR).

Bdo vé chéng thdm ngugc dd dm trong tudng xay mai dugc dé
cap trong tai liéu DTU 20-1 P1-1 Céng trinh xay dung - Két cdu bang
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vat liéu xay nhé - Vach - Tudng, muc 5.1.2. Cac loai tudng dugc ké dén
bao gém: tudng don, tudng hdn hop, tudng doi, tudng co IGp 16t,
tudng chiu luc, tudng lap day, tudng mat tién khong chiu luc véi hé
théng céch nhiét hodc khéng. Bong thai, tai liéu nay ap dung cho céc
loai tuding xay trong cong trinh xay dung khac nhau dugc xay bang vat
liéu xay nhoé nhu cac loai gach, da (19).

Nguyén tac co ban cla hé thong bao vé chéng thdm ngugc trong
tuong xay nhu sau. Khi cac tuong mong dugc xay bang vat liéu xay
nhd, cac tudng xay phia trén can dugc bao vé khai hién tugng nudc tir
dat dang lén. Mot 16p giang bang bé téng cét thép dugc bé tri tai muic
san thap clia tang trét hodc I6p bé tdng nén trén toan bo bé day clia
C4c tudng mong sé dam bao su bao vé nay ma khong can thém bién
phap bé sung. Lp giang nay can dugc dé 16 thién va cach téi thiéu 5
cm so vGi mat dat hoan thién bén ngoai (Hinh 7a). Chiéu cao t6i thiéu
clia giang la 15cm.
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Hinh 7. Bdo vé chdng thdm ngugc do am trong tuding xay (19)

Tuong tu, trong trudng hop logia hodc ban céng, I6p giang bang
bé tdng c6t thép can co chiéu cao t6i thiéu 15 cm (Hinh 7b). Déi véi
ban cong c6 bé mat thiét ké dé doc, khéng cé kha nang gilr nudce tai
chan tudng, can b6 tri mét budc giat téi thi€u 2 cm hodc mét I6p ngan
mao dan tai chan tudng d€ ngan nudc thdm ngugc vao tudng va bén
trong cong trinh (Hinh 7b).

Trong trudng hop khéng c6 cac quy dinh trén, can phai du phong
mat I6p ngadt mao dan dugc dat it nhat 15 cm trén muc cao nhat clia
mat dat hoan thién ngoai tr&i (Hinh 8 (a) va (b)).
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Hinh 8. TuGng xdy va cdu tao ngat mao dan (19)

LSp ngdt mao dan nay phai dugc trai trén toan bo chiéu rong clia
khéi xay va lién tuc trén toan bé chiéu dai ctia cong trinh. N6 dugc
thuc hién bang hai cach:

* M6t dai mang bitum c6 c6t gia cudng, hodc mang nhua hay
mang dan hoi, dugc dat khé trén mét I6p via xi mang, dugc quy dinh
trong tiéu chudn NF DTU 20.1 P1-2 (23), dugc trat min, v6i d6 day 2 cm
sau khi vita da dong két va kho, va duoc bao vé bsi mét I6p via xi
mang thu hai cuing dé day, dugc lam phang so bo. Tai cac diém két

thuc, cac doan clia dai nay dugc xép chéng 1én nhau véi d6 chéng toi
thiéu 20 cm. Viia xi méng duoc tao véi ty 1& pha tron 300 kg/m? dén
350 kg/m? cat khé loai 0/2 hodc 0/4. Phuong phap nay khéng phu hop
& cac khu vuc c6 dong dat do c6 nguy ca trugt gilia cac phan clia két
cau (24).

* Mot I6p vita xi mang chéng thdm nudc theo quy dinh tai muc
3.6.5 clia tiéu chudn NF DTU 20.1 P1-2 (23). L&p viia nay dugc tao ra véi
ty I& xi mang cao, tUr 500 kg/m’ dén 600 kg/m’ cat khé loai 0/2 hodc
0/4, c6 pha thém phu gia chéng thdm. Hodc c6 thé st dung vita chéng
thadm c6 tinh nang cao véi do bén nén M = 15 va do mao dan thap C <
0,5 kg/m2mn®. Chiéu day I6p vira khodng 2-3cm (24). Phuong phap
nay phu hgp & khu vuc cé déng dat hoac khdng.

& chan tudng, 16p trat c6 thé dugc lam lién tuc, vai diéu kién dap
(ing cac yéu ciu clia tiéu chudn NF DTU 26.1 (25). Theo tai liéu nay, I16p
trat phu hgp c6 dac diém trong Bang 2.

Bang 2. Tinh chét cta I&p trat han ché thdm do mao dan

Loai D mao dan Loai tudng dp dung
W1 C<0,4kg/m’min® Tudng ngan
W2 C<0,2kg/m’min® Tudng bao

Doi véi tudng moéng gidi han cac khéng gian cd ngudi & dudi tang
ham can dugc chéng tham, viéc st dung I6p ngat mao dan khong bat
budc. Khi tudng méng dugc lam bang bé tong c6t thép, phan tudng
xay phia trén dugc bao vé khoi hién tugng nudc dang ngugc tUr mdt
dat (24). Chan tudng xay cach mat ngoai hoan thién téi thiéu 15cm.

Viéc ap dung cac quy dinh nay mang lai nhiéu lgi ich quan trong,
bao gém bao vé két cau cong trinh khoi sy thdm nudc, ngan ngtia hu
hai do 4m udt, va kéo dai tudi tho cong trinh. Hé théng nay cling giup
phong ngtia nam méc, bao vé suic khoe cu dan, déng thai giam chi phi
bao tri va stfa chifa lau dai. Ngoai ra, viéc tuan tha cac tiéu chudn xay
dung hién hanh gitp dadm bao an toan két cau, tang cudng hiéu qua
cach nhiét va tiét kiém niang lugng. Ap dung quy dinh nay con gép
phan phat trién bén viing, gidm thiéu lang phi tai nguyén va bao vé
mdi trudng. Ngoai ra, viéc 4p dung cac quy dinh cling ddm bdo cho
c6ng trinh dugc bao hiém khi cé van dé.

4.DEXUAT

Khi hau Viét Nam chl yéu mang dac diém nhiét ddi gié mua, véi
luong mua |én va dé 8m cao, dac biét & cac khu vuc ven bién va déng
bang, tao ra diéu kién dé xay ra hién tugng thdm nudc vao tudng va
két cdu cong trinh. Nhiing yéu t6 nay khién cho viéc dp dung hé théng
bao vé chéng thdm ngugc trong tudng xay tai Viét Nam la rat can thiét
nham bao vé ngudi st dung va co s& vat chat lién quan.

Ap dung quy dinh nay tao ra co héi I16n dé thuc ddy nganh Xay
dung tai Viét Nam phat trién mot cach bai ban, cai thién chat lugng
cong trinh va nang cao dé an toan. Cac cong trinh xay dung sé c6 kha
nang chong tham tét hon, tir d6 tang cudng tinh bén viing va thu hut
su quan tam clia cac nha dau tu cling nhu khach hang cé yéu cau khat
khe. Viéc 4p dung cac tiéu chudn xay dung quéc té cling md ra co hoi
hop tac quéc té, chuyén giao cong nghé va ky thuat xay dung hién dai
tU cAc nuGc phat trién nhu Phap. Diéu nay sé gidp Viét Nam tién gan
hon dén céc tiéu chudn xay dung toan cau.

T dt liéu cac quy dinh clia Phap va tinh phl hop véi diéu kién vé
khi hau, kinh t&, ky thuat tai Viét Nam ciing nhu gidi phap phé bién
dang trién khai b&i cac doanh nghiép xay dung, phuang an sau duoc
dé xuét d€ bd sung vao hé théng quy dinh hién hanh. Mét 16p gidng
bang bé tdng cot thép dugc bé tri tai mdc san thap clia tang trét hodc
I6p bé téng nén trén toan bd bé day clia cac tudng mong sé dam bao
su bdo vé nay ma khoéng can thém bién phap bd sung. Lp gidng nay
can dugc dé 16 thién va cach t6i thiéu 5 cm so véi mat dat hoan thién
bén ngoai (Hinh 7a). Chiéu cao clia gidng nhé nhat la 15cm. Tuong tu,
trong trudng hop logia hodc ban cong, 16p gidng bang bé tong cét
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thép can 6 chiéu cao t6i thiu 15 cm (Hinh 7b). Giai phap nay khéng
nhiing bao vé chéng thdm ngugc trong tudng xay ma con mang lai
nhiéu lgi ich khéc. Cu thé c6 thé ké dén viéc tang cudng kha nang chiu
luc va én dinh cho cong trinh. N6 phan bé déu tai trong, ci thién kha
nang chdéng lai luc ngang tir gié, ddng dat va cac tac dong bén ngoai,
gidm nguy cd nut v& hodc sap dé clia cong trinh. Giang tudng ciing
gitp 6n dinh nén maéng, phong chéng lan léch, va cai thién su lién két
gilia cac tudng va két cau khac. N6 gitp gidam chi phi bao tri [au dai,
dam bao cong trinh ludn bén viing va an toan. DE trién khai, tac gia dé
xudt bé sung cac quy dinh nay vao trong « TCVN 5573:2011 Két cau
gach da va gach d4 c6t thép - Tiéu chuan thiét ké ».

Mac du hé thong bao vé chéng thadm ngugdc mang lai nhiéu lgi ich,
nhung viéc ap dung hé théng bao vé chéng tham nguoc tai Viét Nam
cling d6i mat vai mot s6 thach thic. Dau tién la khé khan trong viéc
thay déi théi quen xay dung, béi ngudi dan va cac nha thau cé thé
chua quen vdi cac quy trinh va yéu cau khat khe cia hé théng nay.
Diéu nay c6 thé tao ra su phan déi hodc tri hoan trong qua trinh trién
khai. Bén canh do, viéc ap dung quy dinh nay c6 thé gap kho khan tai
cac vung néng thén hodc khu vuc co diéu kién kinh té€ khé khan, do tai
chinh va ky thuat chua d manh dé dap tng yéu cau. Thém vao do, chi
phi dau tu ban dau cao hon so véi cac phuang phap xay dung théng
thuding. Du vy, cac nhugc diém nay la rat nhé so véi lgi ich ma viéc ap
dung giai phap chéng tham ngugc mang lai vé mat dai han.

Viéc dua cac gidi phap chéng thdm ngugc vao tiéu chudn xay dung
tai Viét Nam ¢6 tinh kha thi cao nhd vao nhiing lgi ich ma né mang lai
cling nhu sy dé dang &p dung vé mat ky thuat. Viéc dua gidi phap nay
vao tiéu chuan ciing can c6 su diéu chinh va déng thuan ti cac ca quan
chiic nang, ciing nhu thay déi nhan thiic va sy chap nhan tir cac nha
thau, chd dau tu va ngudi tiéu dung. Tom lai, du gap phai mét sé thach
thiic vé chi phi va ky thuat, nhung gidi phap chéng tham ngugc mang lai
nhiéu lgi ich 1au dai cho céng trinh xay dung tai Viét Nam.

5.KET LUAN

TU nhiing phan tich vé tinh trang thdm ngugc do mao dan trong
tudng xay mai bang gach da tai Viét Nam va so sanh vdi cac quy dinh
qudc té, c6 thé thay r6 su thi€u sét trong hé thdng tiéu chudn va quy
dinh tai Viét Nam vé van dé nay. Miac du cac tiéu chudn hién hanh tai
Viét Nam da dé cap dén nhiéu van dé lién quan dén két cdu gach d3,
nhung chua c6 hudng dan chi tiét va cu thé vé cach thiic chéng thdm
ngugc do mao dan trong tudng xdy. Ban du thdo tiéu chudn TCVN
5573:20XX nham thay thé tiéu chudn ci TCVN 5573:2011 c6 dé cap
dén hién tugng nay nhung rat chung chung, chua cu thé héa cach ap
dung. Trong khi d6, cac qudc gia c6 hé théng xay dung tién ti€én nhu
Phap da phat trién cac tiéu chudn ky thuat chi tiét dé gidi quyét van dé
nay tU rat 1au. Viéc thiéu cac quy dinh cu thé tai Viét Nam da dan dén
viéc cac doanh nghiép xay dung phai ap dung cac giai phap tu phat,
chui yéu dua trén kinh nghiém thuc t&€ hodc hoc héi tir cac phuong
phap quoc té.

DE cai thién tinh trang nay, bai bao da dé xuat dua cac bién phap
chéng tham ngugc trong tudng xay gach da bang hé théng giang bé
téng c6t thép vao hé théng tiéu chudn va quy dinh tai Viét Nam. Cu
thé, can b sung cac quy dinh nay vao trong «TCVN 5573:2011 Két cdu
gach da va gach da c6t thép - Tiéu chuan thiét ké». Cac giai phap nay
khong chi tap trung vao hiéu qua ky thudt ma con dadm bao tinh kinh
t& va khai thac cling nhu kha ndng (ing dung thuc tién tai dia phuang.
Viéc hoan thién cac quy dinh nay sé gép phan nang cao chat lugng
cong trinh xdy dung, gia tang tudi tho céng trinh, déng thdi gidm
thiéu cac rdi ro vé stic khde va an toan do hién tugng thdm ngugc gay
ra. Bén canh d6, viéc ap dung céc quy dinh nay con tao ca s& dé trién
khai cac géi bdo hiém cho cic hang muc trong c6ng trinh xay dung
mot cach bai ban va chuyén nghiép.
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ABSTRACT

Cost control and management is essential for all organizations,
focusing on the effective utilization and maximization of state budget
capital in construction investment. By managing and controlling
investment costs efficiently, organizations can save on expenses,
prevent losses and waste of state budget capital, and contribute to
socio-economic development. Consequently, it is essential to analyze
and evaluate the factors influencing investment cost management, and
to propose solutions aimed at enhancing investment cost management
within the Project Management Board of Tan Hong district, Dong Thap
province. The study has identified (3 factors that influence the
management of construction progress, categorizing them into 7
distinct groups of influencing factors. The factors will be incorporated
into the Cronbach's Alpha reliability test using SPSS software to
analyze the data, ascertain the Cronbach's Alpha coefficient for the
observed variables, and the author will conduct exploratory factor
analysis (EFA). Based on the analysis of the influencing factors
mentioned above, the author suggests several targeted solutions
tailored to the local context aimed at improving and enhancing the
management of investment costs for construction projects in Tan Hong
district, Dong Thap province. These include: a set of solutions focused
on the capabilities of design consultants, a set of solutions addressing
the competencies of the Project Management Board, a set of solutions
concerning state management policies and regulations in Tan Hong
district, and a set of solutions related to the responsibilities of the
investor in Tan Hong district. A collection of solutions pertaining to
project implementation experience, a collection of solutions
addressing unforeseen conditions, and a collection of solutions
concerning the construction contractor.
Keywords: Management; investment; cost
contractor; SPSS.

management;

1. INTRODUCTION

From 2021 to 2023, the District People's Committee allocated a
total of 892.047 billion VND for construction projects. This included
285.455 billion VND for civil construction works, which represented
32% of the capital plan; 481.71 billion VND for traffic works,
accounting for 54% of the capital plan; 89.2 billion VND for irrigation
works, making up 10% of the capital plan; and 35.68 billion VND for
technical infrastructure works, which constituted 4% of the capital
plan [1]
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Figure 2. (Construction investment
capital allocation chart for the period
2021-2023 (billion VND) [1]

The annual disbursement rate at the District Project
Management Board and Investment Development Board during the
period of 2021-2023 has consistently remained high (over 95%).
However, the rate of additional capital has also risen over the years
due to the increase in the total initial investment in certain projects,
leading to challenges in capital mobilization...

Several factors contribute to the aforementioned situation,
including the limited management capacity of the involved parties and
the prolonged processing time, which lacks urgency. The market land
price exceeds the regulated price, leading to disagreements among
people regarding the compensation price. The labor standards applied
do not accurately reflect the actual situation. Inadequate choice of
consulting and construction contractors; Restricted design contractor
capacity, discrepancies in estimates versus actual conditions; erroneous
assessment of true payment volume: There is a discrepancy in labor and
material pricing; contractors are not being forthright in assessing
payment volume...

Challenges impacting cost management necessitate tailored
solutions that align with local characteristics; only then can they be
implemented locally on a scientific foundation.

A team of authors carried out a survey addressing the challenges of
waste and loss in the management of contemporary construction
investment costs. The study indicated that waste and loss occurred due
to inadequate implementation of planning during the investment
policy determination stage, compensation for site clearance, and

Figure 1. Project division ratio in Tan
Hong district in the period 2021-2023
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design issues. Waste and loss in the establishment and management of
total investment estimates, particularly in the settlement of investment
capital. The system of standards and norms remains incomplete and
has numerous shortcomings. Oversight and evaluation system of the
investor's operations; Constraints in management capabilities,
expertise limitations [2].

The team of authors has examined the elements influencing the
challenges and barriers in managing investment costs. The study
indicates that the sequence of factors impacting the level of
influence is as follows: (1) Legal documents; (2) Capacity of
participants; (3) Price fluctuations; (4) Technological equipment; (5)
Management capacity of the investor [3]

A team of authors has explored the elements influencing
construction costs throughout the bidding process. The research
findings indicate that the factors affecting construction costs have
been categorized into significant groups that notably influence
costs during the bidding phase. These include contractor strategies,
project technical characteristics, and market-based factors [4].

The author highlighted the key factors contributing to the rising
costs associated with the construction of traffic works in Vietnam in his
study. The factors encompass: Limitations in the survey and design
process; Inadequate supervision and consulting capacity; Delays in
project execution; Challenges posed by other technical infrastructure
projects; Inappropriate contractor selection; These factors must be
thoughtfully evaluated to successfully oversee project costs and
advancement. The study identified that the primary factors assessing
the success of a construction project are progress, cost, and quality. The
study examined 216 projects in Ho Chi Minh City and identified six key
factors influencing project cost fluctuations: the contractor's capability,
project planning proficiency, issues related to fraud and loss, economic
conditions, management policies, and natural factors [5-6].

The research indicated that the valuation of investment capital
settlement for completed works is crucial in assessing the
effectiveness of investment project execution, particularly for
projects utilizing funds from the State Budget. This study examines
the factors that influence the value of investment capital settlement
in construction projects [7].

A study carried out by the Ministry of Construction examined
the primary factors contributing to delays and cost escalations in
the construction process of various projects. The research
pinpointed four primary factors contributing to delays and rising
costs: Poor project management and oversight; Insufficient
financial resources from both investors and contractors; Disparities
in financial strength between investors and contractors; Lack of
materials and design mistakes [8].

The authors conducted a survey on 42 primary factors
contributing to cost overruns in Pakistan's construction industry.
Ten primary factors contribute to construction cost overruns,
including changes in raw material prices, elevated machinery and
equipment costs, extended periods from design to bidding, and
inaccurate estimates, among others.

A study conducted in China identified various factors
influencing the execution of a high-rise project. Thirteen criteria
were identified based on these factors to assess the completion
level of a construction project, categorized into four groups: Cost,
progress, quality, and correlation between groups. The author
identified several solutions to enhance project efficiency based on
the research results [9].

The authors examined the factors influencing construction
duration and budget excesses in high-rise projects within
Indonesia. Numerous elements influence the duration and budget
excesses of construction projects in Indonesia. The primary factors
contributing to cost increases and subsequent overruns are
escalating material prices, significant inaccuracies in material
estimates, and the complexity of projects. Delays primarily stem
from design modifications, poor labor management, and
insufficient planning details. The study, while conducted in
Indonesia, reveals issues in construction management that are
prevalent in developing countries [10].

The studies have examined and elucidated the factors that
significantly influence the variation of construction project costs;
the efficiency of construction investment cost management is
evident in various aspects and throughout the project execution
process. Some studies may concentrate on a particular aspect of
cost management, neglecting the broader context and
emphasizing theory alone. The analysis of cost management
methods has revealed limited insights and lacks a comprehensive
examination of the influencing factors. Some topics in Vietnam have
a broad research scope, resulting in concepts and data that remain
general. The content tends to be heavily theoretical and lacks
concrete survey data.

Consequently, it is evident that construction projects possess
unique characteristics, making the management of construction
project costs a field that encompasses various complexities and
distinct traits of the industry.

This study identifies influencing factors and proposes several
solutions to enhance Investment Cost Management at the Project
Management Board and Land Fund Development of Tan Hong
District, Dong Thap Province, tailored to each group of factors.

Tiranae asd Fasning

I

Figure 3. Diagram of construction investment management system in Tan Hong District.

2. MATERIALS AND METHODS

2.1. Geographical location and natural conditions of Tan
Hong district

Tan Hong is a border district of Dong Thap province, created
from the former Hong Ngu district under Decision No. 41-HDBT
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issued by the Council of Ministers (now the Government) on June 1,
1989. It encompasses a total natural area of 31,126.59 hectares,
representing 9.23% of the entire province's natural area. The district
comprises 08 communes and 01 town, with Sa Rai town serving as
the administrative center.
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2.2, Factors affecting investment cost management at the
Project Management Board and Investment Development
Board of Tan Hong district

Labor standards do not reflect actual conditions: the
establishment and application of these standards often fall short of
reality. For instance, in the new construction project of Kindergarten
No. 15, the labor unit price for tiling workers, classified as level 4/7,
group 2, is set at 258,000 VND per day. However, the actual
minimum unit price for tiling workers exceeds 320,000 VND per day.

Variations in the workforce: In Tan Hong district, the economy is
primarily agricultural, with a strong focus on rice production. As a
result, labor becomes quite scarce during harvest seasons, as the
wages for rice production consistently surpass those offered in
construction work. To retain workers for the project, it is essential to
incur significant expenses; this explains the rise in investment costs
for the Secondary School No. 61 project.

The market land price exceeds the regulated price, leading to
disagreements among people regarding the compensation price.
Site clearance procedures are numerous and intricate, leading to
extended implementation times. For instance, in the case of Primary
School No. 12, Ms. N.T.X's household possesses rice production land
within the school campus planning, totaling nearly 200m2.
However, the suggested compensation value stands at only 67,000
VND/m?, which is significantly below the market price of 250,000
VND/m?2,

« Restricted management ability, extended work processing
duration, lacking decisiveness: Capability to recommend and
choose competent consulting and construction contractors for the
investment decision-making tier. The Investor's hesitation in
decision-making frequently results in project delays, extended
construction timelines, and heightened investment costs in
construction.

« The contract lacks rigidity and does not contain detailed
regulations: The contract serves as a crucial legal document that
outlines the agreement between the parties, establishing the terms
and conditions that define the responsibilities of both the
contractor and the investor, particularly regarding contract
performance and payment obligations. Currently, contracts with
construction contractors tend to be incomplete and vague; the
provisions are general, and the reward and punishment
mechanisms lack clarity, resulting in extended contract
performance times and unsatisfactory construction quality. The
design survey consultancy contract for the project of Secondary
School No. 16 was executed within 30 days; however, it did not
outline a timeline for the completion of the design adjustment
documents following examination and appraisal. As a result, the
process of finalizing the adjustment documents was delayed, which
impacted the progress of subsequent steps and contributed to a
slowdown in construction implementation.

- Inadequate choice of consulting and construction contractors:
the choice of design, supervision, and construction consulting

contractors is crucial for the project's success. If it is not appropriate,
it may lead to errors, diminish quality, slow down construction
progress, and raise implementation costs, ultimately impacting the
overall investment of the project. At the project of Primary School
No. 14 [11], Tan Ho Co Kindergarten Project..., there were errors in
the calculations for the volume of the roofing area, floor screed,
concrete yard, wall plastering, wall painting, and flooring...

- Capability of design and oversight contractors

Issues in the survey process for design, restricted capacity of
consulting and supervision: Consulting and supervision
inaccurately assessed the actual payment volume for the project of
Primary School No. 12 [11], leading to an erroneous calculation of
SXLD volume, as well as issues related to the dismantling of steel
formwork and wooden props for cast-in-place concrete. Walls,
square and rectangular columns, beams, braces, height not
exceeding 16m; Constructing brick walls; Applying plaster to the
exterior walls; Sand pumping for filling...

Contractors frequently seek opportunities to create work
beyond the contract in order to enhance their profits. This could
involve suggesting modifications to the scope of work,
incorporating additional items, or addressing unexpected
circumstances. Dishonesty in assessing payment volume can
impact cost management in construction projects.

Inflation in labor and material costs, along with shortages of
materials: The price of construction materials frequently
experiences significant fluctuations throughout the year. Materials
like iron, sand, stone, and asphalt frequently evolve and are
influenced by market conditions. In July 2023, the price of sand in
Tan Hong district rose from 160,000 VND/m3 to over 200,000
VND/m? for filling sand, while construction sand saw an increase of
40,000 VND/m3. Several projects had to pause construction
temporarily because of a sand shortage, significantly impacting
both construction progress and project investment costs.

2.3. Factors affecting investment cost management at Tan
Hong District Project Management and Development Board

NEE
management

Project
Management
Capacity

Design and

supervision

contractor
capacity

Figure 4. Group of factors affecting investment costs

Table 1. Factors affecting investment cost management at the Project Management Board and Investment Development Board of Tan

Hong district

No | Symbol Influencing factors

Reason for choosing

| Group of factors related to State Management

1 YT1 Labor standards are not close to reality

If the labor rate is too high or too low compared to reality, it can distort
the estimate and cause difficulties in cost management.

Fluctuations in material, labor, and machine
prices

When there is a high fluctuation, there is a possibility of a budget
deficit, causing delays in progress for projects that are not lump-sum
contracts or fixed unit prices.
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Market land prices are higher than regulated | Due to the difference in land prices, it is very difficult to carry out site
3 YT3 prices, and people do not agree on | clearance, slow progress or will put great pressure on the State budget
compensation prices if applying market land prices
Land c'Iearance prf)cedurgs are numerpus fmd The implementation time is prolonged, leading to many other risks that
4 YT4 complicated, causing the implementation time
can affect cost management
to be prolonged
I Group of factors related to Investor Capacity,
Project Management
5 YT5 Limited management capacity, long work | Thisis the main cause of loss and arising investment costs that need to
processing time, not decisive be overcome.
6 YT6 Contracts are not tight, no clear and specific | If the contract is not tight, the contractor will not be serious in
regulations construction, easily incurring unnecessary costs
7 Y17 Coordination of work implementation with | If the coordination is not good, there will be no optimal method in cost
units is not good management, causing loss and reducing investment efficiency
8 T8 Choosing consultants and construction | Because the design and construction plan has a great influence on the
contractors is not good management of investment costs and maintenance of the project
9 YT9 Acceptance is still respectful Bei.n.g consider.ate can easjly lead to many errors - reducing investment
efficiency and increasing investment costs
" Group ' f)f factors related ' to design and
supervision contractor capacity
o . - The estimate being too high or too low compared to reality will affect
10 | YT10 lelted design contractor c.apaaty, Inaccurate the investment cost, have to adjust up/down or even lack of capital,
estimates compared to reality . -
slow progress and reduce investment efficiency
The correct application of unit price and estimate standards is very
11 (YT Applying wrong unit prices and estimates important to ensure efficiency and savings in construction cost
management
12 YT12 Errors in the survey process for design Beca.use if'.chere is an error at th.is ste.age, the des.ign may be inaccurate,
leading to increased costs and risks in construction.
13 1 YT13 Errors in the design process, poor design | If design adjustments can affect progress, increase risks in construction
options, leading to design adjustments quality leading to increased investment and maintenance costs later
If TVGS capacity is insufficient, control of construction progress,
14 i YT14 Limited supervision consulting capacity material quality and compliance with plans may be reduced. This may
lead to increased costs due to repairs or changes later.
15 YT15 consulting supervision determines actual i If actual payment volume is not determined accurately, this may lead
payment volume incorrectly to increased construction costs
" Group of factors related to the construction
contractor
The occurrence of work outside the contract greatly affects the cost
management and progress of the project because it requires adjusting
. the volume in the contract and entails many other procedures that
16 i YT16 Alwa.ys looking for ways to generate work need to be changed accordingly. If the contractor provides inaccurate
outside the contract . )
information about the volume of work performed, the payment
calculation will be incorrect. This can lead to incorrect costs and affect
the project investment cost.
The occurrence of work outside the contract greatly affects the cost
management and progress of the project because it requires adjusting
the volume in the contract and entails many other procedures that
17 {1 YT17 Dishonesty in determining payment volume need to be changed accordingly. If the contractor provides inaccurate
information about the volume of work performed, the payment
calculation will be incorrect. This can lead to incorrect costs and affect
the project investment cost.
\Y Other factors
18 | YT18 Labor and material price inflation Because if the price (?f materials and labor increases, the project will not
have enough financial resources to complete
19 | YT19 Scarcity of materials Becausg of scarcity, it will bg difficult to fin.d and the pric.e will be high,
so consider choosing materials for the project when designing
20 | YT20 Incidents during construction When anincident occurs, the.repair and maintenance ofth«? project will
cost a lot of money. This can increase the cost of construction
21 Y1 Due to natural conditions such as storms and | Repairing incidents caused by storms and floods will also greatly affect
floods cost management
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In SPSS and quantitative research, measuring large factors
presents significant challenges and complexities. One cannot
depend only on simple scales; it is essential to employ more detailed
scales to fully understand the complexities of large factors.
Consequently, it is essential to examine the Cronbach's Alpha scale,
conduct Exploratory Factor Analysis (EFA), and analyze the Factor
Score Matrix.

3. RESULTS AND DISCUSSION.

The author distributed 170 questionnaires to investors,
consulting units, and contractors engaged directly in the
construction sector, specifically pertaining to construction projects
in Tan Hong district, Dong Thap province. The survey results clearly
indicate that they are representative of construction projects in Tan
Hong district, Dong Thap province.

The survey was conducted over a period of 30 days at units
engaged in construction activities within Tan Hong district.

A total of 170 questionnaires were issued.

A total of 155 questionnaires were collected.

The total count of valid questionnaires is 150.

Office staff
4.70%
Management staff

Technical staff 44.00%

51.30%

| T

Figure 5. Classification of job positions of survey participants

construction <3 years
STyears R 35 years
42.7%} e
Investor
| 26.7% |
Design . e
- ‘ 5<7 years
Figure 6. Classification of project | Figure 7. Classification of respondents' work
participant roles experience

Thus, there are a total of 150 suitable votes. The author used
SPSS software to analyze the results:
3.1. Cronbach's Alpha analysis

Correct

Cronba
ed )
Item- ch's
Symbol | Influencing factors Total Alpha if
Correlat Item
. Deleted
ion

Group 1: Group of factors related to State Management
Cronbach’s Alpha = 0.685

Labor standards are not close to

YT1 . 0.408 0.656
reality

vT2 FIuctuatlo.ns |n.mater|al, labor, 0.407 0.656
and machine prices
Market land prices are higher

YT3 than regulated prices, and 0523 0.582

people do not agree on
compensation prices

Land clearance procedures are
numerous and complicated,
causing the implementation
time to be prolonged

YT4 0.541 0.570

Group 2: Group of factors related to Investor Capacity, Project
Management Cronbach’s Alpha = 0.709

Limited management capacity,

YT5 long work processing time, not | 0.399 0.686
decisive

YT6 Contracts? are not tight, no clear 0.606 0.597
and specific regulations
Coordination of work

YT7 implementation with units is | 0.586 0.604
not good
Choosing  consultants and

YT8 construction contractors is not | 0.420 0.682
good

YT9 Acceptance is still respectful 0.342 0.709

Group 3: Group of factors related to design and supervision
contractor capacity Cronbach’s Alpha = 0.651

Limited design contractor
YT10 capacity, inaccurate estimates
compared to reality

0.393 0.610

Applying wrong unit prices and

YT11 )
estimates

0.320 0.633

Errors in the survey process for

YTz design

0.454 0.580

Errors in the design process,
YT13 poor design options, leading to | 0.411
design adjustments

0.598

Limited supervision consulting

YT14 .
capacity

0.291 0.638

consulting
YT15 determines actual
volume incorrectly

supervision

payment | 0.435 0.588

Group 4: Group of factors related to the construction contractor
Cronbach’s Alpha = 0.602

Always looking for ways to

YT16 generate work outside the | 0.604 0.442
contract

Y117 Dishonesty in determining 0.952 0.442
payment volume

Group 5: Other factors Cronbach’s Alpha = 0.650

YT18 !_abor and material price 0.254 0.703
inflation

YT19 Scarcity of materials 0316 0.663

YT20 Incidents during construction 0.615 0.451

Y121 Due to natural conditions such 0.593 0.472

as storms and floods

The Cronbach's Alpha test results for 21 observed variables across 5
groups of factors are as follows: (1) Factors related to state
management, (2) Factors related to investor capacity and project
management, (3) Factors related to design and supervision contractor
capacity, (4) Factors related to construction contractors, and (5) Other
factor groups. The results indicate that all factors exhibit high
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Cronbach's Alpha coefficients of 0.602, 0.650, 0.651, 0.685, and 0.709,
respectively, for the 5 factor groups. The total item correlation
coefficient and Cronbach's Alpha for all observed variables ranged from
0.254 to 0.952 and 0.442 to 0.709, respectively. Consequently, two
variables were eliminated due to a total item correlation coefficient of
less than 0.3, specifically YT14 (0.291) and YT18 (0.254). This indicates
that when assessing Cronbach's Alpha for the group of factors related
to QLNN with four observed variables from YT1 to YT4, the Cronbach's
Alpha coefficient for the factor reached a value of 0.685, which is greater
than 0.6, signifying that the scale is entirely appropriate for factor
analysis. The corrected item-total correlation coefficient of the observed
variables was greater than 0.3

The next step involves the Cronbach's Alpha test for factors
associated with the Capacity of the Investor and Project
Management (YT5 to YT9). The result of the Cronbach's Alpha
coefficient for this factor is 0.709, which exceeds the threshold of
0.6, indicating that the scale meets the required standard. At this
stage, no observed variables are removed, as the observed variables
suggested in the model exhibit total correlation coefficients
exceeding 0.3. The Cronbach's Alpha test for the group of factors
associated with the Capacity of the design and supervision
contractor, which includes 06 observed variables from YT10to YT15,
yields a Cronbach's Alpha coefficient of 0.651, exceeding the
threshold of 0.6. This indicates that the scale is well-suited for factor
analysis. Factor YT14, labeled “Limited supervision consulting
capacity,” was removed due to its total correlation coefficient of
0.291, which is below the threshold of 0.3. This aligns perfectly with
the situation in Tan Hong district, where the supervision
department is consistently recognized for its competence, ethics,
and professionalism. The leaders prioritize this department,
facilitating training and the enhancement of professional
knowledge, thus ensuring that the results of the EFA exploratory
analysis are a true reflection of the circumstances.

The Cronbach’s Alpha test for the group of factors associated
with the construction contractor, utilizing two observed variables
from YT16 to YT17, yielded a Cronbach’s Alpha coefficient of 0.602,
which exceeds the threshold of 0.6. This indicates that the scale is
entirely appropriate for factor analysis. The total correlation
coefficient of the observed variables exceeds 0.3.

The test results for the group of factors "related to other factors,"
which includes four observed variables from YT18 to YT21, show
that the Cronbach's Alpha coefficient achieved a value of 0.650,
exceeding the threshold of 0.6. This indicates that the scale meets
the required standards. Factor YT18 "Labor and material price
slippage" was removed due to its total variable correlation
coefficient being 0.254, which is less than 0.3. In recent years, in Tan
Hong district, there has been no significant slippage in labor and
material prices that would greatly impact the investment costs of
construction projects. Therefore, the survey results accurately
reflect the reality, and the removal of factor YT18 is entirely justified.

As a result of the Cronbach's Alpha test results for the observed
variables, two variables (YT14 "Limited consulting and supervision
capacity" and YT18 "Labor and material price slippage") have been
removed from the model. A total of 19 observed variables were
included in the exploratory factor analysis model.

3.2. Exploratory factor analysis EFA

Following the assessment of Cronbach's Alpha for 19 variables
across 5 factor groups and the removal of unsuitable variables, we
proceeded with exploratory factor analysis (EFA).

Exploratory factor analysis (EFA) is a quantitative method
employed to condense a collection of interrelated measurement
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variables into a smaller set of variables known as factors. The
objective of EFA is to preserve the majority of the content
information from the original set of variables within these factors.

This study employs Principal Components Analysis (PCA) with
Varimax rotation, featuring Kaiser-Meyer-Olkin values within the
range of 0.5 < KMO < 1 [27] and a significance coefficient of 0.000,
indicating statistical significance. Furthermore, a Multivariate Data
Analysis score of 0.5 indicates a good quality observed variable, with
a minimum threshold set at 0.3. The outcomes of the initial
exploratory factor analysis (EFA) for the research model will be
presented in the subsequent three tables:

Table 1: KMO coefficient

KMO coefficient 0.669
Approximate chi-square value 860.975

Bartlett test  |df 210
Sig. 0.000

The KMO value for the Measure of Sampling Adequacy is 0.669.

The factor analysis results indicate that the KMO index is 0.669,
which exceeds the threshold of 0.5, demonstrating that the data
utilized for factor analysis is entirely appropriate.

The result of Bartlett's test is 860.975, with a significance level of
Sig. = 0.000, which is less than 0.05. Therefore, we reject the
hypothesis HO: the observed variables are not correlated with each
other in the population. Therefore, the hypothesis that the
correlation matrix among the variables is an identity matrix is
rejected, indicating that the variables are interrelated and meet the
criteria for factor analysis.

Conduct factor analysis using Principal Components Analysis
with Varimax rotation.

The findings indicate that the 19 initially observed variables
have been categorized into 7 distinct groups.

The total value of extracted variance is 65.178%, which exceeds
50%, indicating that these 7 factors account for 65.178% of the
variation in the data.

The Eigenvalues of the factors are all elevated (>1), with the 7th
factor exhibiting the lowest Eigenvalue of 1.036, which is still
greater than 1.

The findings from the initial EFA analysis indicate that all factor
loading coefficients exceed 0.5, which guarantees both
convergence and discrimination in the analysis. Furthermore, EFA
takes into account the connections among variables across various
factor groups to identify observed variables that are associated with
multiple factors.

Simultaneously, EFA analysis aids in assessing and reorganizing
observed variables in a manner that is more logical than the initially
suggested format. The analysis results indicate that the observed
variables YT13, YT19, YT11, and YT12 are categorized under factor
group 1: Design consulting contractor capacity. This classification is
fitting, as YT13 pertains to errors in the design process and poor
design options that necessitate adjustments, YT19 relates to
material scarcity, YT11 involves the application of incorrect unit
prices and norms, and YT12 addresses errors in the design survey
process. The factors mentioned are closely tied to the capabilities
and expertise of the design consulting unit. Any errors at this stage
can trigger a chain of risks down the line, significantly impacting
both investment cost management and the overall quality of the
project. Therefore, the initial factor group consists of a total of four
observed variables, which are: YT11, YT12, YT13, and YT19. This
initial set of factors was established to elucidate matters concerning
design solutions for construction projects in Tan Hong District. This
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initial set of factors pertains to the consulting unit's approach and
choice of design options, which are suboptimal, not aligned with
real conditions, and require multiple adjustments post-construction
implementation. Furthermore, the use of inaccurate unit prices or
standards, along with the choice of certain rare materials for design,
which leads to challenges in construction execution, are also
significant factors that should be highlighted in this category. The
initial factor is referred to as "Design consulting contractor capacity”
and is represented as X1. The emergence of three observed
variables, YT5, YT6, and YT7, leads to the formation of a second
group of factors that reflect the impact of elements associated with
the capacity of the Project Management Board in the construction
project located in Tan Hong District. The drafting of contracts often
involves ambiguous terms and broad regulations, coupled with
indecisive handling of tasks and insufficient coordination
responsibility among units, which significantly impacts the
effectiveness of construction project management. Consequently,
the author designated this collection of factors as "Capacity of
Project Management Board," represented by the symbol X2.

The third group of factors consists of four observed variables
YT1, YT2, YT3, YT4, referred to as "State management policies and
regulations," and is designated as X3. The observed variables in this
group of factors pertain to challenges associated with complex site
clearance procedures, which require a significant amount of time to
execute, and there is a lack of consensus among individuals
regarding site clearance due to the compensation price being lower
than the market price. Furthermore, it pertains to the issue of labor
standards set by the State that do not align with reality, as well as
the variations in the prices of materials, labor, and machinery, which
will influence the management of construction investment costs in
Tan Hong district. This set of factors consists of two observed
variables, namely YT8 and YT9. The fourth group of factors pertains
to the responsibility aspect of the Investor. The experience in
assessing capacity and choosing contractors for consulting and
construction is lacking. Particularly during the phase of project
acceptance, several acceptance officers maintain a respectful

Table 3: identify the shortcomings in investment cost management

approach, overlooking errors deemed minor. This aspect also
influences the research topic. The fourth group of factors is
designated as "Investor's Responsibility," represented by the
symbol X4. The fifth group of factors consists of two observed
variables, YT10 and YT15, which pertain to the experience of
consulting subjects in calculating and determining the actual
construction volume. This collection of factors indicates that the
experience of design officers remains constrained, resulting in
estimates that do not align with reality. Concurrently, supervisors
with minimal experience fail to identify discrepancies promptly,
which in turn leads to inaccuracies in determining the payment
volume relative to actual conditions. The cost of project
implementation is influenced by this, and it also plays a role in the
research issue at hand. The fifth factor group is referred to as
“Project implementation experience” and is designated as X5.

The sixth factor group is formed with the two observed
variables, YT20 and YT21. This factor group is established to
illustrate the impact of objective factors on investment costs,
including natural weather conditions like storms and floods, as well
as incidents that may arise during the construction process. The
impact of these factors is significant, even though they can be
difficult to anticipate. This factor group is referred to as “Unforeseen
conditions,” represented by X6.

The seventh factor group is composed of two observed
variables, YT16 and YT17. This group pertains to the Construction
Contractor factor. The contractor lowers the bid price, and if
successful, seeks opportunities to create work beyond the contract.
They may also be dishonest in assessing the payment volume,
which impacts construction progress and leads to increased
investment costs. The collection of elements referred to as "Factors
related to the construction contractor" is designated by the symbol
X7.

The analysis results presented above accurately depict the
situation in Tan Hong district, necessitating the division of factor
groups into seven distinct categories to thoroughly identify the
shortcomings in investment cost management within the district.

Factor Group

Observation variable ]

2 3 4 5 6 7

YT13. Errors in the design process, poor design options, leading
to design adjustments

0.784

YT19. Scarcity of materials

0.714

YT11. Applying wrong unit prices and estimates

0.633

YT12. Errors in the survey process for design

0.624

YT6. Contracts are not tight, no clear and specific regulations

0.744

YT7. Coordination of work implementation with units is not
good

0.724

YT5. Limited management capacity, long work processing time,
not decisive

0.599

YT4. Land
complicated,
prolonged

clearance procedures are numerous and
causing the implementation time to be

0.773

YT3. Market land prices are higher than regulated prices, and
people do not agree on compensation prices

0.742

YT1. Labor standards are not close to reality

0.643

YT2. Fluctuations in material, labor, and machine prices

0.626

YT9. Acceptance is still respectful

0.740

YT8. Choosing consultants and construction contractors is not
good

0.624

YT15. consulting supervision determines actual payment

0.642
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volume incorrectly

YT10. Limited design contractor capacity, inaccurate estimates
compared to reality

0.540

YT21. Due to natural conditions such as storms and floods

0.679

YT20. Incidents during construction

0.613

YT17. Dishonesty in determining payment volume

0.817

YT16. Always looking for ways to generate work outside the
contract

0.776

3.3. Analysis of the Factor Score Matrix

Following the execution of EFA, 19 observed variables were
identified, categorized into 07 groups of factors that influence
investment cost management in Tan Hong district. Subsequently,

Table 4. Outcomes of factor score matrix analysis

evaluate the degree of impact that the observed variables have on
each category of factors within the research model by examining
the factor score matrix.

Factor Group
Observation variable
1 E 3 | 4 s E E
Group 1: Group of factors related to State Management
YT13. Errors in the design process, poor design options, leading 0374
to design adjustments '
YT19. Scarcity of materials 0.345
YT2. Fluctuations in material, labor, and machine prices 0.330

Group 2: Group of factors related to Investor Capacity, Project Management

not decisive

YT6. Contracts are not tight, no clear and specific regulations 0.397
YT7. Coordination of work implementation with units is not good 0.362
YT5. Limited management capacity, long work processing time, 0.272

Group 3: Group of factors related to design and supervision contractor capacity

YT4. Land clearance procedures are numerous and complicated,

causing the implementation time to be prolonged 0382
YT3. Market land prices are higher than regulated prices, and 0.327
people do not agree on compensation prices

YT1. Labor standards are not close to reality 0.301
YT2. Fluctuations in material, labor, and machine prices 0.279

Group 4: Group of factors related to the construction contractor

YT9. Acceptance is still respectful

0.406

YT8. Choosing consultants and construction contractors is not
good

0.334

Group 5: “Project implementation experience”

YT10. Limited design contractor capacity, inaccurate estimates
compared to reality

0.357

YT15. consulting supervision determines actual payment volume
incorrectly

0.332

Group 6: “Unforeseen conditions”

YT21. Due to natural conditions such as storms and floods

0.361

YT20. Incidents during construction

0.316

Group 7: “Factors related to the construction contractor”

YT17. Dishonesty in determining payment volume

0.556

YT16. Always looking for ways to generate work outside the

contract

0.469
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The coefficient of the initial factor group X1 is denoted by
the factor “Design consultant contractor capacity” with the
subsequent expression: X1 equals 0.374 times YT13 plus 0.345
times YT19 plus 0.330 times YT12. The expression indicates that
among the factors considered, the observed variable “YT13”
exerts the most significant influence. This indicates that
mistakes happen throughout the design process, resulting in the
selection of subpar design options, which necessitates
numerous adjustments and significantly impacts the project's
progress, cost, and quality. The coefficient of the second factor
group X2, which includes 3 observed variables, is structured as
follows: X2 =0.397*YT6 + 0.362*YT7 + 0.272*YT5. This coefficient
represents the factor group “Project Management Board
department capacity” in the research model discussed in the
topic. The findings from expression X2 indicate that the
observed variable “YT6” contributes the most significant
coefficient (0.397) to the model. This also clarifies that the
contract content lacks strictness; without specific and clear
regulations, it becomes quite challenging to address situations
where the contractor may act dishonestly in fulfilling the
contract. This can lead to investment losses, delays in
construction progress, and significantly impact project
management and construction quality. The coefficient for the
factor “State management policies and regulations,”
represented as X3, is expressed as follows: X3 = 0.279*YT2 +
0.301*YT1 + 0.327*YT3 + 0.382*YT4. Thus, we can determine that
the variable “YT4" exerts the greatest influence on the factor
“State management policies and regulations” within the
research model. If the site clearance procedures are numerous
and complex, the time required for implementation will be
extended, resulting in various risks that significantly impact the
management of progress and investment costs.

The coefficient of the fourth factor, referred to as "Investor's
responsibility” and denoted by X4, is expressed as follows: X4
equals 0.406 times YT9 plus 0.334 times YT8. The data indicates
that the observed variable "YT9" exerts the greatest influence
(0.406) among the factors in group X4. It is evident that if the
Investor continues to find the acceptance process manageable,
overlooking errors may lead to a decline in project quality,
higher maintenance and repair expenses post-warranty, and
diminished investment efficiency.

The coefficient for the factor "Project implementation
experience" is expressed as: X5 = 0.332*YT15 + 0.357*YT10. This
demonstrates that the observed variable “YT10 Limited design
contractor capacity, inaccurate estimates compared to reality”
exerts the most significant influence among the two observed
variables of the 5th factor - “Project implementation
experience”. The experience of project implementers is crucial in
calculating and determining investment costs. Design work
significantly influences the quality of the project, is closely tied
to investment efficiency, and rigorously manages the
investment costs of each project.

The multiplier of the 6th factor is represented as X6
“Unforeseen conditions” with the expression: X6 = 0.361*YT21
+ 0.316*YT20. The observed variable “YT21 Due to natural
conditions such as storms and floods” demonstrates the most
significant influence among the two observed variables of the
sixth factor. The observed variable YT21 indicates that
unexpected storms or floods, when not addressed promptly,
can result in significant damage to the project. This situation
also has a considerable impact on project management,

ultimately leading to increased investment costs. While the
likelihood of this happening is minimal, should it occur, it will
significantly affect the project's execution, leading to delays
and increased costs. The coefficient of the last factor is X7,
represented as follows: X7 = 0.556*YT17 + 0.469*YT16. This
demonstrates that the observed variable “YT17” The variable
“Dishonesty in determining payment volume” exerts the most
significant influence among the two observed variables of the
seventh factor, “Factors related to the construction
contractor.” The contractor lacks integrity in the construction
process, calculating the payment volume for fixed-price
contracts based on actual volume. The contractor consistently
attempts to inflate volume, being untruthful in confirming
volume, which leads to an increase in project costs. The survey
results and expressions X1, X2, X3, X4, X5, X6, and X7 indicate
that all observed variables positively influence each factor in
the model. Consequently, when influencing a specific
observed variable in the model, it impacts the management of
investment costs. Thus, we can depend on the degree of this
impact to effectively manage and suggest measures for
enhancing investment cost management.

3.4. Suggested strategies for enhancing the oversight of
construction investment expenses at the Project
Management and Land Fund Development Board of Tan
Hong District

a. Group of related solutions: Design consulting contractor
capacity

- It is essential to meticulously track and oversee the process
from the bidding phase through to the implementation and
completion of the designs, in order to identify and mitigate
errors that could impact investment efficiency in the future. -
Prior to choosing a contractor, the investor must assess the
capabilities of the design consulting units. This involves
reviewing the contractor's documents, experience, and
capability to execute the project in Tan Hong district.

- Design consulting contractors are required to submit
comprehensive and thorough documentation. The investor
must evaluate the documents to confirm that the contractor
possesses adequate capacity and comprehends the project
requirements clearly.

- Examine comparable projects that the contractor has
executed previously. This assesses their capacity to execute the
design moving forward, ensuring it aligns with appropriateness
and is advantageous to the budget.

To choose a capable design consulting contractor, it is
essential to prepare comprehensive bidding documents that
include precise criteria and scoring methods. Additionally, it is
important to promote the opportunity widely to encourage
numerous contractors to take part. Following the invitation for
bids, it is essential to form an evaluation council comprised of
knowledgeable experts to assess the submissions in a
transparent and equitable way. Once contractors have been
evaluated and selected, it is essential for investors to manage
the contract meticulously, ensuring that the terms are specific
and clear to uphold the rights and responsibilities of both
parties. During the contract implementation process, it is
essential for investors to closely monitor the progress and
quality of work, as well as to conduct an evaluation after the
design is completed.

b. Solution group related to the capacity of the Project
Management Board
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This set of solutions pertains to the capabilities and
obligations of the Project Management Board. To address this
set of solutions, the Project Management Board must implement
the following measures:

- Developing a roadmap is essential, and it is important to
motivate construction organizations to promptly access the BIM
model for managing construction investment projects in Tan
Hong district. Facilitate training and enhance skills in utilizing
the BIM model for managing construction investment projects
among professional staff. Simultaneously, foster collaboration
with research units and implement management technology on
the BIM platform for construction activities and operational
management. Enhance employee skills with effective training
programs to cultivate a professional staff. The Project
Management Board should establish a long-term training policy
that includes orientation and the necessary expertise for the
role.

- Make certain that the project management department
possesses a comprehensive plan, explicitly outlines the scope of
work, and establishes specific objectives for the project. Ensure
that each individual is matched with the appropriate role that
aligns with their capabilities. The tasks assigned should be well-
suited to the skills of each team member. Foster an open work
atmosphere that promotes the sharing of information and
encourages collaboration between departments to successfully
reach the project's objectives.

¢. Group of solutions related to State management policies and
regulations in Tan Hong district

A collection of strategies to enhance State management
policies and regulations Land clearance procedures are
extensive and intricate, leading to extended implementation
timelines. Market land prices exceed regulated prices, resulting
in disagreements over compensation amounts. Labor standards
do not align with actual conditions, and there are fluctuations in
the costs of materials, labor, and machinery.

To address the issue of slow construction site clearance
caused by land compensation prices being lower than market
prices, the following solutions may be implemented:

Land management and planning: create a working group
focused on anti-encroachment, involving the participation of
the People's Committees from Communes, Towns, as well as
relevant agencies and departments. This ensures strict
management of land funds in line with approved land use plans,
preventing encroachment and illegal construction. It accurately
assesses the current status, origin, and duration of land use to
develop compensation and support plans that comply with
regulations prior to the approval of investment policies.

- Prioritize the allocation of capital sources prior to making
investment decisions: It is essential to ensure that capital
sources are properly distributed before establishing an
investment strategy. The source of funds for compensating and
supporting individuals whose land is recovered must be
thoughtfully evaluated to prevent complicating the situation
and eroding public trust.

- Carefully oversee land surveying for site clearance: Select a
working group that possesses the necessary capacity and
experience to guarantee that the surveying complies with
regulations. Prevent the incorrect application of processes and
procedures that can result in mistakes when site clearance needs
to be modified and re-modified, which in turn can disrupt and
extend the duration of site clearance for projects.
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- Ensure the proper sequence and procedures are followed:
When planning and executing site clearance, it is essential to
adhere to the correct sequence and procedures, taking into
account the specifics of each project. Adaptively navigate
through the steps in the sequence while ensuring adherence to
regulations, rather than rigidly following the sequence to
expedite the site clearance process. Promptly recognize and
motivate localities, units, organizations, and individuals who
effectively contribute to the site clearance efforts.

- Given that Tan Hong district possesses unique regional
characteristics and diversity, along with its proximity to the
border, it is essential to work closely with the local authorities
involved in land recovery. This collaboration aims to enhance
understanding of responsibilities, obligations, and rights in the
execution of the State's land recovery policy for the successful
implementation of the project. Designate suitable personnel to
engage with, assess, and understand the aspirations of the
community to formulate policies that safeguard the interests of
the populace while benefiting the State budget. Furthermore, it
is crucial to ensure that a clean site is available for construction
upon the approval of the Investment Policy.

Concerning the matter of labor norms that do not align with
reality, it is essential to reassess the regulations, standards,
norms, and unit prices to ensure their appropriateness. If the
established norms remain insufficient and illogical, it is
important to engage in providing feedback to the relevant
ministries, central agencies, and localities for the purpose of
studying, adjusting, and amending any unsuitable elements.
Additionally, it is necessary to supplement any areas requiring
guidance to create authoritative documents or to submit them
to competent authorities for promulgation, thereby providing
localities with a solid foundation for implementation.

To mitigate the effects of fluctuations in material, labor, and
machine prices on investment cost management, it is essential
for the investor to utilize a contract form that aligns with the
actual circumstances. This should include clear and distinct
terms regarding unit prices within the contract to prevent
unexpected project investment costs from arising.

d. Solution group related to the Responsibility of the Investor in
Tan Hong district

The Investor must take decisive action from the investment
preparation phase, ensuring the selection of skilled and
knowledgeable personnel to oversee adherence to legal
regulations regarding the quality standards of the implementing
units.

The contractor's construction capacity is assessed and
authorized based on the following criteria: The contractor's
construction equipment, demonstrated experience through
similar past projects, as well as human and financial resources,
are crucial factors to consider when selecting the bid.

To enhance the efficiency of managing investment costs,
both the Investor and the bidding consultant should
concentrate on financial resources, equipment, machinery,
technology, human resources, and the responsibilities and
scope of work of the main contractor and subcontractors. The
investor and the bidding consultant must conduct thorough
research to establish the bidding criteria, financial limitations,
and the capabilities of both personnel and equipment within the
bidding units, ensuring the selection of a construction unit with
adequate potential.

e. Solution groups related to Project implementation experience
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The investor should enhance the quality of the contractor's
capacity profile review and choose consulting units that possess
adequate capacity, a strong reputation, and relevant experience.
The contract must explicitly outline the consulting unit's
responsibilities and also clearly define the terms for addressing
errors and any potential compensation for damages. Like other
contractor selection methods, selecting a construction
contractor with strong capacity requires the preparation of
comprehensive bidding documents that include specific and
clear criteria along with scoring methods. Additionally, it is
important to widely publicize the opportunity to attract a
diverse range of contractors to participate. Following the
invitation of bids, it is essential to form an evaluation council
comprised of knowledgeable experts to conduct the assessment
in a transparent and equitable way. Once contractors have been
evaluated and selected, it is essential for investors to manage
the contract meticulously, ensuring that the terms are specific
and clear to uphold the rights and responsibilities of both
parties. During the contract implementation process, investors
must closely monitor the progress and quality of work, as well as
conduct an evaluation after the project is completed.

f. Solution groups related to the factor Unforeseen conditions

The solution for this set of factors must emphasize human
elements, including the assurance of safety in the workplace, the
anticipation of potential risks, the organization of suitable
contingency funds, and adherence to safety protocols
throughout the construction process.

g. A collection of solutions pertaining to factors Elements
associated with the construction contractor

In this set of solutions, it is essential for the staff directly
engaged in supervision and operation to maintain impartiality
and seriousness to prevent errors that could escalate investment
costs. To avoid being influenced by these factors, we must put
the following solutions into action:

Parties involved in inspection and supervision should
collaborate closely. Supervisors are required to conduct regular
inspections of the construction process and maintain
documentation from these inspections for future reference and
comparison. The investor's supervisor actively engages in
assessing the volume in the event of an increase and implements
contract modifications as needed.

Selecting a qualified and experienced supervision consultant
enables the investor to maintain closer oversight throughout the
construction process, preventing unexpected increases in
volume, ensuring quality, adhering to project timelines, and
optimizing investment cost efficiency.

To execute the proposed solutions, the units must operate in
sync and maintain close coordination among all relevant parties.
Additionally, the District People's Committee should provide
strong guidance to subordinate units, emphasizing the need to
concentrate on implementing specific measures, refining
administrative  procedures, and leveraging advanced
technology to enhance the investment cost management
process.

4. CONCLUSION

The research focused on enhancing investment cost
management at the Project Management Board and Land Fund
Development of Tan Hong District, Dong Thap Province. By
surveying and analyzing the existing cost management
practices, the author identified 19 factors along with their

respective levels of influence on investment cost management
within the Project Management Board and Land Fund
Development of Tan Hong District. Simultaneously, the author
suggested solutions for each category of factors to enhance
investment cost management specifically at the Project
Management Board and Land Fund Development of Tan Hong
District, as well as for investors in Tan Hong District more
broadly.
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ABSTRACT

Street spaces in Vietnam are primarily planned for
residential land use functions. However, with the
advancement of society, people increasingly tend to convert
part or all of this function to serve various commercial and
business purposes, leading to diversification in land use
along the streets. This transformation has significantly
impacted activities within urban spaces. This study develops
a method to identify typical land use patterns along streets
by applying Frequent ltemset Mining techniques. The results
identified 10 different land use patterns along the streets of
Da Nang. These land use combinations provide an important
foundation for studies related to urban planning and
management, while also supporting investment and business
development. Moreover, the research proposes a reliable
method that plays a crucial role in helping researchers
identify typical land use patterns, contributing to further
research as well as various practical applications.

Keywords: Street Space; landuse; landuse Pattern; data Mining;
frequent itemsets

TGM TAT

Khang gian duamg phl Viet Nam chi yéu duge quy hoach cho céc chirc
nang sir dung dat &. Tuy nhién, cing vai sur phét trién cia xa hai, ngudi
dan ngay cang ca xu hwang chuyén ddi mat phan hodc toan ba chirc
nang nay nham phuc vu cho céc myc dich throng mai va kinh doanh da
dang, dan dén sy da dang haa trong viéc st dung dét doc theo cac
tuyén dutmng. Sur bign ddi nay dd va dang tac ding manh mé dén céac
hoat ding dién ra trong khiing gian da thi. Nghign ciu nay phat trién
mat phueng phap nhan dién céc kigu mAu sir dung dét dc trung tai cac
tuygn duing thang qua viéc tng dung ky thuat khai pha tap muc thurng
xuyen (Frequent [temset Mining). Két qua da xéc dinh dugc 10 kifu méu
stt dung dét khac nhau doc theo céc tuygn phd tai Da Néng. Nhing td
hop st dung dét ndy tao ra nén tang quan trong cho céc nghién ciwu lign
quan dén quy hoach va quén Iy da thi, ddng thiri h tro qué trinh dau tw
va phét trién kinh doanh. Nghién ciru dé xuét mat phuong phap tin cay,
ddng vai tro thigt yéu trong viéc gitp cac nha nghién ciu nhan dién
nhing ki€u mAu st dung dat tieu biéu, phuc vu cho cac nghién ciu va
img dung thuc tién trong céc finh v khéc nhau.

Tir khda: Khang gian dung phd; str dung dét; kigu mau sir dung
dét; khai pha dir ligu; tap phd bign.

1. INTRODUCTION

1.1. Background

In Vietnam, not only do streets function as a traffic space, but
they are also a public space which is an important place in a city or
even considered an open space for the private activities of
residents. A place was considered successful if it met multiple user
demands and led to the occurrence of many activities [1], [2], [3],
[4]. The majority of street space in Vietnam is planned for
residential landuse functions. With social characteristics, residents
tend to convert all or part of landuse functions for different
commercial and business purposes. This diversifies landuse
functions along the street. This landuse function pattern has a
considerable impact on activities on street space. Indeed, the
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informal change in landuse patterns adversely impacted on the
sustainable development of urban communities, which was
reflected in the decrease in types and density of activities in street
space [5].

The relationship between human activities and perception of
physical and non-physical settings in street space derived from the
land use structure [6], [7], [8]. The research of Do (2021) examined
the impact of the physical environment in Vietnam's street space
and found the saturation point at which users no longer feel
satisfied and an increase in human activities stop when streets are
upgraded [5]. This implies that physical settings only have an
impact on users to some extent, but not entirely proportional to
the level of environment improvement. However, such studies
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neglected to examine how landuse patterns affect types and
density of human activities in street space.

When researching landuse on streets, the studies of Koohsari
(2015), Handy (2005), and Handy (2002) mainly focused on
understanding which landuse patterns impact directly on the
connectivity of streets, thereby affecting people’s physical
activities. Such studies offered a perspective of urban environment
planning and have not yet explored the direct impacts of landuse
patterns on the types of activities and people’s attention to streets
[9], [10], [11]. Meanwhile, the research of Rui (2014) and Ozbil
(2019) explored the relationship between landuse, street centrality
and pedestrian flows. Nevertheless, such research only considered
general factors on streets that affect a specific type of activity.
There is still no research that specifically examines the relationship
between landuse characteristics and human activities on streets
[12], [13]. Some other studies attempted to develop a pedestrian
flow prediction model based on urban amenities and landuse data.
But such studies have not yet looked further into activity
distribution and types of activities in street space [8], [14].

Following the above research, Liu Yaolin (2020) studied urban
landuse influences on pedestrian flows, but this research
investigated four formally planned landuses at a larger scale,
including industrial, commercial, residential and educational lands
[15]. There is still no research that examines mixed landuse
patterns on streets at a human scale.

The research of Zhang, lJinbao (2021) examined the
relationship between mixed urban landuses at the scale of a street
block and people’s movement. The research finding indicated that
the level of mixed landuse reduces people’s travel distance and
energy consumption, thereby making cities become more
compact [16]. This implies that the diversity of mixed urban land
uses meets different user demands. Moreover, the research of Lee
(2021) showed that different types of urban amenities/ urban
settings fulfill the demands of pedestrians for corresponding
landuse types[8]. This research laid a theoretical foundation that
landuse patterns impact on the diversity and distribution of
activities in street space. Indeed, land-use pattern is an important
component of walkability and walkability indices can guide
planning and policy for more sustainable and liveble cities [17].

In the research, street mixed landuse is mentioned as a type of
informal and formal mixed landuse. In landuse planning in
Vietnam’s urban centers, residential and mixed lands account for
the majority of the total land, followed by parkland and sports
land. But in the process of actual use, landowners informally
convert their lands, especially sections along the streets, to
another purpose by themselves to serve their own commercial
purpose. Therefore, this research focuses on investigating landuse
patterns along streets, including business landuse for shophouses
in Vietnam.
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Figure 1. Danang city location and street candidates

1.2. Research Status

The current studies on identifying landuse structure are widely
conducted at the micro and macro scale. At the macro scale, the
studies often focus on identifying and analyzing formal landuse
structure through the analysis of satellite images and cellphone
networks [18], [19], [20]. Meanwhile, at the micro scale, the studies
on landuse characteristics focus on identifying landuse trade-offs,
conflicts, or landuse efficiency instead of landuse patterns [21],
[22], [23], [24].

A few studies like Zhao (2020) focus on identifying land use
characteristics. Based on the data of travel behaviors or travel
demand, a new hybrid model that combines time series feature
extraction and deep neural network is proposed to identify
regional land use characteristics and quantify land use intensity
using ridership data of bicycle sharing[25].

Mavoa (2018) proposes the appropriate measure of land-use
mix and identify an appropriate land-use data source based on
three different Australian land-use datasets e.g. “bench mark” from
Victorian Valuer General Office (VGO) data, and “custom” and
“meshblock” data from the Australian Bureau of Statistics (ABS).
This research cannot be used for the current conditions of
developing countries such as Vietnam owing to limited data
sources and uncontrolled landuse conversion for commercial and
business activities. Therefore, it is essential to conduct another
study based on existing conditions to identify landuse patterns
and characteristics.

Today, some research that has been conducted in Vienam to
identify existing landuse characteristics only records landuse types
separately instead of considering landuse types as a whole [5][7].

This research identifies landuse structures through Frequent
Iltemset Mining. This is an important basis to understand their
impact on activities and urban amenities arrangements, thereby
building a lively street space.

2. MATERIALS AND METHODS

2.1.Research area

Based on a sampling strategy in previous studies, a semi-
structured questionnaire was developed to sort out the street
candidates within six districts of Danang city. A total of 598 feedback
forms were collected from residents aged 18-87. The responses found
that 114 streets had positive feedback whereas 89 streets have
negative reviews. Moreover, by filtering samples through street
definition and extreme value analysis, 33 streets were selected and
classified into two groups, including developed and undeveloped
streets based on the information from the local government (Figure
N[5], 6], [7]. Two kinds of streets including undeveloped and
developed streets were randomly adopted for this research.

(a) Le Duan Street

.

5 B

Figure 2. Typical pictures of street space with various land use type: (a) Le Duan St;
(b) Ong Ich Khiem St.
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2.2.Landuse investigation

To identify types of informal mixed landuse along streets, visual
encounter surveys and detailed planning map analysis were used to
collect formal landuse data from the local government. Visual
encounter survey was used to document the individuals to gain both
quantitative and qualitative data[26]. Observers walked along the
street on the prescribed time and performed a visual observation.

O 5t

Figure 3. Street segment division and survey path. Le Duan Street and Ong Ich Khiem
Street were classified respectively by: B & D sections (middle street segment)— unit front
houses in both sides; and A & C sections - intersection spaces.

Observation processes were conducted as follows: (1) For OIK
St, observation was conducted on May 4th (Friday) and May 5th
(Saturday) using VES method that requires observers to walk along
the street to collect all data regarding the landuse situation of
street environment (Figure 3). Landuse planning in this area

is mainly for residence; however, landowners informally
converted the sections of their land adjacent to streets for different
commercial purposes. Therefore, the research boundaries that
were used to investigate landuse situation are blocks in direct
contact with streets (Figure 4). Furthermore, a review of the area’s
current landuse drawings were conducted to double check the
formal landuse situation of the local government.

2.3. Landuse Pattern Identification Algorithm

2.3.1. Assumptions

In this paper, we assume that the width of each element
(house, building, or private space) is the same, so the distance
between two elements is equal. We also ignored small alleys
between elements in a road, so we could view the two adjacent
houses (over an alleys) as side-by-side houses. And thus, the road is
considered as a continuous sequence of elements without
disruption. The goal here is to automatically find the frequent
itemsets (i.e.common groups of nearby land use types) which
spend lots of time to manually count the frequencies.

Section D3

(.LECLi)g'
Right side.  10-4-8-15-15-15-15-15-15-15-15-15-5-15-15-15-15-11-12-10-15-
15-19-15-15-15-11
Lettsice: 14-15-15-11-19-15-15-1513-12-15-15-15-11-15-20-4- 18- 18-15-15
151515 15-15-15-13-15- 18- 15
Figure 4. Landuse characteristics coding and mapping: An illustration of Section D3
of Le Duan street.
2.3.2. Observations
(1) A short segment of a road is not a strictly ordered sequence
(e.g., it is highly similar between a segment of A: café-restaurant-
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leasing office and a segment of B: café-leasing office-restaurant).
Or in other words, for a segment of a road, it is naturally being a
unordered sequence (e.g., A-B-C is equivalent to A-C-B, B-A-C, B-C-
A, C-B-A, C-A-B);

(2) It also is not much different if there is an inserted element
within a combination (e.g., A-B-C and A-X-B-C are still similar
sequences);

(3) However, we could not consider a similar combo if the
membered elements are “too far” from each other (e.g., A-B-C
cannot be similar to A-E1-E2-E3-...-E9-B-D1-D2-...-D7-C)

2.3.3.ldea

From what was mentioned, we could view a road(s) as a long
sequence(s) which could be divided to N bags of unordered
elements. Each bag is the presentation of a segment of a road
which has locality characteristics. Our original goal to find common
(highly frequent) patterns that could be reframed to the problem
of Frequent Itemset mining on N bags of unordered elements
(broken from a full-length road)[27]. However, our road data also
has the same elements in a segment such as café-café-café-hotel.
So we have to adopt the problem of High-Utility Itemset mining
where quantities are taken into account [28].

Note that we have to define what is considered “too far” or, in
other words, what is still considered “close” of a neighboring
cluster. Also, how to break the road into N bags of elements is also
defined carefully because we cannot simply break the sequence
down to multiple segments since this would cause loss of
combinations in between two adjacent segments.

2.3.4. Algorithm

Input: Road (a sequence) has length L;

Output: all combinations (set of elements) the so-called
“patterns” have a high frequent occurrence through the road.

a.Step 1:

f(Road) where f is a sliding window operator with M being the
frame length and M/2 is the stride. M is the parameter and
determined by a certain percentage of L. We don't use padding
and we keep the last frame even if it is a shorter frame (< M-length
bag). The output of this step is S1 = [ceiling(2L/M)-1] bags
(segments).

b.Step 2:

Collect all overlapping combinations caused by sliding window
operators in Step 1 so we can avoid counting duplicated frequent
combinations (such as O1, 02). The output of this step is S2 = [|S1|-
1] combinations.

c. Step 3:

In this step, function g() turn the segments to the format of
item & quantity (e.g., A-B-B-C > A (1), B (2), C(1)).

S3=g(S1)

52q=9(52)

d.Step 4:

Put S3 as input to the FHM algorithm [28] to do high-utility
itemset mining with the parameter unit profit is set 1 equally to all
elements and support threshold is T. The output of this step is S4.

e.Step 5:

Recalculate the frequency of item sets by reducing the
frequency of the item sets which are subsets of S2q in Step 3 by 1
count (since overlapping segments are duplicated); remove it out
of S4 if it falls below the threshold T. The output of this step is S5.

f. Step 6:

Consider picking from S5 such combinations having 3 or more
elements since length-2 bags are too common and not interesting
when each frame (or M) is long.
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To better explain the method developed for frequent itemsets
based on FHM algorithm, figure 5 is provided.
Last frame

o 0 {Length =3)

o, o, o0 o

[=15
M=4
Stride=N0/2=2

= Numbet of frames = ceiling (15/2) -1

= Number of overlapped - number of frames -1

Figure 5. Pattern identification algorithm schematic

3.RESULTS

3.1.Land use Characteristics

The algorithm-driven pattern analysis revealed that the
primary land use characteristics for both streets were captured
through 10 distinct patterns (five for OIK Street and five for LD
Street), as outlined in Table 2.

Table 1. Land use Patterns of Ong Ich Khiem and Le Duan Street

Land use Type OIK Street LD Street

Pattern #2
Pattern #3
Patternt 4
Pattern# 5
Pattern#1
Pattern#2
Pattern#3
Patiern#4
Patiern#b

’

>

Food and Drinking

Grocery

Clothing/ Footwear products

Garments, Textile material and Accessories
Personal Protective Equipment Supply
Electronic and Audio Devices and Services
Laundry

Pet Store

Children toys & Instruments

Stationery/ Office Supplies

Health Care/ Clinic

Fitness Center/Yoga/Game

Feng Shui/ Religious Products
Chain Office Building

Fresh Flower/Fruit

Jewelry stores

Service Repair Store

Curtains, Canopy Supply

Printing and Photocopy Services
Religious Buildings & Sacred Place
Education/ Educational Service
Electrical, Plumbing and Lighting Supply
Furniture, Home Appliances
Residence

Open green space

>
>

>< X X X X X X

> >< > >

Auto and Motorcycle Parts Supply X X

Small Private Office X X
Market/ Supermarket X
Beauty Care/ Spa X

Coffee and Juice Beverage X X

Vacant Lot X X
Parking X X

>

Museum/ Communal House X

> > > > > > > > > > > > > ><|Pattern #1
>

As can be seen in Table 1, in Le Duan street, five noticeable land
use patterns included; (1) Pattern #1’ with 11 land use functions that
serve daily activities including Clothing/Footwear products;
Garments, textile material and accessories; Electronic and Audio
devices and services; Children’s Toys & Instruments; Health
Care/Clinic; Service Repair Store; Printing and Photocopy services;
Furniture, Home appliances; Small private offices;
Market/Supermarket; Beauty Care/Spa; (2) Pattern #2' with seven
land use functions included Food and Drink; Groceries; Fresh
Flowers/Fruit;  Electrical, Plumbing and Lighting Supplies;
Residences; and Coffee and Juice Beverages; (3) Pattern #3’ with two
land use functions included Religious Buildings & Sacred Places;
Vacant Lots; (4) Pattern #4' with three land use functions including
Education/ Educational Service; Open green space; Parking; (5)
finally, Pattern #5' is a component with five land use functions
including Personal Protective Equipment Supply; Stationery/ Office
Supplies; Fitness Center/Yoga/Game; Chain Office Building; Auto and
Motorcycle Parts Supply; Museum/ Communal House.

Meanwhile, in Ong Ich Khiem Street (Table 1), five noticeable
land use patterns included (1) Pattern# 1 with land use functions
such as Food and Drink; Groceries; Clothing/Footwear products;
Garments, Textile Material and Accessories; Personal Protective
Equipment Supplies; Electronic and Audio Devices and Services;
Laundry Services; Pet Stores; Children’s Toys & Instruments;
Stationery/Office  Supplies;  Health  Care/Clinics;  Fitness
Center/Yoga/Gaming; Feng Shui/Religious Products; Chain Office
Building. (2) Pattern #2 with land use functions such as Fresh
Flowers/Fruit; Jewelry Stores; Service Repair Store; Curtains,
Canopy Supply; Printing and Photocopy Services; Religious
Buildings & Sacred Places; Education/Educational Service. (3)
Pattern #3 with four land use functions including Electrical,
Plumbing and Lighting Supplies; Furniture, Home Appliances;
Residences; Open green spaces. (4) Pattern #4 includes Auto and
Motorcycle Parts Supplies, and Small Private Offices. And (5)
Pattern# 5 had Market/Supermarkets; Coffee and Juice Beverages;
Vacant Lots; Parking.

3.2. Verification of Land use pattern

In order to verify land use distribution characteristics on
different sections of streets, the characteristics of land use on
street segments were collected and denoted by “1” and “0” for
their presence and absence respectively. The characteristics of
street environments were processed by Multi Corresponding
Analysis (MCA) and Cluster Analysis (CA) using Xlstat Software
(Excel data analysis add-on) to reveal the land use features along
the streets.

The analysis findings indicate that cumulative contribution rate
is approximately 64 % for both streets. The main landuse
characteristics of the two streets are explained through ten axes
(five for each) shown in Table 2 and Table 3.

Based on the statistical analysis, the number of axes on LD
Street and OIK Street is 23 and 25, respectively. This indicates that
18 and 20 of the remaining axes account for only 36% of the land
use groups along the streets. This highlights the minimal
contribution of the remaining land use groups to the overall land
use characteristics of the streets. In some cases, certain axes
correspond to only one type of land use. Consequently, we
recorded a 64% contribution from F1 to F5 across each street axis.

These findings suggest that this tool has the potential to
replace traditional land use pattern recognition methods through
statistical analysis, providing a more efficient and accurate means
of understanding urban land use distribution.
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Table 2. Score of categories of physical environment in OIK streets.

Type of Landuse OIK Street
F1 F2 F3 F4 F5

Food and Drinking 0.230 0.02  0.175 0.048 0.110
Coffee and Juice Beverage 0.099 0.024 0220 0.023 0.236
Fresh flower/Fruit 0.106 0336 0323 0.057 0.005
Grocery 0.490 0.086  0.023 0.016 0.130
Market/ Supermarket 0.022 0.001 0.012 0.014 0.034
Clothing/ Footwear products 0.335 0.026  0.199 0.014 0.000
Jewelry stores 0.159 0.256 0.142  0.194  0.033
Garments, Textile material and 0.438 0.001 0.002 0.077
Accessories, 0.000

Personal Protective Equipment Supply = 0.257 0.065 0174 0.230 0.083
Auto and Motorcycle Parts Supply 0.016 0.081 0324 0393 0.017

Electrical, Plumbing and Lighting 0.102 0.084  0.197 0.003

Supply 0.192
Electronic and Audio Devices and 0.462 0.006  0.052 0.017

Services 0.009
Laundry 0.380 0.379  0.010 0.000 0.082
Service Repair Store 0.058 0.402  0.025 0.099 0.034
Sliding & Rolling Door Store 0.003 0.209  0.223 0.033 0.259
Curtains, Canopy Supply 0.274 0.351 0.003 0.233  0.022
Furniture, Home Appliances 0.205 0.003 0300 0.012 0.119
Pet Store 0.380 0.379  0.010 0.000 0.082
Children toys & Instruments 0.491 0.252  0.010 0.005 0.026
Printing and Photocopy Services 0.047 0375  0.000 0.012 0111
Stationery/ Office Supplies 0.280 0242  0.018 0.008 0.069
Beauty Care/ Spa 0.727 0.001  0.049 0.014 0.003
Health Care/ Clinic 0.650 0.137  0.001 0.000 0.000
Fitness Center/Yoga/Game 0.517 0.045 0112 0.084 0.019

Museum/ Communal House
Religious Buildings & Sacred Place 0.041 0.131 0.028 0.127 0.053

Feng Shu/ Religious Products 0.346 0.000  0.101 0.148  0.095
Chain Office Building 0.154 0.036  0.000 0.077 0.004
Small Private Office 0.351 0.000  0.023 0374 0.003
Residence 0.051 0.016  0.244 0.003 0.004
Education/ Educational Service 0.042 0.159  0.071 0.091 0.113
Parking 0.002 0.138  0.002 0.161 0.191
Open green space 0.055 0.013 0.112  0.060 0.097
Vacant Plot 0.031 0.182  0.090 0.168  0.202
F1 F2 F3 F4 F5
Eigenvalue 7.871 4563  3.606 2976 2.594
Variability (%) 23.632 13503  9.929 8470 7.398
Cumulative % 23.632  37.135 47.175 55.927 63.556

Electrical, Plumbing and Lighting

Supply 0240  0.677 0.056  0.03  0.001
Electronic and Audio Devices and

Services 0.228  0.181 0.005  0.030  0.006
Laundry

Service Repair Store 0.031

0.394  0.063 0306  0.153
Sliding & Rolling Door Store

Curtains, Canopy Supply
Furniture, Home Appliances 0.013
0412 0.112 0249  0.036

Pet Store

Children toys & Instruments 0.481  0.000 0.063  0.050  0.088
Printing and Photocopy Services 0706  0.022 0100 0.020 0.015
Stationery/ Office Supplies 0.030  0.018  0.068 0262  0.407
Beauty Care/ Spa 0.500  0.001 0167  0.003  0.021
Health Care/ Clinic 0425 0012 0118 0042  0.057
Fitness Center/Yoga/Game 0.030 0.018 0068 0262  0.407
Museum/ Communal House 0.053 008 0027 0.09  0.293
Religious Buildings & Sacred Place 0.012

0.052 0003 0642 0.127
Feng Shu/ Religious Products

Chain Office Building 0.203  0.027  0.081 0.008 0318
Small Private Office 0.254  0.000 0.214  0.003 0.014
Residence 0.035 0178  0.134  0.004  0.089
Education/ Educational Service 0.004  0.147  0.004 0355  0.010
Parking 0.080  0.021 0.042 0376  0.005
Open green space 0.080  0.021 0.042 0376  0.005
Vacant Plot 0.001 0.124 0257 0187  0.052
F1 F2 F3 F4 F5
Eigenvalue 6.573  3.81 3126 2759 2308
Variability (%) 22666 13.141 10779 9514  7.957
Cumulative % 22666 35.808 46.587 56.101  64.058

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization.
a. Rotation converged in 18 iterations (LD St)

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization.
a. Rotation converged in 13 iterations. (OIK St.)

Table 3. Score of categories of physical environment in OIK streets.

Type of Landuse LD Street
F1 F2 F3 F4 F5

Food and Drinking 01772 0363  0.000 0.001  0.026
Coffee and Juice Beverage 0.088  0.142  0.036  0.050  0.001
Fresh flower/Fruit 0240  0.677  0.056  0.003  0.001
Grocery 0272 0403 0.169 0.049 0.0M
Market/ Supermarket 0293  0.035 0.007 0125  0.001
(lothing/ Footwear products 0.670  0.09  0.040  0.009  0.052

Jewelry stores 0405 0156 0002 0033 012

Garments, Textile material and

Accessories, 0224 0166  0.063  0.069  0.132
Personal Protective Equipment Supply 0.001 ~ 0.036  0.072  0.026  0.044
Auto and Motorcycle Parts Supply 0.002  0.028 0.037 0.001 0.070
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4. DISCUSSION

The research findings demonstrate the accuracy of the FHM
algorithm in identifying land use patterns, as evidenced by the
statistical analyses presented in Tables 2 and 3. This algorithm shows
significant potential for generating detailed data on the actual land
use characteristics of street spaces at a micro scale by utilizing
traditional methods such as mapping and land use identification along
streets. While advanced technologies like LiDAR (Light Detection and
Ranging) and autonomous vehicles offer promising applications for
the quantification of land use structures at human scale [29], [30], [31],
traditional data collection methods remain indispensable. This is due
to their ability to accurately quantify, locate, and classify land use types
through direct analysis. Traditional methods offer a low-cost, high-
accuracy approach to data collection, whereas computational
techniques like Deep Learning, though evolving, require sophisticated
equipment and technical expertise [32].

Moreover, conventional data sources, such as mapping, have
proven highly effective when combined with traditional statistical
analysis and modern information technology applications, such as
Data Mining, to identify land use patterns. Notably, the results
derived from both methods-despite utilizing the same data
sources-were consistent, as shown in the previous tables.

The reliability of pattern recognition using the FHM algorithm
through Data Mining was further verified via statistical analysis,
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establishing this method as a scientifically sound and efficient
approach to swiftly identify land use patterns along streets.
Nevertheless, human input remains crucial in screening and
refining the outputs generated by both methods to ensure the
accurate identification of typical and common land use patterns.

5. CONCLUSION

The identification of land use characteristics is critical for
understanding their influence on human activities within street
spaces, a key factor in creating vibrant and functional urban
streetscapes. Traditional studies on land use at the micro scale
often focus on mapping individual land use types in isolation,
without considering their interconnectedness or how they
collectively shape the urban environment. While numerous studies
have explored the mutual impacts of various land use types, there
has been a lack of research addressing the concept of "land use as
awhole," referred to as "land use patterns."

This research advances the field by developing a method for
identifying land use patterns using the FHM algorithm to
determine frequent itemsets. This innovative approach is
particularly effective for capturing land use patterns along streets,
providing urban planners and designers with a valuable tool for
analyzing and leveraging these patterns in urban research. By
recognizing the intricate relationships between different land uses,
this method enhances the ability to plan, design, and manage
urban environments more effectively.

The study successfully identified ten distinct land use patterns
along streets in Da Nang, offering a significant contribution to the
fields of urban planning, management, and investment. These
patterns form a foundational basis for further research into urban
development strategies, informing decisions on land use
allocation, investment opportunities, and business management
within the urban context. This approach not only improves the
understanding of how land use shapes street-level interactions but
also provides practical insights for sustainable urban development.
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ABSTRACT

Nguyen Van Binh Book Street is a vibrant cultural destination that
attracts a large number of visitors due to its diverse and dynamic
activities. This space is ideal for cultural and artistic events and
serves as a gathering place for book enthusiasts. Plans are
underway to expand this model to other locations, raising the
question of whether new book streets can achieve the same level
of effectiveness and appeal as the current one.

This study employs user surveys and on-site observations to
evaluate the role and effectiveness of Nguyen Van Binh Book
Street in public life, contributing to the improvement of the urban
public environment. Findings indicate that this space not only
meets the demand for reading but also fosters an environment
for cultural exchange, entertainment, and learning. With the
potential to develop into a diverse cultural space, the book street
should focus on diversifying its functions, protecting green
spaces, and integrating physical activities to better meet
community needs.

Keywords: Nguyen Van Binh Book Street; Public space; Reading
culture; Urban sustainable development.

1.INTRODUCTION

Public spaces in Vietham are remarkably diverse, including parks,
squares, streets, traditional markets, recreational areas, and cultural
heritage sites. These spaces not only serve as venues for social
interaction and leisure but also play a crucial role in fostering cultural,
social, and economic growth within communities. Iconic locations
such as Bach Thao Park (Hanoi), Ba Dinh Square, Ben Thanh Market (Ho
Chi Minh City), and historic neighborhoods are more than just settings
for daily activities-they are symbols of community connection and
cultural preservation.

However, with the rapid pace of urbanization, many traditional
public spaces are being reduced or repurposed, creating a pressing
need for new types of spaces that cater to the evolving needs of
modern society. One such emerging model is the book street, which
stands out for its distinctive focus on promoting a culture of reading
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and creating an interactive platform for knowledge exchange and
artistic expression within the community. Unlike traditional public
spaces, which typically serve as passive gathering spots or
entertainment venues, the book street actively engages visitors by
offering intellectual and cultural experiences.

Nguyen Van Binh Book Street in Ho Chi Minh City, inaugurated in
January 2016, is a prominent example of this innovative model. It has
become a key cultural destination, particularly for book lovers, while
also contributing to the local economy through commercial activities
related to books and cultural events [1]. The street combines spaces
for reading and book sales with cultural programming, including
seminars, author talks, and art exhibitions [2], [3]. This interactive
approach creates a dynamic environment where visitors are not only
passive observers but active participants in the exchange of ideas.

The uniqueness of the book street model lies in its ability to blend
public space with a focus on knowledge, literature, and culture,
making it a departure from traditional spaces like parks or markets.
While traditional public spaces primarily serve as locations for
relaxation or social gatherings, book streets encourage engagement
with intellectual pursuits and provide an inclusive environment for
educational and artistic dialogues. This distinction makes book streets
particularly appealing to urban communities in need of spaces that
foster learning, creativity, and cultural development.

Building on the success of Nguyen Van Binh Book Street, the Ho
Chi Minh City Department of Information and Communications
proposed an expansion model to establish book streets across clusters
of 2-3 districts [4], [5]. Although the initial plan was conceived in 2017,
the project has yet to be fully realized. A significant barrier to the
expansion of this model is the lack of comprehensive research on the
spatial needs, user preferences, and community interest in such public
spaces. Key questions-such as whether book streets truly meet the
public's cultural and educational needs and if the model warrants
expansion-remain unanswered.

Therefore, research into the needs and interests of users within
book street spaces is essential. This study aims to assess the
effectiveness and potential of the book street model, addressing the
question: “Does this type of public space warrant expansion?” The
findings will provide a solid foundation for refining public space
development policies, ensuring they align with the real demands of
the community, and ultimately enhancing the role of book streets in
fostering a vibrant, intellectually engaged public.

2. LITERATURE REVIEW

In previous studies, numerous scholars have researched various
issues surrounding public spaces. For example, A. Madanipour (1999),
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in the article “Why are the Design and Development of Public Spaces
Significant for Cities?”, examined the nature and role of public spaces
in urban development, emphasizing the importance of spatial design
[6]. Jonathan Craik (2015), in his study “Why Do People Use Parks and
Plazas in Buenos Aires?”, focused on human behavior and how people
interact with parks, contributing insights into activities within public
spaces [7]. Finally, a recent study by Alice Convatta and Vedrana
Ikalovic (2022), titled “Urban Resilience: A Study of Leftover Spaces and
Play in Dense City Fabric,” addressed book street spaces, but primarily
focused on design and physical aspects, lacking an in-depth analysis of
user experience and motivations within these spaces [8].

In Vietnam, several studies have also explored the role of public
spaces in the context of urbanization. Nguyen Thi Hanh (2015), in her
study “Green Parks in Ho Chi Minh City: Formation, Usage Trends,
Development, and Existing Issues,” examined the formation and
development of green spaces in Ho Chi Minh City [9]. Subsequently,
Vu Viet Anh, Pham Thi Ai Thuy, and Pham Tu (2018), in the study “Pop-
up Landscape Architecture in Ho Chi Minh City: Cases of Creating a
Livable City for All," analyzed pop-up landscape architecture projects
and their impact on public spaces, enhancing user experiences [10].
Tran Ba Nhac (2020) conducted a study titled “Scientific Basis for
Organizing Square and Coastal Park Spaces: Application to Coastal
Areas of Dong Hoi City,” which highlighted the role of open outdoor
public spaces like squares and parks in urban development [11]. In
another study, Ta Quynh Hoa (2021), with “Organizing and Managing
Public Spaces in Hanoi with Community Participation - Toward a
Livable City Model,” emphasized the importance of community
involvement in managing public spaces in Vietnam's major urban
areas [12].

Additionally, foundational theories from renowned authors like
Jacobs (1961) in The Death and Life of Great American Cities identified
factors influencing the vibrancy and functionality of public spaces [13].
Meanwhile, Carmona (2010), in Public Places, Urban Spaces,
emphasized that the design and management of public spaces shape
how people use and enjoy these areas [14]. Finally, Gehl (2011) in Cities
for People highlighted the crucial role of public spaces in promoting
human interaction and fostering sustainable living environments [15].

This overview reveals a significant research gap, as there is a lack of
detailed analysis on user perceptions, accessibility, and interaction
needs within such spaces. Therefore, the research topic "A Study of
Users and Their Concerns in Nguyen Van Binh Book Street" is both

oy

Figure 1. Research Location and Current Situation of Nguyen Van Binh Book Street

3. METHODOLOGY

3.1.Nguyen Van Binh Book Street

Nguyen Van Binh Book Street, located in District 1, Ho Chi Minh
City, sits between Notre-Dame Cathedral and the Central Post Office,
covering an area of approximately 3,200 square meters with a length
of 144 meters and a width of 6 meters (Figure 1). This site serves as an
important cultural hub, offering not only a venue for book displays
and sales but also hosting cultural activities, seminars, and book-
related events, attracting both locals and tourists. With its open layout,
abundant greenery, and amenities such as cafés, a children’s play area,
and relaxation spaces, the book street creates a welcoming and
attractive environment for all ages. On average, it receives between
5,000 and 6,000 visitors per day, with numbers reaching up to 10,000
during holidays, the Tet festival, and weekends [16]. The media often
highlights the area’s vibrancy, particularly during peak morning hours
from 7:00 to 9:00 a.m., when commuters heading to work and school
contribute to the bustling atmosphere of District 1 [17]. Activities at
the Book Street fluctuate according to the time of day and week.

3.2. Behavior observation and surrounding environment

To conduct an accurate survey of Nguyen Van Binh Book Street, it
is essential to thoroughly examine specific characteristics related to
location, climate, and surrounding social behaviors. This approach
helps identify the appropriate timing, ideal locations, and scientific
methods for site measurements, observations, surveys, and participant
interviews.

Observations of user activities at Nguyen Van Binh Book Street
were conducted over two weekdays and two weekends, capturing a
range of behaviors across different times of day. This approach
allowed researchers to map user engagement, identifying popular
areas and shifts in activity patterns throughout the day.

User behaviors were recorded through place-centered behavioral
mapping (PcBM) and visual encounter surveys (VES). The PcBM
method was chosen for its effectiveness in analyzing human-scale
activities, helping to visualize and represent the main activity areas on
Book Street. This method is particularly useful in identifying areas that
attract a large number of users, providing clear and direct spatial data
[18]. Meanwhile, the VES method offers a detailed view of user
behaviors by collecting both quantitative and qualitative data within
fixed time frames. The combination of these two methods ensures
that the data is both comprehensive and detailed, thereby increasing
the accuracy and objectivity of the research results [19].
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Behavioral categories were developed based on theories of
proxemics and behavior settings [20], [21], [22]. The behaviors are
categorized by similarity and location, as shown in Figure 2,
reflecting the purpose of space usage and the specific
environmental context. Factors such as social interaction,
consumer habits, and the impact of the environment are all
recorded, thereby clarifying the relationship between users and
the Book Street space. These categories serve as a foundation for
analyzing and comparing the collected data.

The initial survey phase, conducted from September to
October 2023, focused on documenting physical settings during
the low-traffic rainy season. Main user activity observations are
ongoing from January to March 2024, with surveyors observing
behaviors, events, and environmental factors influencing user
experience.

Observations occur over four days (two weekdays and two
weekends), with four daily sessions: morning (8:30 - 9:00), midday
(12:00 - 12:30), afternoon (16:30 - 17:00), and evening (19:00 -
19:30), each lasting 30 minutes, capturing sensory elements like
sounds and scents. This comprehensive approach reveals how
Nguyen Van Binh Book Street functions as an open public space.
The time slots were selected based on local routines and the
characteristics of the Book Street space: morning is when office
workers and students typically visit before work or school; midday
caters to relaxation needs; afternoon sees increased activity as
students and workers finish their day; and evening is the busiest
time with cultural events and family entertainment.
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4.RESULTS

4.1.Behavior patterns in Nguyen Van Binh Book Street

At Nguyen Van Binh Book Street, visitors can enjoy a wide
range of interesting and enriching activities. This is an ideal place
for people to discover and purchase new, high-quality, and diverse
books from various publishers’ stalls. Many come not only to buy
books but also to savor the peaceful, relaxing atmosphere, reading
on-site or in cozy book cafés. The book street frequently hosts
meet-and-greet sessions and book signings, offering readers the
chance to interact with well-known authors, learn about the
creative process, and hear the stories behind each book.
Additionally, book exhibitions, reading culture seminars, and
children’s activities like storytelling and educational games attract
numerous participants. Beyond just a place to buy books, Nguyen
Van Binh Book Street is a cultural space where people can study,
conduct research, take commemorative photos, and participate in
cultural and artistic events, creating a lively and connected
community of book lovers. The variety of user activities at the Book
Street is illustrated in figure 3.
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Figure 3. User's behaviour patterns on Nguyen Van Binh Book Street
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4.2. Analysis of Behavior Distribution on Nguyen Van
Binh Book Street

This study analyzes the distribution of visitors at Nguyen Van
Binh Book Street over two time periods: weekdays and
weekends. The statistics from two surveys show that the average
number of visitors on weekends (1134.75 people) is significantly
higher than on weekdays (1041 people), with a difference of
nearly 100 people. In particular, weekend visits reached their
peak during activities, with an average of 426.75 participants, 1.2
times higher than the weekday equivalent (354.25 people). The
number of participants in leisure activities and workshops
surged compared to weekdays. Interestingly, reading activities
attracted more visitors on weekdays (>10 people) compared to
weekends. Additionally, movement and other activities
remained stable with little fluctuation between the two time
periods. This result suggests that weekends are the prime time
for attracting more visitors and participants in leisure activities
and workshops at the Book Street, prompting the organization
of programs and events focused on weekends.

The analysis of visitor behavior at Nguyen Van Binh Book
Street reveals a diverse picture of various activities taking place
in the space. According to the recorded data, the time frame
from 9:00 to 9:30 AM is when most activities take place and the
highest visitor density is observed. On weekends, the total
number of people participating in activities during this time
period was 1506 people. Moreover, some activities, such as
workshops, primarily occur during this time, with 84 people
attending, while this activity is almost nonexistent during
lunchtime, afternoon, and evening. On weekends, the number of
activities during the morning (9:00-9:30 AM) is 105 people
higher than at lunchtime (11:30-12:00 AM), 393 people higher
than in the afternoon (3:30-4:00 PM), and 2.9 times greater than
in the evening (7:00-7:30 PM). In general, the number of visitors

tends to decrease throughout the day. Specifically, tour activities
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peak sightseeing at 9:00-9:30 AM with 559 people, then decrease
slightly by 137 people at 3:30-4:00 PM, and drop sharply to only
197 people in the evening. Activities such as taking photos,
reading, moving, sitting/resting, chatting, and eating and
drinking have high participation rates and tend to increase from
morning to noon, then decrease sharply in the evening. The
analysis results suggest that on weekends, activities and events
attract the highest participation during the morning hours. This
explains why most events are held in the morning on weekends
- a time when the number of visitors is highest, facilitating
interaction and experiential activities.

From the data tables and maps, the variations in visitor
density are not only influenced by the time of day but also by
environmental factors and other amenities. The areas with the
highest visitor density are in front of Phuong Nam Bookstore and
along the stretch from Dong A to ST Book. These areas have
ample green space, providing shade and public seating, making
them ideal for activities such as hosting events, reading, resting,
and taking photos. These factors contribute to creating a
comfortable environment that attracts many visitors. In contrast,
the areas at the two ends of the Book Street, near Hai Ba Trung
Street and Cong Xa Paris, have a significantly lower density of
visitors due to the noise and pollution from traffic, combined
with a lack of public amenities and relaxation spaces. These
areas do not offer much seating or shade, which reduces their
appeal to Vvisitors, especially those looking for a quiet
environment. Activities in these areas are mainly limited to
walking or passing through, with few resting or experiential
activities like those in the central zone.

From these findings, it is clear that visitor behavior at
Nguyen Van Binh Book Street is influenced not only by the time
of day but also by the visitors’ relaxation and socializing habits,
contributing to the development of strategies for promoting
and enhancing the cultural space in the future.
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Figure 4. Crowd Density at Nguyen Van Binh Book Street on Weekdays (a) and Weekends (b)
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Table 1. Frequency of User Behaviors on Weekends and Weekdays Across Different Timeframes

Weekends (9h - 9h30) (11h30-12h) (15h30 - 16h) (19h - 19h30) Average
Sightseeing 559 529 422 197 426.75
Taking Photos 141 151 110 50 113
Buying books 9 19 3 0 7.75
Sitting/Resting 100 97 60 33 72.5
Chatting 71 90 59 22 60.5
Reading Books 135 143 154 40 118
Eating and Drinking 15 31 1 5 15.5
Working 5 4 6 2 4.25
Playing 66 9 0 0 18.75
Attending a Discussion/ Exhibition 84 0 0 0 21
Inquiry 4 0 4 0 2
Artistic Activities 3 3 3 0 2.25
Moving 200 205 190 128 180.75
Standing 113 120 90 42 91.25
Cleaning and maintenance 1 0 1 0 0.5
Total 1506 1401 1113 519 1134.75
Weekdays
Sightseeing 461 427 447 82 354.25
Taking Photos 140 164 141 24 117.25
Buying books 7 12 0 0 4.75
Sitting/Resting 79 66 84 13 60.5
Chatting 63 69 51 15 49.5
Reading Books 122 122 232 35 127.75
Eating and Drinking 6 60 19 5 225
Working 5 8 1 2 6.5
Playing 6 0 0 0 1.5
Attending a Discussion/ Exhibition 0 0 0 0 0
Inquiry 0 0 0 0 0
Artistic Activities 3 0 4 0 1.75
Moving 241 200 201 99 185.25
Standing 159 145 125 7 109
Cleaning and maintenance 1 0 1 0 0.5
Total 1293 1273 1316 282 1041

5. DISCUSSION

5.1. Nguyen Van Binh Book Street, a new type of urban
public space

Specializing in book selling, the Nguyen Van Binh Book Street is a
new kind of urban space - versatile and adaptive, and a multipurpose
one that makes it an ideal space for the public. Some of the uses for
this space are highlighted below to show how flexible it is for different
uses. Spaces like the book selling zones, the cafeterias, or the special
exhibitions can be modified to accommodate activities as diverse as
workshops, book launches, cultural shows and so on. This fits for
purpose and the ability of the space to adapt to the numerous needs
of the visitors, the space caters for the book lovers in a quite
environment as well as event attendees thus offering a vibrant factor
to the street, Nguyen Van Binh Book Street.

However, Nguyen Van Binh Book Street has its flexibility and can
be used for various purposes, whereby it operates both as a cultural
and commercial center. The book stalls and exhibition areas are
functional in terms of cultural reading and support the cultural reading
related activities, whereas cafes and dining services are acting as
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relaxation areas for visitors, ensure longer loitering time and multiple
possibilities for cultural exchange. This kind of symbiosis of
commercial services with cultural programs does not only increases
the overall attractiveness of the place, but also actively interconnects
various parts of the population not only readers, but for those who
want to spend their spare time in a library, too. In particular, thanks to
its location and the richness of the activities offered, the area from
Phuong Nam Bookstore to ST Book has become the focus that attracts
alot of tourists.

Thus, as a flexible and versatile public space that can
accommodate many functions, Nguyen Van Binh Book Street is not
only a new generation of urban public spaces but also required by
today’s cities. Unlike Carmona’s (2010) emphasis on the fluidity of
public space [14], Jacobs' (1961) on the pairing of culture and
commerce [13], or Jonathan Craik's (2015) social and psychological
benefits of public spaces [7]. This space offers a model of the public
space where culture, commerce and community meet the growing
need for interactiveness in urban public places.

5.2. Recommendations for Nguyen Van Binh Book Street
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To replicate Nguyen Van Binh Book Street, it is essential to
consider and implement the following key factors:

First, diversifying functional spaces is critical to enhancing the
visitor experience at Nguyen Van Binh Book Street. This area should
not be limited to book sales alone; instead, it should be developed into
a vibrant cultural destination where various activities like workshops,
art exhibitions, and cultural exchange events take place. By creating
dedicated zones for art, music, and creative activities, the Book Street
can attract a wide audience, from avid readers to art and culture
enthusiasts. This diversity will not only create a lively atmosphere but
also foster a diverse community where people can gather, share, and
explore new cultural values.

Second, as Ho Chi Minh City faces a shortage of green spaces,
establishing more book streets can positively contribute to improving
residents' quality of life. Book streets not only provide a relaxing
reading environment but also introduce small green areas, such as
green zones, seating areas, or mini-gardens. Instead of investing in
large parks, which are costly and often difficult to sustain, book streets
offer a more economical solution that serves the community’s
relaxation needs while creating shared public spaces for everyone.

Third, compared to public parks, Nguyen Van Binh Book Street
should incorporate small-scale physical spaces, such as areas for
exercise, sports, and other physical activities. Combining reading and
physical activities will create a dynamic environment where visitors
can enjoy their favorite books while also engaging in beneficial
physical activities. These areas could host fitness classes, yoga sessions,
or active games, encouraging community participation and fostering a
stronger sense of connection among residents.

In summary, Nguyen Van Binh Book Street has significant potential
to evolve into a diverse cultural space that effectively meets
community needs. Focusing on functional diversity, protecting and
developing green spaces, and integrating physical activities will
ensure that this space becomes a favorite destination not only for
book lovers but for everyone seeking a welcoming cultural hub.

6. CONCLUSION

Nguyen Van Binh Book Street has established itself as a unique
and meaningful cultural space in Ho Chi Minh City, offering an inviting
destination for book lovers and the intellectual community. Despite its
success, this model faces challenges in fully realizing its original values,
as some activities and space usage deviate from the core objective of
promoting a reading culture. The suboptimal layout of stalls, the
prevalence of peripheral activities, and unstructured arrangements
have detracted from the focus on books and cultural engagement.

To transform Nguyen Van Binh Book Street into a sustainable
cultural icon, a strategic restructuring is essential. This involves
enhancing user experience, diversifying functional spaces, and
aligning all elements to support the primary goal of fostering a
reading culture. By incorporating green spaces, interactive zones,
and areas for creative expression, the book street can attract a
wider audience and cater to diverse community needs. Only
through these adjustments can the book street become a modern
public space that preserves cultural values, meeting the varied
demands of the community and making a lasting contribution to
the city’s cultural development.

In summary, the Nguyen Van Binh Book Street model has great
potential to evolve beyond a book-selling venue. Through thoughtful
spatial organization, inclusive design, and integration of cultural and
recreational elements, it can serve as a multifaceted cultural
destination, enriching urban life and setting a precedent for similar
public spaces across Vietnam.
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ABSTRACT

The water stability performance of asphalt mixtures is an
important index to evaluate the quality of asphalt mixtures. In this
article, the authors aim at evaluating the water stability
peformance of the modified asphalt mixtures with two distinct
types of additives (TPS and AP-8). By using three different amounts
of each type of additive, the authors create six samples of the
modified asphalt mixture and one sample of the base asphalt
mixture. The water stability index of the seven asphalt mixture
samples was measured using the immersion Marshall test method
both before and after immersion. The author analyzes and
evaluates the influence of each additive's composition on the water
stability of the modified asphalt mixtures, in comparision to the
base asphalt mixture. The research results demonstrate that the
modified asphalt mixture, which incorporates TPS and AP-8
additives, effectively enhances the water stability performance.
With the amount of AP-8 additive ranging from 0.2% to 0.4%, the
residual stability (MSO) of the asphalt mixture increases by about
2.2% to 3.6% compared with the base asphalt mixture. The asphalt
combination's residual stability MSy was about 3.0% higher than
the base asphalt mixture at the value of TPS additive content of
0.7%. The research proposes that 0.5% for TPS additive content
or 0.3% for AP-8 additive is reasonable content to improve asphalt
mixture water stability.

Keywords: Water stability performance; modified asphalt mixture;
TPS additives; and AP-8 additives.

TGM TAT

Higu suft dn dinh nudc coa hén hop bé tang nhua |a mat chi sd
quan trong dé danh gid chat lvgng mat deang be tong nhua.
Trong bai vit nay, tac gid huang dén myc tiéu danh gia higu sudt
an dinh trong nudc cia hén hop bé tang nhua bign tinh vai hai
loai phu gia rigng bigt (TPS va AP-8). Béng cach sir dung ba lugng
khac nhau cia mai loai phu gia, tac gia tao ra sdu mau hin hop
bé tang nhua bién tinh va mat m&u hén hop bé tdng nhya co so.
Chi sd dn dinh trong neéc coa bay mau han hop bé tong nhya
dugc do bing phuong phép thir nghigm ngém Marshall trudc va
sau khi ngam. Tac gia phan tich va danh gia anh heéng cia ham
|lirgng tirng chat phu gia dén da dn dinh trong nudc caa hin hop
nhua duang bién tinh, so vai hén hop bé tang nhuya co s, Ket
qua nghién citu chirng minh réng han hop bé tang nhua bién tinh,
ket hop phu gia TPS va AP-8, lam tdng hiéu suft dn dinh trong
nudc mat cach higu qua. Vai lugng phu gia AP-8 dao dang tir
0.2% dén 0,4%, da dn dinh con lai (MSo) cda han hop bé tang
nhya tang khoang 2.2% dén 3,6% so vai hon hop bé tang nhya
duerng co si. Ba dn dinh con lai MSo cda hén hop bé tang nhua
dudng bién tinh cao hon khoang 3.0% so vai hén hgp bé tang
nhya dudng co st @ gig trj ham |veng phu gia TPS 1a 0.7%.
Nghién ciru dé xudt ham lrgng phu gia TPS 0.5% hoic phu gia
AP-8 0,8% la ham lugng hop ly dé cai thien da dn dinh trong
nudc cia hin hop bé tong nhya.

Tir khéa: Higu sut dn dinh nudc; han hop bé tong nhya duang céi
tién; phu gia TPS va phu gia AP-8.

1. INTRODUCTION

Most countries in the world widely use asphalt pavement on
their roads due to its numerous outstanding advantages, including
a flat surface, safe driving, comfort during travel, and quick
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construction time [1]. In the face of increasingly complex climate
change, rising sea levels globally, high tides, storms, and floods,
traffic infrastructure in subtropical countries like Vietnam-especially
the Southwest region-is often flooded. This situation causes
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damage to the asphalt pavement, such as pockmarks, looseness,
falling particles, and even potholes, affecting the service quality of
the route and reducing its life.

Water damage to asphalt pavements results from a combination of
internal factors (the adhesion of asphalt mixtures), and external factors
(the environment). External factors primarily include water effects,
vehicle dynamic loads, and the drainage design of the pavement
structure. Internal factor primarily is the adhesion between the asphalt
binder and aggregate. Under the repeated impact of wheel and tire
loads, water entering the voids or cracks on the road will gradually
penetrate the contact surface between asphalt and aggregate, causing
the contact surface to separate. This, in turn, leads to a decrease in the
adhesion of asphalt and loose separation, ultimately causing damage
to the asphalt pavement.

Researchers on asphalt pavement materials have proposed
numerous solutions to address this issue, including the use of
polymer asphalt (SBS or PMB) in place of conventional asphalt,
which is increasingly becoming a standard for designing optimal
road performance [2], [3]. In 2000, Delson Braz et al. used
tomography technology to conclude that the addition of SBS
polymer modifiers can improve the performance of asphalt [4]. In
2021, MaFeng et al. studied the effect of PPA on the high-
temperature rheological properties of SBS and the CR binder. The
results showed that PPA improved the deformation resistance of
asphalt mixtures [5]. Other scholars have proposed any solutions to
improve the water stability and other properties of asphalt mixtures.
In which, high-modulus asphalt mixtures are also of particular
interest to researchers because of their many advantages. These
advantages include enhancing asphalt strength, enhancing water
stability, enhancing shear resistance, improving load-bearing
capacity, and simplifying construction methods by incorporating
additives with the right content, thereby minimizing damage to
asphalt pavements [6]. Some previous studies have researched
many additives to enhance the properties of asphalt, including Shell
SEAM from the US, Duroplex from Germany, PR Plast S from France,
TPS from Japan, and AP-8 from China [7]. TPS is a high-viscosity
additive that improves the adhesive characteristics of asphalt. AP-8
is a high-molecular polymers additive that improves various
properties of the asphalt mixture. Researchers have also
investigated asphalt modification mixing methods to enhance the
efficiency of creating asphalt mixtures. The wet mixing method has
been widely used, but due to the convenience and economy of the
dry mixing method, many researchers have also researched asphalt
modification by the dry method [8]. Compared with the wet
modification method, the dry modification method is more
convenient and can be directly added to the mixing tank for direct
stirring to achieve rapid dissolution [9]. ViscooneNunzio et al.
proposed the use of wet and dry processes to comprehensively
characterize asphalt mixtures modified with recycled polymer
compounds and at the same time adjust the mixing and
compaction procedures in the laboratory. The results showed that

the incorporation of dry recycled polymers may lead to the need to
adjust the mixing procedures in the laboratory. They proposed
mixing and compaction procedures to produce better recycled
polymer-modified asphalt mixtures through the dry process [10].
The basic principle is to increase the resistance and stability of
asphalt mixtures under the impact of traffic loads in various adverse
environmental conditions, such as high temperatures, flooding,
etc., to prolong the service life of asphalt pavements.

This paper aims to investigate the water stability of modified
asphalt mixtures. The article employed AP-8 and TPS modifiers
through a dry mixing technique. Through the Marshall test and the
immersion Marshall test, the authors have studied and analyzed the
relationship between the concentration of modifiers and the water
stability efficiency of modified asphalt mixtures. The paper analyzes
the experimental results and proposes asphalt mixtures with
modifier content suitable for environments with heavy rain and
frequent flooding, such as Vietnam and subtropical countries.

2. METHODOLOGY

2.1 Materials

(1) Asphalt: The study utilized 60/70 base asphalt, which was
tested in accordance with the "Standard Test Methods of Bitumen
and Bituminous Mixtures for Highway Engineering" technical
specifications [11]. The performance indexes of the base asphalt
selected in this paper fully satisfy the technical requirements of type
A asphalt. The technical indexes of the asphalt selected in the article
are shown in Table 1.

Table 1: The technical indexes of the 60/70 base asphalt

Test Technical

Item .
results requirement

Needle penetration at 25 °C, 0.1 mm, 5
seconds, 67.5 50~70
10°C elongations (5cm/min), (cm) 71.7 <20
Softening point TR&B, not less than (°C) 45.6 +43
Flash point (°C) 276 +260
Solubility (%) 99.9 +99.5
Segregation, 48h softening point
difference (°C) 0.7 *2.5
Kinematic viscosity at 135°C, (Pa.S) 1.19 *3
Elastic recovery 25°C (%) 920 +80

(2) Aggregates and mineral powders: coarse aggregates and
fine aggregates are selected with rough and clean surfaces, high
angularity, and few metal flakes to meet technical requirements.
Mineral powder is also an important component that increases the
hardness of asphalt and improves the adhesion between the
material column and asphalt. The selected aggregate mix is AC-12.5,
a dense asphalt commonly used in Vietnam. Figure 1 displays the
four groups of coarse aggregates, fine aggregates, and mineral
powders. Table 2 displays the results of testing the technical
properties of aggregates and mineral powders.

#‘%f._ ff-:»:-?;» 4

Mmé‘r% powder

Figure 1. Aggregate and mineral powder
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Table 2: Test results of technical specifications of aggregates and mineral powders (MP)

Technical specifications

Test results

1# 2# 3# 44 MP

Stone crushing value (%) 16.7 17.6
Los Angeles wear value (%) 23.2 /
Water absorption(%) 0.75 1.28
Apparent relative density of aggregates 2.952 2.965 2.879 2.921 2.67
Needle-like particle content (%) 7.8
Water washing method <0.075mm particle content
(%) 0.6 0.4
Mud content (%) 2.38 1.64
Water content (%) 0.01
Particle size <0.6mm,/% 100
range <0.15mm,/% 95.4

<0.075mm,/% 75.5

(3) Additives: The study used two additives, TAFPACK Super
(TPS) from Japan and AP-8 from China. AP-8 is an additive that
combines the properties of high-molecular polymers and rubber
through nanotechnology. It modifies the asphalt mixture to
improve various properties of the asphalt mixture, such as high and
low temperature resistance, fatigue strength, water stability, aging,
etc,, resulting in improved pavement quality and extended project
life [12]. TPS is a high-viscosity additive composed of thermoplastic
rubber, adhesive resin, and plasticizer [13]. The physical properties
of AP-8 and TPS modifiers are shown in Table 3.

Table 3: The AP-8 and TPS additives' physical characteristics

Features TPS AP-8
Shape Grz.anul.ar (2-3mm Gre.mul.ar (2-3 mm
in diameter) in diameter)
Color Light yellow Deep Black
Density 0.989/mm 0.95~1.10g/mm
Softening point 92.5°C 130~150°C

The viscosity of bitumen is substantially enhanced when it is
combined with TPS. Therefore, the efficacy of asphalt pavement is
enhanced, resulting in a high-strength binder. At 60 °C, the viscosity
of TPS-modified asphalt can reach 253000 Pa.s. By adding TPS
modifier to the asphalt mixture, the high-temperature viscosity,
strength, fatigue resistance, and other properties of the asphalt
mixture can be improved, which can better improve the
performance of the pavement and prolong the service life of the
road. Figure 2 presents the test samples for the two types of
additives.

Figure 2. AP-8 and TPS modifier sample

2.2 Design of asphalt mixture

The paper uses the AC-12.5 asphalt mixture. The authors used
Standard Practice for Asphalt Concrete Mix Design Using the
Marshall Method [14], and the research goals to design and test
different mixtures and found one that met all the technical
requirements. The aggregate gradation composition of AC-12.5 is
shown in Figure 3. Using the Marshall method, the paper
determined the optimum asphalt-aggregate ratio of the AC-12.5
asphalt mixture to be 4.9%.

The additive asphalt mixture of AC-12.5 was prepared by mixing
the base asphalt mixture with additives at three different
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concentrations, respectively 0.2% - 0.3% - 0.4% with AP-8 additive,
and 0.3% - 0.5% - 0.7% with TPS (corresponding to the total weight
of the mixture). The Marshall test led to the selection of the dry
modification method for creating the modified asphalt mixture. The
additive mixing process to create the modified asphalt mixture is
shown in Table 4.
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Figure 3. Passing rate of aggregates in AC-12.5 mixture.
Table 4: Mixing process of additives to create modified asphalt
mixture

Work items T(°C) Times

1 Aggregate heating 165-170 6h
Dry mix aggregate with

2 additives 170 00
Wet mix dry mix aggregate

3 with Additives after adding 170 90 (s)
bitumen heated at 160°C

4 Mix the asphalt mixture after 170 90 (s)

adding the mineral powder.

2.3 Water stability test method

The immersion Marshall test and freeze-thaw splitting test
assess the water stability of asphalt mixtures. In addition, a study
from Tongji University proposed that the boiling method can assess
the water stability of asphalt mixtures. [15]. However, the paper's
scope is limited to subtropical regions, where the ambient
temperature consistently exceeds 0°C. Therefore, it solely employs
the immersion Marshall test to assess this performance. The
immersion Marshall test method according to the specification JTG
E20-2011[11].The test procedure equipment and images during the
experiment is shown in Figure 4 and Figure 5.
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Figure 4. The immersion Marshall test procedure.
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Figure 5. The immersion Marshall test equipment and images during the experiment

The authors measured MS; stability at 60°C without soaking in
water and kept warm for 30-40 minutes. Also, at 60 °C, soak the
sample in water for 48 hours, and the MS; stability was measured.
An indicator of water stability is the residual stability MSo of the
asphalt mixture. Based on the Marshall stability value, the residual
stability MSo of the asphalt mixture reflects the performance
indicator for water damage resistance. It is defined as shown in the
following formula (1):
MS, M
M,

Where: MS; is the Marshall stability before immersion (kN). MS:
is the stability of the Marshall samples after being immersed in
water for 48 h (kN).

MS, =

3. RESULTS

To evaluate the water damage resistance performance of
modified asphalt mixtures with two additives AP-8 and TPS, the
authors used the immersion Marshall test to measure the water
stability of six modified asphalt mixtures corresponding to six
different additive concentrations (TPS was 0.3%- 0.5%- 0.7%, AP-8
was 0.2%- 0.3%- 0.4%) and a base asphalt mixture for comparison.

3.1 The results of the water stability test

The results of the water stability tests are presented in Table 5
and Figure 6. Based on the results obtained from the immersion
Marshall test, the residual stability after immersion of the seven

types of modified asphalt mixtures all meet the requirements
technical specifications for construction of Highway Asphalt
Pavements (JTG F40 - 2004)[16].

Table 5: Results of the immersion Marshall test on seven asphalt
mixtures

. Average stability Requi
Type /-(\;ic::lvee (kN) MSo (%)  reMSo
9 MS; MS2 (%)
Base 0% 8.29 7.01 84.57 80
0.3% 10.56 9.16 86.78 85
TPS 0.5% 12.13 10.56 87.02 85
0.7% 12.35 11.63 87.12 85
0.2% 10.89 9.42 86.47 85
AP-8 0.3% 11.74 10.23 87.16 85
0.4% 12.72 11.15 87.71 85
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Figure 6. The immersion Marshall test results comparison chart

3.2 Evaluation and discussion of water stability
performance

With the high viscosity properties of TPS and the high molecular
polymer composition of AP-8, when combined with asphalt, it will
help increase the bonding force between asphalt and aggregate.
Both additives create an embedding force, thereby improving the
porous structure of the asphalt mixture. The addition of TPS and AP-
8 modifiers to the asphalt mixture significantly improved the
Marshall stability of the modified asphalt mixture both before and
after soaking.

As the content of the additive increased, so did the residual
stability value MSo in the immersion Marshall test. Figure 5 clearly
demonstrates that the modified asphalt mixture with TPS additive
exhibits higher residual stability than the base asphalt mixture
when immersed in water. The residual stability value sharply
increased as the TPS additive content increased from 0.3% to 0.5%.
AP-8 additives also improved the water stability of the asphalt
mixture. The Marshall stability of the asphalt mixture with AP-8
additive is lower than that of the asphalt mixture with TPS additive
before and after immersion. However, the residual stability MSo of
the asphalt mixture with AP-8 additive is better than that of the
asphalt mixture with TPS additive when the content is between
0.3% and 0.4%. Figure 7 displays a comparison chart that compares
the improvement of water stability of the modified asphalt mixture
with different additive contents to the base asphalt mixture.
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Figure 7. Comparison chart of water stability of 6 modified asphalt mixtures with the
base asphalt mixture

According to the above analysis, both AP-8 and TPS additives
can improve the water stability of asphalt mixtures. Compared with
the base asphalt mixture, when the AP-8 content changes from
0.2% to 0.4%, the residual MS, stability of the asphalt mixture
increases by 3.7%. When the asphalt mixture with the TPS additive
reaches 0.7%, its residual MSo stability surpasses that of the base
asphalt mixture by nearly 3.0%. At the same time, the stability
results of the immersion Marshall test also show that the water
stability of the asphalt mixture will increase correspondingly with
the increase in the additive content. When comparing the results of
the two modified asphalt mixtures, itis evident that the TPS additive
enhances the Marshall stability both before and after immersion.
However, the water stability effect of AP-8 is marginally superior,
ranging from 0.3 to 0.4%. Based on the goals of this paper's research
and the findings of Do and Chen's study on the high temperature
stability of modified asphalt mixtures using TPS and AP-8 additives
[6], both TPS and AP-8 additives can be used in subtropical countries
that get a lot of rain and flooding.

4. CONCLUSIONS AND RECOMMENDATIONS

The article provides the following conclusions and
recommendations based on research, analysis, and evaluation of
the water stabilization efficiency of the modified asphalt mixture
using AP-8 and TPS additives:

(1) The research results indicate a consistent variation in the
water stabilization performance of modified asphalt mixtures using
TPS and AP-8.

(2) The TPS additive significantly increases the viscosity of
asphalt; AP-8 increases the embedding and bonding forces and
improves the porous structure of asphalt mixtures, thereby
enhancing their water stabilization performance. With the amount
of AP-8 additive ranging from 0.2% to 0.4%, the residual stability
(MS0) of the asphalt mixture increases by about 2.2% to 3.6%
compared with the base asphalt mixture. Meanwhile, these figures
are around 2.6% to 2.9% of the increase when the amount of AP-8
additive ranging from 0.3% to 0.7%.

(3) Modified asphalt mixtures using TPS clearly demonstrate
water stabilization performance at a content of 0.3 to 0.5%, whereas
the AP-8 content showed effective water stabilization ability in the
range of 0.3 to 0.4%.

(4) The research suggests that, the reasonable dosage for TPS
additive is 0.5% and for AP-8 is 0.3% to enhance the water
stabilization performance of asphalt mixtures.
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ABSTRACT

When constructing projects with large loads, reinforced concrete piles play
an important role in transferring the load to the soil around and under the
pile tip. The |oad-bearing capacity of the pile includes the pile tip resistance
and the friction resistance between the pile and the soil layers. To increase
|nad-bearing capacity, the foundation combines with many piles. This article
calculates the coefficient of pile groups considering pile spacing and the
number of piles in a foundation (pile foundation) using analytical methods
and finite element methods. Research results have shown that the value of
the pile's group coefficient is calculated according to Plaxis 3D software and
some authors such as Converse - Labarre (1941), Sayed and Baker, and Das
(1998). there is a consistent rule that the coefficient of the pile group
increases gradually from few piles to many piles and gradual increases with
pile distance from (3 - B)d. The coefficient of the pile group is calculated
according to the formula of Feld (1943) gradually decreases according to
the rule from few piles to many piles, and it does not change with the pile
arrangement distance from (3 < B)d. Calculation results using Plaxis 3D
software give a group coefficient value that is smaller than when calculated
according to analytical methods.

Keywords: Bearing capacity; concrete pile; finite element method
pile foundation; pile's group coefficient.

TGM TAT

Khi thi cang cac cong trinh ca tai trong lan, coc be tang cit
thep dang vai trd quan trong trong viéc truyén tai trong
xuting dat xung quanh va duai miii coc. Sirc chiu tai coa coc
bao gom sic khédng mii va sic khdng ma sat giita coc va céc
lop dé&t. De tang sirc chiu tai, mang ket hop nhiéu coc. Bai bao
nay tinh toén hé sd nham coc ca xét dén khoang cach coc va
si lvgng coc trong mat mang coc bing cac phuong phap gidi
tich va phuong phép phan tir hiru han. K&t qua nghién ciu da
chi ra réng, gid trj he sd nhom coc duge tinh theo phan mém
Plaxis 3D va mat sd tac gid nhe Converse - Labarre (1941),
Sayed va Baker, va Das (1998) co mat quy tac nhat quan [a he
st ciia nham coc tang dan tir it coc dén nhiu coc va tang dan
theo khoang céach coc tir (3 + B)d. He sd nham coc degc tinh
theo cong thic coa Feld (1943) giam dén theo quy téc tir it
coc dén nhiéu coc va khang thay ddi theo khoang céach b tri
coc tr (3 + B)d. K&t qua tinh toan béng phan mém Plaxis 3D
cho gig tri he sd nham nha hon so vai khi tinh theo phurong
phap gidi tich.

Tir khaéa: Sirc chiu téi; coc bé tdng cdt thep; phuong phap phén tir
hitu han; mang coc; hé s nham coc.

1.INTRODUCTION

According to previously published studies, the operation of a
single pile is usually different from the operation of a pile in a
group, so formulas for calculating group coefficients have been
proposed by researchers such as: Converse - Labarre formula
(1941) [1], Feld's principle (1943) [1], Sayed and Bakeer formula
(1992) [1], Das formula (1998) [2], .. Besides the theoretical
formulas for calculating pile group coefficients, some researchers
have performed static compression tests of pile groups in the field,

which are recorded as: Koizumi and Ito (1967) [3]; Vesic (1980) [1];
O'Neill (1981) [4]; Briaud et al. (1989) [2]; Liu et al. (1994) [2]; G.Dai
et al. (2012) [5]... Experimental studies at the site give reliable
results, the parameters have a great influence on the group effect
in static compression tests such as: Pile spacing; number of piles;
pile length; pile shape; pile arrangement plan in the foundation;
pile driving sequence and method and physical properties of
geology. From there, it shows that the determination of group
coefficients according to theoretical formulas still has many
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disadvantages, the accuracy is not high because it has not
considered all the parameters affecting the pile group effect as
above..

Kaiyu Jiang et al. [6] studied and pointed out the behavior and
group effect of the composite pile group subjected to PCF
horizontal load by the proposed method and reasonable solutions
by comparing with existing solutions. Yudhajit Dey and Soumin [7]
proposed a more economical and accurate method of analyzing
the behavior of pile foundations on sandy soil using the Plaxis 3D
Foundation finite element method, which represents the actual
soil conditions. Sri Dewi and Gouw Tije-Liong [8] proposed a model
for calculating the bearing capacity of pile groups subjected to
horizontal load by the finite difference method, using the model in
Plaxis 3D foundation software to calculate and pointed out that
the larger the distance between piles, the larger the pile group
coefficient, which is due to the reaction area of the soil, the more
piles in the foundation, the lower the bearing capacity of the pile
group. Gouw Tjie-Liong and Irpan Hidayat [9] modeled and
analyzed the influence of pile cap thickness and horizontal
displacement of piles on pile group efficiency. The research results
showed that when ignoring the bottom friction of the pile cap and
the passive pressure acting on the cap, the influence of pile cap
thickness on pile group efficiency is very small and can be ignored
in the calculation. However, the distance between piles and the
horizontal displacement of piles play an important role in the
horizontal load-bearing capacity of the pile group.

Abdullah lbrahim Al-Mhaidib [10] conducted experiments on
model piles and showed that the loading rate has a significant
effect on the load-displacement response, the axial load-bearing
capacity is deeply affected by the loading rate, the axial load-
bearing capacity of the pile group in clay increases as the loading
rate increases, the load-bearing capacity increases as the number
of piles and the center-to-center distance of the piles increase, the
results of this experiment are consistent with the method of
calculating the group coefficient according to the Convese-Labarre
formula, however, when using the results of this experiment in
practice, care must be taken because the size of the piles in the
experiment is very small compared to reality. Gouw Tjie-Liong [11]
continued and expanded his and his colleagues' research by
changing the experimental samples and geological conditions
calculated using Plaxis 3D software, showing that the influence of
pile cap thickness on the horizontal efficiency of the group is very
small, with the distance between pile centers less than 5 times the
pile diameter, the larger the horizontal displacement of the pile,
the lower the horizontal efficiency of the pile group, the results of
this paper increase the reliability of the results of the author's
previous paper.

Bo Liu, Xiaomin Wang, Chunhui Liu and Jingchang Kong [12]
used an open source FE model to create a full-scale field
experiment, in which the pile material is considered linear elastic,
and the geology is a nonlinear material. The paper showed the
relationship between the stiffness of the pile and the soil affecting
the working coefficient of the pile group. Marwan Shahin, Ahmed
Farouk and Mohsen Saad [13] used Plaxis 3D finite element
software to analyze the pile group effect of piles located in
consolidated soil subjected to negative surface friction, which
leads to an increase in the axial load on the pile under tensile load.
The results showed that the degree of reduction in tensile load due
to the group effect is related to the distance between pile centers,
the number of piles and the location of piles in the group. The
more piles in a group, the lower the tensile load. Lorena da Silva
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Leite et al. [14] analyzed the effect between piles and pile groups
from the three-dimensional numerical method, based on finite
element software, and proved that the effect between pile groups
is similar to that between piles in the same group. B J Noman, H O
Abbas, A H Mohammed [15] authors studied the influence of pile
spacing on the penetration process of pile groups in gypsum soil.
The authors conducted small-scale experiments in the laboratory
and the results showed that the penetration resistance of pile
groups in gypsum soil increased when the distance between piles
was closer. Bilal J. Noman, Safaa H. Abd-Awn, Hassan O. Abbas [16]
showed the influence of geology on the operation of pile group
effects. In this paper, experiments on gypsum soil also gave similar
results to previous studies. When increasing the distance between
pile centers, the group efficiency will increase. However, in
practice, with gypsum soil, the use of driven piles is not
recommended. Mohamed G. |. Shaaban et al. [17] The sequence of
excavation and construction affects the operation of pile groups of
neighboring structures. This study presents the settlement and
inclination of neighboring structures due to the excavation
sequence of a new construction through numerical simulation
using Plaxis 3D software. The research results presented above
show that the use of finite element software for calculation shows
high accuracy, consistent with reality, however, the above results
need to be used with caution in the field.

2. MATERIALS AND METHODS

section pile cap l 1 1
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Stress interference __—
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Figure 1. Pile group [1]

Determining the load-bearing capacity of group piles is
extremely complicated and has not yet been fully resolved.

On the Figure 1, When the piles are placed close to each other,
a reasonable assumption is that the stresses transmitted by the
piles to the soil will overlap, reducing the load-bearing capacity of
the piles. Ideally, the piles in a group should be spaced so that the
load-bearing capacity of the group is not less than the sum of the
bearing capacity of the individual piles. In practice, the minimum
center-to-center pile spacing is 2.5D and, in ordinary situations, is
actually about from 3 to 3.5D.

2.1. The equations determine pile group efficiency

Some studies on pile group effects in the world aim to develop
formulas to determine group coefficients, thereby predicting the
bearing capacity of pile groups through the conventional ultimate
bearing capacity of single piles.

There are many formulas for determining group coefficients
that have been proposed. Some popular formulas of the following
authors can be listed.:

Converse - Labarre (1941) [18],[19], [20]

This is one of the most commonly used equations for
calculating the group coefficient of rectangularly distributed pile
groups.
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n=1- {arctand X (m =D, + (my = Drm, }
s 90m,m,

Where:

- mi: number of rows of piles;

- m2: number of piles per row;

- d: diameter of a singer pile;

- s: center-to-center spacing of piles.

Group pile efficiency by Feld (1943) equation [1]

Feld (1943) proposed the principle of determining the group
coefficient which is summarized as follows: The bearing capacity of
each pile in the group will be reduced by 1/16 when it is directly
affected by a neighboring pile. The method of determining the
group coefficient (1) according to Feld's principle for some pile
groups is shown in Figure 2.

(a) o]

A (b) %» 4;(?
& <o X
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1 =14/16 = 0.875 . 6)_,

@ X F R Dor o W R
& % R g st S %
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Figure 2. Pile group efficiency by Feld (1943) [1]

According to Sayed va Bakeer (1992) [18]

The equation (2) presents a method for calculating the group
coefficient for axially loaded pile systems, based on the premise
that the pile group effect depends mainly on the friction
component between the pile and the soil.

n=1-01-1K)p (2)
Where:

o Q _2f(m —-1D)S +d]+[(m, -1)S +d] 3)
= SP - wmm,d

According to Das (1998) [18]
This empirical formula is used to determine the group

coefficient for a group of friction piles subjected to axial loading.
28(m, +my —2)+4d

m,m,

(4)

2.2. Determining pile group efficiency using Plaxis 3D
sofware

The development of the Plaxis software began in 1987 at the Delff
University of Technology in the Netherlands. The original Plaxis V.1
version was created for the purpose of analyzing stability problems of
sea and river dykes in low-lying coastal areas in the Netherlands.

This software was released in 1987 and officially established as
Plaxis BV in 1993, Plaxis has become one of the world's leading
geotechnical analysis software. Based on the finite element method,
Plaxis provides powerful and flexible tools for solving a wide range of
complex problems in this field. This program is used to calculate
problems of slopes, excavations, tunnels, traffic tunnels, technical
trenches (collectors), subways and other underground structures.

The Mohr-Coulomb model is one of the models of elastic and
completely plastic materials. That is, the soil is considered to work

only in the elastic phase with the relationship between stress and
strain being linear, this relationship follows Hooke's law. When the
stress acting on the soil exceeds the bearing capacity, the soil will
be completely destroyed. This means that the deformation will
increase infinitely without increasing the stress. In the plane, the
failure criteria of the Mohr-Coulomb model are based on strength
parameters such as cohesion (C) and internal friction angle (o).

This model represents the plane stress state of a point, the stress
circle of that point has not exceeded the failure envelope, the material
behaves elastically. The Mohr-Coulomb failure criterion is used to
model the behavior of soil under load. This criterion is based on the
assumption that soil will fail when the stress state at a certain point in
the soil mass exceeds the allowable limit.

The equation of the plastic flow surface in stress space has the form:

f:%(o—vz -

The input parameters of the Mohr - Coulomb model include:
E - Young' s modulus (kN/m?)

v - Poisson’ s ratio

¢ - friction angle (degree, °)

¢ - cohession (kN/m?)

Y - Dilatancy angle (degree, °)

o—l)+5(03+01)sm§o—ccos¢ (5)

3. RESULTS AND DISCUSSION

The group of authors used the geological profile of the project
in Tan Ngai Commune - Vinh Long City - Vinh Long Province and
ignored the unstable sand layer, the pile depth was calculated
from soil layer No. 1 at an elevation of -1.4m, MNN: -0.8m.

Table 1. Summary of physical and mechanical properties of soil
layers

. . Layers of soil
Properties symbol Unit " 3 3 n
Thickness L m 14 10.1 39 5.1
Moisture W % 54,6 24,2 223 24,5
. Y , 16,3 19,6 19,7 19,4
Density v kN/m 65 0 101 98
Plasticity index lp % 20,8 19,6 5,6 14,8
Viscosity It 13 0,26 0,52 0,36
Friction angle [0} © 5,4 12,8 23,5 12,6
Cohession C kN/m? 59 29,2 10,6 23,7
Module biéndang | Eroo-200 kPa 1497 13964 26568 15327

According to the geological parameters table, the construction
layer 2 is relatively good with an SPT index of 20 at a depth of -
22.00m from the natural ground. For practical research, the
authors chose precast reinforced concrete square piles M250 with
a cross section of 250x250 mm and a length of 22m.

The pile group coefficient is calculated by analytical method
and simulated by Plaxis 3D software with pile combinations such
as: 2x1, 2x2, 2x3, 3x3 piles; with distances from pile center to pile
center 3d, 4d, 5d, 6d.

3.1 Calculation results by analytical method
. B

1 L,

Figure 3. The calculation results of Converse - Labarre group efficiency (1941)
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The results of calculating the group coefficient according to
Converse - Labarre (1941) showed that group efficiency depends
mainly on the number of piles and pile spacing in the foundation.
Group efficiency increases gradually with pile spacing from 3d to
6d. At the same pile spacing, the group efficiency is inversely
proportional to the number of piles in the cap.

Therefore, to optimize the load-bearing capacity of pile groups
in the foundation, the designer needs to prioritize the
arrangement of a small number of piles in the foundation and the
maximum pile spacing within the design scope. However, this
needs to consider other influencing factors such as construction
costs and geological conditions in the design area.

The Calculation results according to Feld (figure 4) showed
that the group efficiency depends on the number of piles and the
arrangement of piles in the foundation, the larger the number of
piles in the foundation, the smaller the pile group efficiency.

1

é 09 59376+, 08125
g 0,7708
g 08 0,7222
o
5 07
¥ 06
2x1 2x2 2x3 3

Number of piles

Figure 4. The calculation results of group efficiency according to Feld

According to Sayed and Bakeer, the pile group efficiency
depends mainly on the pile driving method, the spacing of the
piles, and the charateristics of the soil. The calculation results of

Table 3. Material properties of the soil layer & the concrete

group efficiency according to Sayed va Bakeer are shown on the
Table 2.

Table 2 . The calculation results of group efficiency according
to Sayed va Bakeer

. ! n n
Case | Number of pile 7, K K=04 K=9
Q 2x1 0.9554 0.4 9 0.4575 7.6716
Q 2x1 1.1146 0.4 9 0.5134 8.9296
(€} 2x1 1.2739 0.4 9 0.5694 10.188
4 21 1.4331 0.4 9 0.6253 11.446
€ 2x2 0.9554 0.4 9 0.4575 7.6716
(6 2x2 1.1943 0.4 9 0.5414 9.5594
) 2x2 1.4331 0.4 9 0.6253 11.446
(€] 2x2 1.672 0.4 9 0.7092 13.334
(] 23 0.7962 0.4 9 0.4016 6.4136
10 23 1.0085 0.4 9 0.4762 8.0912
mm 23 1.2208 0.4 9 0.5507 9.7688
12 23 1.4331 0.4 9 0.6253 11.446
13 3x3 0.7431 0.4 9 0.383 5.994
14 3x3 0.9554 0.4 9 0.4575 7.6716
(15 3x3 1.1677 0.4 9 0.5321 9.3492
(16 3x3 1.38 0.4 9 0.6067 11.027

According to the formula of Mr. Sayed and Bakeer, the pile
group coefficient depends mainly on the group interaction
coefficient, which is the pile driving method, the distance between
pile centers and the properties of the ground. However, in the
formula, he did not give an exact determination method but only
estimated in the range K = [0.4 + 9]. The larger the coefficient K, the
larger the pile group coefficient.

3.1 Calculation results using Plaxis 3D sofware

The input material parameters are shown in Table 3.

Parameter Name Unit Soil layers & the concrete
1 2 3 4 Concrete
Material model Model - M-C M-C M-C M-C Linear-elastic
Drainage type Type - Undrained A Undrained A Drained Undrained A Non-porous
Thickness L m 14 10.1 3.9 5.1 -
. . . Yunsat 3 16,3 19,6 19,7 19,4 25
Soil unit weight Yo kN/m 165 20 20, 198 :
Friction angle @ o(ae) 5°26' (5,43) (1122’259) (2233;2) (1122’;;‘) -
Cohesion d kN/m? 59 29,2 10,6 23,7 -
Young' s modulus E100-200 kPa 1497 13963,6 26567,7 15327,1 2,7E7
Poisson’ ratio v - 0,3 0,3 0,3 0,3 0,2
Interfaces Rinter - 0,85 0,85 0,9 0,85 1

The simulation results are shown from Figure 5 to Figure 8. And
the calculation results of pile group coefficient are shown in Table 4.

Figure 5. Msuge - vertical displacement furve
(Case: 2x1, s = (3+6)d
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Figure 6. Msuqe - vertical displacement curve
(Case: 2x2, s = (3+6)d
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Figure 7. Msuq. - vertical displacement curve
(Case: 2x3,s = (3+6)d

Figure 8. Msuq. - vertical displacement curve
(Case: 3x3,s = (3+6)d
Table 4. Pile group efficiency according to Plaxis software

Center-to- ) Ultimate Group
cecter Axia bearing piles
(ase spcacing Mstage | U.(m) | load (P) capacity () eficiency
piles (s) kN kN (n)
3d 0.247 0.025 2000 494 0.4463
Group 4d 0.2465 | 0.025 2000 493 0.499
2x1 5d 0.251 0.025 2000 502 0.5091
6d 0.2501 | 0.025 2000 500.2 0.4982
3d 0.6953 | 0.025 2000 1390.6 0.6282
Group 4d 0.7238 | 0.025 2000 1447.6 0.7326
2x2 5d 0.7408 | 0.025 2000 1481.6 0.7513
6d 0.764 | 0.025 2000 1528 0.761
3d 0.4053 | 0.025 5000 2026.5 0.6103
Group 4d 0.45 0.025 5000 2250 0.7591
23 5d 0.4639 | 0.025 5000 2319.5 0.7841
6d 0.472 0.025 5000 2360 0.7835
3d 0.5354 | 0.025 5000 2677 0.5375
Group 4d 0.6069 | 0.025 5000 3034.5 0.6825
3x3 5d 0.6724 | 0.025 5000 3362 0.7577
6d 0.693 0.025 5000 3465 0.7669
4, CONCLUSIONS

The study of pile group effect affecting the bearing capacity of
precast concrete piles in soft soil helps clarify the influence of
group effect on the behavior of pile groups. From the results of
calculations using analytic and PLAXIS 3D Foundation software,
the thesis has the following conclusions:

The value of the pile's group efficiency is calculated by Plaxis 3D
software and some authors such as Converse - Labarre, Sayed and
Bakeer, and Das, there is a consistent rule that the the pile group
efficiency increases gradually from few piles to many piles and
gradually increases with center-to-center spacing from (3 +6)d.

According to Feld's the calculation results, the group efficiency
decreases gradually from few piles to many piles and it does not
depend on the pile spacing.

Calculation results using Plaxis 3D software give a group
coefficient value that is smaller than when calculated according to
analytical methods.

To optimize the load-bearing capacity of pile groups in the
foundation, the designer needs to prioritize arranging a small
number of piles in the foundation and maximum pile spacing. We
can consider that the pile length can be increased to improve the
load-bearing capacity of the pile group.

Need studying the group efficiency when pile are placed in
multi-layered soil.
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ABSTRACT

There is ongoing debate among academicians and across various
scientific disciplines regarding the concept of urban identity. The
visual perception theory of imageability, pattern language theory, and
psychological theories have all been employed by scholars to
elucidate urban identity. In the interim, the basis for a comprehensive
conceptual framework for urban identity has been established by
social identity theory, self-categorization theory, and identity
process. This investigation is founded on the theory of environment-
behavior studies and serves as a framework for investigating urban
identity in the context of the social, personal, and temporal
dimensions of urban residents' perceptions. The research aids in the
establishment of the urban identity of Dalat city by employing a
combination of qualitative and quantitative research methods,
including Capture Evaluation Method survey (CEMs) and Group
Focused Discussion (GFD). The results of the study identified 19
primary categories, each of which contained 33 specific elements.
This information serves as a substantial scientific foundation for the
determination of the theoretical framework of urban identity in Da Lat
and for the direction of the city's planning and development.

Keywords: Urban identity; CEMS; GFD; Dalat City.

TGM TAT

Hien dang ca nhiéu tranh luan giia céc hoc gid va trong nhigu
[inh vuc khoa hoc khéc nhau vé khai niem ban séc da thi. Cac Iy
thuy@t vé tri giac thi giac nhu hinh anh da thi, ngan ngir mau va
céc Iy thuygt tam |y hoc da duoc cac nha nghién cou sir dung
dé lam sang to ban séc dd thi. Trong thai gian da, co sé cho
mdt khung khai niem toan dien vé ban séc da thj da duoc thigt
lap thang qua |y thuy&t ban sac xd hai, Iy thuyét tr phéan loai va
qué trinh nhan dang. Nghién citu nay dua trén ly thuygt vé mdi
quan hé giita mai trudng va hanh vi, va dang vai tro |3 khung
nghién ctu ban séc da thi trong bdi cénh céc chiéu kich xa hai,
cé nhan va thei gian tir nhan thic coa cr dan da thi. Nghign
clru giap xac lap ban séc da thi coa TP Da Lat bang cach sk
dung ket hpp céc phuong phap nghién ciu dinh tinh va dinh
lreng. bao gdm phueng phap danh gia ndm bt (CEMs) va Thao
lugn Nham tap trung (GFD). K&t qué cia nghign ciu dd xac dinh
dugc 19 danh myc chinh, trong da chira 93 yeu td cu thé.
Nhitng théng tin ndy cung cép mdt nén tang khoa hoc quan
trong dé xac dinh khung Iy thuyet vé ban sic da thi tai Da Lat
va dinh hwdng cho quy hoach va phat trién cia thanh phd.

Tir khéa: Ban séc da thi; CEMs; Thao luan nham tap trung; Da Lat.

1. INTRODUCTION

1.1. Background

In the context of urban development in Vietnam, the absence of a
distinct and scientific theoretical foundation results in numerous issues
that undermine the urban identity. It is true that numerous cities in
Vietnam are gradually losing their unique identities, as they transition
to a shared model that is quite similar. Some are even willing to trade
the gradual loss of accumulated historical and environmental values
that have been accumulated over hundreds of years, or even
thousands of years, in order to prioritize development [1]. The current
approach involves the management, preservation, and restoration of
historical and cultural structures [2]. The first step in enhancing and
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promoting the value of urban identity is to identify the elements and
their respective values [2].

Identity is essential in the social and cultural spheres, transcending
the mere physical attributes of a location [3]. Furthermore, it is
suggested that the physical arrangement of urban spaces is
inextricably linked to their social and cultural characteristics, as well as
their political dynamics and economic frameworks [4].

Proshansky, Fabian, and Kaminoff (2014) define "place-identity" as
a combination of memories, perceptions, interpretations, ideas, and
associated emotions regarding particular physical locations [5]. The
term "sense of place" refers to a perception that is held by individuals,
rather than the location itself. It is a symbol that signifies the
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uniqueness of a location, a characteristic that some geographic
locations possess while others do not. The concept of "sense of place"
incorporates the manner in which individuals perceive, articulate,
envision, and comprehend the environment in which they live. The
complex relationship between humans and their environment is
suggested by terms such as attachment to a place or sense of place.
This relationship encompasses the impact of human activities on the
adjacent environment and the influence of the natural environment
on humans [6], [7].

In the discipline of urban research, scholars attempt to establish a
city's identity in order to improve the quality of life for its residents.
They develop and pursue theories to achieve this goal. Specifically,
Kevin Lynch defines identity as the extent to which an individual can
identify or recall a location as distinct from others, and he assigns the
term “identity” the connotation of “individuality or oneness” [8]. The
visual perception of distinctive features, including nodes, paths,
districts, landmarks, and borders, shapes the concept of urban identity,
which is centered on the arrangement of urban spaces [9]. This
method involves the implementation of a design language that
incorporates geometric principles to organize physical elements in
order to produce an enticing cityscape [10]. Christopher Alexander
conducted research to identify the characteristics of form concerning
human behavior, thereby defining the pattern language theory for
design, drawing inspiration from the identity of conventional
buildings [11]. According to Alexander (2018), this theory suggests 253
patterns and further refines 15 geometric properties [11].

| FRm
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Figure 1. Danang city location and street candidates

1.2. Research Status

There has been a significant amount of research conducted on
the factors that influence urban identity since Lynch's examination of
American cities, which aimed to identify the components that
contribute to a more visceral and memorable urban image for urban
residents. Theorizing the urban identity concept in environmental
studies and urbanism has been significantly influenced by the
definition and development of the concept of place identity from the
perspectives of scientific fields such as psychology, philosophy,
sociology, human geography, and anthropology by scholars such as
Relph (1976), Canter (1977), and Proshansky (1978; 1983; 1987) [12].

Nevertheless, the concept of place identity has not been
consistently addressed in studies, and there is a scarcity of empirical
work. A conceptual framework of urban identity and identification is
being developed based on self-concept [12], [13]. Oktay (2002)
explores a real case of an old urban area that is undergoing a
transformation process under modern conditions in order to bridge
the research gap between theory and empirical studies related to
urban identity. The study proposes solutions that are focused on
organizing elements in public spaces in order to achieve urban
identity, both in theory and empirically [14].

Apostolou (2023) conducted an exhaustive review of prior
research on urban identity and determined that the majority of studies
have concentrated on the sense of place and place attachment, with a
lesser emphasis on urban planning, public space, and tourism. The
research also suggested the need for additional investigation of urban
identity from the urban planning perspective and its constituent
components [15]. This demonstrates the necessity of expanding the
scope of research on urban identity to encompass urban planning and
design terms in order to optimize the variables and establish a
theoretical framework for urban identity. Pakoz (2021) proposes a
transition to smaller public spaces in lieu of larger ones, which also has
implications for urban design during the ongoing outbreak, when
discussing urban identity and perception in the context of urban
design and planning [16]. Despite the fact that this is a valuable
contribution for urban managers and planners, the influence of these
factors on the development of a unique urban environment is still
restricted to a singular entity.

1.3. Objective and Significance of Research

Based on the theory of environment-behavior studies, this study
comprehensively identifies and does not limit the factors that
contribute to the attractiveness of Dalat by centrally focusing on the
urban area as the primary research subject. This aids in the elimination
of deficiencies in prior research that employed a theoretical framework
acquired through literature review to be applied to a particular
research domain. The factors necessary to construct urban identity
from the perspective of human scale and inhabitant's perception have
not yet been comprehensively considered in current studies, both in
theoretical and practical aspects. Instead, they have concentrated
solely on specific characteristic factors, such as landscape and
buildings, or general entities, such as spatial or non-spatial entities [17].

Furthermore, because Da Lat contains diverse elements from
historical cities, heritage cities, new cities, or urban areas in the
changing context, therefore, this study helps to refine a conceptual
framework of Dalat identity for urban design, planning, and
management through identify the factors contributing to urban
identity. This study also makes an important contribution to
preserving the urban identity of Da Lat during the urbanization period,
while also playing a crucial role in the urban planning, management,
and heritage conservation processes.

2. MATERIALS AND METHODS

This study employs Environment-Behavior Studies to examine the
factors and conceptual classifications of Dalat identity, following the
completion of several phases. The research objectives and approaches
were defined in accordance with a methodology framework (refer to
Figure 1). In the initial phase, the capture evaluation method survey
(CEMs) is conducted to ascertain the factors that contribute to urban
identity. In the succeeding phase, a group discussion was
implemented to verify and optimize the factors in both physical and
non-physical categories.

TS

Figure 2. A research framework that includes a research object, objectives, and
concise methods
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2.1.Research area

Da Lat is the largest city in the Central Highlands region of
Vietnam and a distinctive urban location. It is located on the Lam
Vien Plateau, 1,500 meters (4,900 feet) above sea level. It is widely
recognized as one of the most popular tourist destinations in
Vietnam (refer to Figure 2). Da Lat is distinguished by the
coexistence and development that have arisen from the
integration of a variety of cultures over the course of its history.
The French colonial authorities, who were influenced by Western
ideologies, implemented the urban planning schemes for Da Lat
designed by Ernest Hébrard and J. Lagisquet, which originated
from indigenous inhabitants in the late 19th century. In the
modern era, urban development plans for Da Lat aim to expand
the city to 336,000 hectares by 2030. Consequently, this is the case
[18], [19], [20]. It is evident that this urban area is endowed with
historical and heritage significance; nevertheless, it is not entirely
immune to the progress of a contemporary new city in the main
area and agricultural regions in the vicinity. In addition to its
distinctive geographical aspects, Da Lat is also a popular tourist
destination.

Figure 3. The boundary of Da Lat city and the research location

2.2. Environment Behavior Studies

Environment-Behavior Studies (EBS) is a multidisciplinary field
that investigates the complex interactions between human
behavior and the physical environment. It seeks to understand
how environmental factors, both built and natural, influence
human actions, perceptions, and social dynamics, while also
examining how human activities shape and modify these
environments [21]. EBS draws upon theories and methods from
psychology, sociology, architecture, urban planning and design,
and environmental science to explore the reciprocal relationship
between people and their surroundings[22].

In the field of architecture, EBS conducts a systematic
examination of the ways in which human behavior interacts with
the constructed environment and then integrates these insights
into the design process [22]. It is possible to examine the
interaction between urban values and to establish connections
between tangible and intangible heritage across various spatial
scales, from the macro to the meso and micro levels, by utilizing
environment-behavior studies [23].

A central focus of EBS is the concept of spatial behavior-how
individuals and groups use and navigate space. This includes topics
such as territoriality, personal space, crowding, and wayfinding, which
are integral to understanding human-environment interactions [24].
For instance, Kevin Lynch’s "The Image of the City" (1960) introduced
the notion of "imageability," highlighting how the design of urban
spaces can affect users' ability to navigate, interpret, and find meaning
in their surroundings. Lynch’s work has been instrumental in
demonstrating how urban form influences cognitive mapping and
spatial orientation.
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In practice, EBS contributes to improving the design of spaces
that support human well-being, enhance functionality, and
promote sustainable living. This research informs policies and
practices in urban planning, architectural design, and landscape
architecture, offering strategies to create environments that foster
positive social behavior, ecological balance, and psychological
comfort [25].

2.3. Field survey/investigation strategy

In this investigation, a combination of quantitative and
qualitative methodologies was implemented throughout the
survey's various phases. Initially, a survey was conducted in Da Lat
city to initiate data collection, which established a fundamental
conceptual category regarding urban identity. This was succeeded
by CEMs that were designed to facilitate the identification of Da
Lat. Finally, a focus group discussion was conducted to assess the
impact of these identity factors on the city, utilizing variables that
had been established in earlier stages (Figure 1). In Table 1, the
organizational framework and specific data regarding survey
respondents are discussed in detail.

2.3.1. Capture Evaluation Method Survey

Based on the "Evaluation Grid Method" proposed by Sanui and
Inui and Noda's PPM (photo projective method), Koga
implemented CEMs Inui [26], [27]. Noda's photo projective method
is a psychological approach that utilizes the photographs taken by
survey participants to ascertain their perceptions. For many years,
this approach has been employed extensively in the field of urban
architecture [28].

The survey was conducted in the morning (6:00-9:00) and
afternoon (5:00-8:00) between December and February using
CEMs (capture evaluation method survey). This is the optimal time
for outdoor activities. The respondents were selected from 61
architecture students (32M, 29F) between the ages of 19 and 32 (M
= 22.26; SD = 1.82). A total of 1220 responses were generated as a
result of the participants' freedom to move freely in the city and
record the elements that captivate their attention. Each participant
captured 20 distinct photographs and described an unlimited
number of elements and themes in their images (Figure 3).
Because previous studies have shown that the perception and
evaluation of attractiveness, identity factors, and urban
characteristics by the public and architects do not differ
significantly [29], [30], selecting participants from the field of
architecture is considered acceptable.

l:l(]lzzmisins'm:
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Figure 4. CEM Survey report card

2.3.2. Focus group discussion and In-depth interview

Focus Group Discussion (FGD) is a qualitative research and
data collection method that involves a moderator facilitating an in-
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depth discussion among a predetermined group of individuals
regarding a particular subject. This method is intended to elicit the
thoughts, emotions, knowledge, experiences, and behaviors of the
participants through interactive dialogue with a diverse range of
individuals. FGDs are predicated on the notion that the dynamics
within the group can reveal collective insights that may be more
difficult to access in individual interviews. Nevertheless, it

Table 1. Demographic characteristics of participants of investigation.

acknowledges that knowledge may not be equally distributed
among all members of the group, nor is it presumed that each
community possesses a consistent set of fundamental
understandings. Rather, FGDs facilitate the examination of shared
narratives and the distinctions in individual experiences,
perspectives, and cultural understandings through open-ended
discussions (see Table 2).

Demographic Characteristics

Participants Experts Total
Investigation Groups
CEMs Local Traveler
5(3M,2F) 17(11M,6F) 22(14M,8F)
Focus group discussion Local Traveler
5(3M,2F) 17(11M,6F) 4 (3M,1F) 26(17M,9F)

Table 2. Characteristics of focus group discussion (FGD).

Participants

research perspective.
Mode of Conduct
Scope of Insights

Numerous participants who possess one or more shared characteristics that are significant from a

Semi-structured; meticulously organized and executed with caution.
Frequently, a broad range of A limited range of opinions, notions, and/or experiences; the addition

of a focus on experiences, but it provides profound individual insights into social interaction

between participants.
Level of Focus
Degree of Participation

A high degree of concentration on the designated subject(s).
When moderated with precision and effectiveness.

Equitable contributions are made by all participants to the discourse.

3. RESULTS

3.1. Urban identity factors of Da Lat city

The results obtained from the two survey phases (CEMs &
Focus Group Discussion via analyzed by KJ method which
classified by its similarity) suggest that urban identity factors have
been categorized into six primary groups with 21 sub-categories.

Table 3. Urban identity categories and factors of Da Lat city

These groups include (1) Architectural and Built Environment, (2)
Cultural, (3) Natural, (4) Green & Blue Infrastructure, (5) Service, and
(6) Others. A variety of elements that correspond to each group
and contribute to the formation of Da Lat's identity have been
identified, as illustrated in Table 3.

Indigenous-style buildings

o Stilt House; ® Long Dwelling House; ¢ Community House; e Market Space

French-influenced style
buildings

Architectural
and Built

e Cong Doan Hotel (Doctor Le Moine's Villa) - 1935; e Da Lat Cathedral Church (often called
“Con Ga" Church) - 1932; e Da Lat Railway Station — 1935; e Gioan-Bosco Pastoral house; ® Bao
Dai Palace | - 1940; e Residence of the Governor General (Palace 2) - 1937; e villas of Cadasa,
Quang Trung Str., and Nguyen Du Str. - 1940s; « Domain Church — 1943; e Indochina
geographical service — 1944; ¢ Da Lat Education College (Grand Lycée Yersin) — 1927;  Da Lat
Palace Heritage Hotel — 1917; o Provincial Post Office — 1917; e Lam Dong Provincial People's
Committee headquarters building (the Cochinchina Governor's Villa) - 1930; e Institute Pasteur
—1932; @ Thuy Ta restaurant — 1930; e the old Residence of Governor; ¢ Du Parc Hotel Da Lat
(Hotel Du Parc); @ Phi Anh Villa; e Villa complex in Co Giang and Co Bac streets

Envi
nvironment Modern style buildings

 Da Lat Atomic Institute — 1962; e Bao Dai Palace Ill (Residence of the Emperor d’An Nam) - 1947;
o Da Lat Market — 1958;  Thang Long High School; e Biology Institute; ® Tran Le Xuan Villa

Modern architecture

e Colline Hotel; ® Provincial Administrative Center; « MerPerle Hotel; « Aura Apartment; ¢ GO
Supermarket - Artichoke Building; e Labor Cultural Building

Public open space/ Objects

e Lam Vien Square; ® “Nha Bo” Slope; @ Da Lat Night Market; ® “Nha Lang” Slope; e Flowers and
vegetable greenhouse; Alleys;  Da Lat Flower Garden; e Yersin Park; ¢ “Ap Anh Sang” Park;
o “Bidoup” National Forest Protection Area

e Linh Son Pagoda; e Linh Phuoc Pagoda; e Truc Lam Zen Monastery; ¢ Minh Hoa Seminary;

Reliai
eligious e Couvent des Oiseaux Nun School; e Cathedral Church
o Chicken hotpot with é (basil) leaves; ® Banh can (Vietnamese mini pancakes); e “Ba Toa” Beef
. Hot Pot; ¢ Banh mi with meatball; e “X3p xdp” (green papaya salad); e Grill rice paper (banh
Cuisine . L . - .
trang nuong); ® Persimmon hanging in wind; e Dried fruits; e Strawberry; e Ice cream with
Cultural avocado; e Soy milk
Legend/ Tradition Lang-Biang love story; e “Hai M&” (two graves) pine hill; ¢ Ghost houses/ghost villas
Lifestyle ® Hospitality; ® Gentleness in people's behavior; ¢ Gentle and friendly personality of the people;

e Elegant/well-groomed way of people; ¢ Slow living characteristic; ¢ Honest personality
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Art o wall-painting village in “Nha Lang” Slope; ¢ Art of Photography; e Music

Festival/ Custom

o Da Lat Flower Festival;  Langbiang Gong Festival

Natural Geomorphology/topography

o Slopes and hills;  Valleys; ¢ Moutain passes; ® “Doi Cu” - Cu Hill (Da Lat Golf Club); e “Chien
Thang” Hill;  “Suoi Vang” valley;  Lang-Biang mountain;  “Thien Phuc Duc” Hill

Climate

e Fog; e Cold climate; e Rain/drizzle; « Sunny but cold weather; e Cold windy

Green & Blue |Water surface

Infrastructure Vang" Lake

o Xuan Huong lake; ® Tuyen Lam lake; ® Cam Ly Stream; e Chien Thang lake; ¢ Than Tho lake;
o Cam Ly Waterfall; ¢ Datanla Waterfall; « Dam of Tuyen Lam Lake; e “University” Lake; o “Suoi

Tree & Greenery

o Pine tree / Pine forest; e Prunus cerasoides; ¢ Blue jacaranda; e Wild sunflower; « Mimosa tree;
o Artichoke; e Lyly flower; e Lavender; e Hydrangea flower

Food and Beverage Service

o Coffee; » Vegetable buffet restaurant; e Coffee business in the forest

Accommodation

o Camping; ® Resort; e rental service of private vacation villas; ¢ “"Homestay”

Agriculture .
9 agricultural products

® “Van Thanh” Flower Village; e “Thai Phien” Flower Village;  “Cau Dat” Tea Hill, e Da Lat's

Service Spa/ Healing Therapy

 Sivananda Yoga Resort and Training center

Recreation

tea rooms

o Youth cultural center;  Da Lat night market; ¢ Walking street; ® Riding duck paddle boats at
Xuan Huong Lake; ® Horse-drawn vehicles and sightseeing;  Da Lat - Trai Mat train travel;

e Valley of Love; e “cloud hunting” at Cau Dat tea hill;  “cloud hunting” service at “Doi troc -
Thung lung Vang”; e “cloud hunting” at Robin Hill - Tuyen Lam Lake; e live music services and

Other Nodes and Landmarks

o Telecommunications Tower (Lam Dong Provincial Post Office); ® The tower of Da Lat
Education College; ® “University” 5-way intersection; e Lonely Pine tree

The architectural and built environment, the initial category, is
characterized by six subgroups that reveal the unique characteristics
of Da Lat: (a) Indigenous-style buildings, which consist of four types of
structures: Stilt House, Long Dwelling House, Community House, and
Market Space, are constructed by the Lach Chil and Sre people of the
Co Ho ethnic people; Table 4 describes 19 iconic buildings/building
groups of Da Lat in the (b) French-influenced style in group. In the years
1920-1945, the French were responsible for the design and
construction of these structures; There are six structures in the group
(c) Modern-style buildings, constructed between 1945 and 1975 by
Vietnamese architects who were trained and influenced by Western
architecture; For the group of structures in (d) Modern architecture, six
buildings are considered to evoke the image of Da Lat, including the
Colline Hotel, Provincial Administrative Center, MerPerle Hotel, Aura
Apartment, GO Supermarket, and Labor Cultural Building, which were
constructed in the period from 1975 to the present; (e) Public
setting/Objects (Public open space/Objects are represented through 10
elements, including Lam Vien Square, “Nha Bo” Slope, Da Lat Night
Market, “Nha Lang” Slope, Flowers and vegetable greenhouse, Alleys, Da
Lat Flower Garden, Yersin Park, “Ap Anh Sang” Park, and “Bidoup”
National Forest Protection Area. These spaces are intentionally
generated and also include spaces created randomly, non-
intentionally; and (f) Religious Buildings consist of Linh Son Pagoda, Linh
Phuoc Pagoda, Truc Lam Zen Monastery, Minh Hoa Seminary, Couvent
des Oiseaux Nun School, and Cathedral Church.

In the second group, Cultural factors contribute to the identity of
Da Lat through five sub-factors including (@) Cuisine with 11
characteristic dishes comprising both indigenous and imported from
other localities (see Table 4); (b) Legend/ Tradition characterized by 3
stories - Lang-Biang love story, “Hai M$” (two graves) pine hill, Ghost
houses/ghost villas; (c) Lifestyle described with 6 typical characteristics
of Da Lat people such as Hospitality, Gentleness in people's behavior,
Gentle and friendly persondlity of the people, Elegant/well-groomed way
of people, Slow living characteristic, Honest personality; (d) Art identified
through 3 aspects - Painting (wall-painting village in “Nha Lang” Slope),
Art of Photography, Music; (e) Festival/ Custom with two main festivals
Da Lat Flower Festival, Langbiang Gong Festival

134/ XAYDUNG 02.2025 | ISSN 2734-9888

In the third group, Natural factors encompass two elements (a)
Geomorphology/topography characterized by 8 representatives
such as Hills, Valleys, Mountain Passes, e.g. Cu Hill, “Chien Thang” Hill,
“Suoi Vang” Valley, Langbiang Mountain, “Thien Phuc Duc” Hill; (b)
Climate refers to 5 factors like Fog, Cold climate, Rain/drizzle, Sunny
but cold weather, Cold windy.

The fourth group Green & Blue Infrastructure, is divided into 2
smaller subgroups including (a) Water surface, characterized by 10
landmarks such as Xuan Huong Lake, Tuyen Lam Lake, Cam Ly
Stream, Chien Thang Lake, Than Tho Lake, Cam Ly Waterfall, Datanla
Waterfall, Dam of Tuyen Lam Lake, “University” Lake, “Suoi Vang”
Lake; (b) Tree & Greenery drawing attention with 9 types of
characteristic flowering plants like Pine tree / Pine forest, Prunus
cerasoides, Blue jacaranda, Wild sunflower, Mimosa tree, Artichoke,
Lyly flower, Lavender, Hydrangea flower.

The fifth group is seen as an important aspect of Da Lat's
identity - Service. This group consists of 5 sub-categories including
(a) Food and Beverage Service with Coffee, Vegetable buffet
restaurant, Coffee business in the forest; (b) Accommodation with 4
types of distinctive services such as Camping, Resort, Rental service
of private vacation villas, Homestay; (c) Agriculture characterized by
agricultural tourism (Agritourism), with representatives like “Van
Thanh” Flower Village, “Thai Phien” Flower Village, “Cau Dat” Tea Hill,
Da Lat's agricultural products; in the category of mental health care
services (d) Spa/ Healing Therapy is uniquely represented by
Sivananda Yoga Resort and Training Center; (e) Recreation services
with 11 distinctive representatives catering to entertainment
activities for the locals (see Table 4).

The final group is Other, which refers to nodes and landmarks
with 4 representatives including Telecommunications Tower (Lam
Dong Provincial Post Office), The tower of Da Lat Education College,
“University” 5-way intersection, Lonely Pine tree.

3.2.Inhabitants Concerns

The most significant concern for the identity of Da Lat is expressed
by individuals in the Architectural and Built Environment category,
followed by Natural and Green & Blue Infrastructure, as indicated by
the CEMs and FGD data after semantic analysis. Meanwhile, the
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Cultural and Service category is observed to have the least level of
interest. A moderate level of factors related to people's perception of
safety, population density, or pollution are included in the Others
category (Figure 4). The negative and positive aspects of people's
perceptions of the distinctiveness of Da Lat are both included in these
areas of concern.

Figure 5. Positive perception towards urban identity of Da Lat

Dwellers attribute the most significant role in the city's unique
identity to Natural actors when they delve deeper into positive
concerns. The Green&Blue Infrastructure category follows in second
place, and the Architecture & Built Environment category is ranked
third. These three categories significantly outweigh the remaining
three in terms of their impact on the public's apprehensions regarding
Da Lat (refer to Figure 4).

In contrast, individuals are deeply concerned about factors
associated with the Others category, including overcrowding,
excessive service exploitation, transportation infrastructure issues,
and water management. For example, traffic congestion, flooding,
inappropriate vendor types, and fluctuating service prices are all
significant concerns. Concerns regarding the experiences of
residents and travelers that may result in unfavorable perceptions
of the urban area are reflected in this category. The Architecture &
Built Environment category is ranked second. In the interim, the
remaining categories, including Service and Natural, are ranked
relatively low, with the Cultural factor being the lowest. It is
particularly noteworthy that the Green & Blue Infrastructure
category does not appear in the concerns of the people (Figure 5).

Figure 6. Negative perception towards urban identity of Da Lat

4. DISCUSSION

4.1. Da Lat Urban identity Implications

Researchers, administrators, planners, and the general public have
all expressed concern regarding the potential loss of Da Lat's
identification. In recent years, specialists who are involved in the broad
planning of Da Lat have proposed several keywords to assist in the
preservation of the city's urban identity. These keywords include
“distinctive climate”, “green patches”, “architectural heritage”, and
“medium and small-scale resort urban” [31]. Unfortunately, there is a
scarcity of proposals that pertain to a comprehensive and systematic
investigation that elucidates the municipal identity of Da Lat.
Consequently, a conceptual framework of Da Lat's identity has been
delineated in a hierarchical manner, with 19 principal categories and
93 specific elements, ranging from macro to micro levels (please refer

to Table 8). This serves as a critical scientific foundation for the
assessment of the theoretical framework of Da Lat's urban identity and
the direction of the city's planning and development.

This study demonstrates that the most significant factors in the
unique identification of this city are Natural factors, such as climate and
geomorphology/topography, from the perspective of the residents. The
group of Green&Blue Infrastructure, which includes water surfaces, trees,
and greenery, is ranked second (Figure 3). Indeed, urban development
activities are causing a transition from forest areas to other land use
types, particularly for the expansion of built-up and agricultural land,
despite the fact that these are the two characteristic factors of Da Lat
[32], [33]. This trend in land use change is having a substantial impact on
the urban identity of Da Lat. Consequently, it is imperative to evaluate
proposals for urban expansion, planning structures, and planning
solutions that do not compromise the natural, green, and blue
infrastructure structures. The third most significant factor in the urban
identity of Da Lat is the Architecture & Built Environment, which includes
Indigenous buildings, Modern architecture buildings, Public open
space/Objects, and Religious Buildings (Figure 3). Consequently,
regulations regarding classification, conservation, construction, and
reasonable management are required.

Currently, Da Lat is suffering from a lack of control over urban
construction, as evidenced by the excessively high building densities in
the central area, as well as the large volumes and towering structures.
Furthermore, the demolition of architectural heritage sites has been the
result of inadequate management [34]. The research findings regarding
the concerns of Da Lat residents regarding the Architecture & Built
Environment group, which negatively influences inhabitants'
perceptions of Da Lat's identity, are consistent with this statement
(Figure 4). Additionally, the Others group emphasizes concerns
regarding the potential negative impressions that residents and visitors
may leave on the city. Particularly, concerns regarding transportation
infrastructure, overcrowding, and water management, including
inundation and traffic congestion, are addressed. As a result, it is
imperative to create urban technical infrastructure systems that are
capable of accommodating the internal requirements of urban areas
and to reorganize the urban structure in order to alleviate the pressure
on the traditional urban central areas. Additionally, this resolution aligns
with the view of certain experts who contend that Da Lat planning
necessitates the establishment of a multimodal transportation system
and regional connectivity [35]. Additionally, the negative impression that
urban experiencers are left with is influenced by the following: excessive
service exploitation, limited urban space, inappropriate vendor types
that do not align with the landscape, and service pricing fluctuations.

In accordance with the conceptual frameworks of urban identity
proposed in section 4.1, the research findings for the Da Lat case study
indicate that 67 extant elements have the most substantial influence on
the urban identity of Da Lat. These parameters are classified into 17
categories. (1) Indigenous buildings group, (2) Modern architecture
group, (3) Public open space/objects, (4) Religious buildings. (5) Local
custom/tradition, (6) Foods and Snacks, (7) Fruits, (8), Lifestyle, (9),
Climate, (10), Geomorphology/topography, (11) Typical Blue
Infrastructure, (12) Typical landscape component, (13) Exotic Flower, (14)
Natural Sightseeing, (15) Tourist fundamental destination, (16)
Agritourism, (17) Chill-out. In summary, the 17 groups mentioned in
Figure 6 and Table 9 must be the primary focus of designers, urban
planners, and authorities in order to fortify Da Lat's urban identity, as
they collectively affect 80% of the city's identity. This research also
suggests that the content of updating the general planning of Da Lat
city and its adjacent areas by 2030 with an eye toward 2050 necessitates
certain considerations. The planning process must not only integrate
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landscape areas, green spaces, parks, and zoning urban areas, but also
incorporate and incorporate urban identity factors [33]. Challenges may
arise in the administration and preservation of typical landscape
components that are dispersed throughout the urban region of Da Lat
due to the zoning of space. In addition, a city model that emphasizes a
historical central core and disperses connecting axis around it may have
a detrimental effect on geomorphology and topography [33].
Additionally, it is imperative to incorporate agritourism components into
the urban framework rather than exclusively emphasizing sustainable
agriculture [33].

5.CONCLUSION

Scholars have endeavored to define and construct conceptual and
theoretical frameworks to facilitate the development of various cities,
but the pursuit of answers to urban identity remains an elusive challenge
in the field of urban studies. Self-categorization theory, identity process,
and social identity theory have established the groundwork for the
development of a comprehensive conceptual framework for urban
identity. This research is formulated using an integrated research
methodology to simultaneously ascertain the urban identity of a city,
taking into account all three theories. Fortunately, the theory of
environment-behavior studies has established an ideal framework for
investigating urban identity (place-centered) in the social, personal, and
temporal dimensions of urban residents' perceptions.

Administrators, planners, designers, and policymakers must
concentrate on the 67 existing elements identified in the following 17
categories in order to maintain the identity values of Da Lat city in its
current state of development: (1) Indigenous buildings group, (2)
Modern architecture group, (3) Public open space/objects, (4)
Religious buildings. (5) Local custom/tradition, (6) Foods and Snacks,
(7) Fruits, (8), Lifestyle, (9), Climate, (10), Geomorphology/topography,
(11) Typical Blue Infrastructure, (12) Typical landscape component, (13)
Exotic Flower, (14) Natural Sightseeing, (15) Tourist fundamental
destination, (16) Agritourism, (17) Chill-out.

The social and personal approach is the primary focus of this study;
however, it does not provide a comprehensive analysis of the disparities
in demographic perceptions of urban identity. In order to construct an
exhaustive framework that can be applied to a variety of future cases, it is
imperative to optimize variables in this exploratory study. This aspect will
be the focus of future research, as the reciprocal relationship between
these factors and urban identity perception remains unclear.
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ABSTRACT

With the rapid development of means of transport today in big cities
in Vietnam and developing countries around the world, traditional
urban traffic light control systems cannot allocate traffic light
cycle times at intersections optimally, causing traffic congestion
to become increasingly serious. With the support of Netlogo
software, on the basis of multi-agent modeling, we have built an
optimal simulation model of light cycle time for the problem of
balancing actual traffic volume and cycle time lights at traffic
intersections. We use the optimal light cycle length algorithm to
calculate the traffic light cycle time within the most suitable range.
The traffic flow at the intersection is set manually, thereby
analyzing the effectiveness of the traffic light cycle time with the
traffic flow. A loop to vary the traffic light cycle time within a
reasonable computational range was applied. The final result is
that, through the simulation model, traffic light cycle times can be
optimally and flexibly adjusted to different traffic flows.
Keywords: Traffic lights; multi-agent system; Netlogo; contral
system optimizatio..

TGM TAT

Hién nay. vai sur phét trién nhanh chang cia céc phuang tign giao thang
& cac thanh phd lan Viet Nam va cac nwdc dang phat trién trén the gidi,
he thang diéu khién den giao thang da thi truyén thang khang thé phan
bd theri gian chu ky den giao théng tai cac nit giao mat cach tdi vu,
khign tinh trang tac nghin giao thang ngay cang nghiém trong. Vi sur
hd trg coa phan mém Netlogo, trén co sérma hinh hoa da tac tir, nham
tac gia da xay dung duge ma hinh ma phang tdi vu thai gian chu ky dan
cho bai toan can bang giira luu lrgng giao thang thuc t8 va thiri gian
chu ky d&n tai nit gian thang. Nham tac gia da sir dung thuat toén da
dai chu ky d&n tdi wu dé tinh toan thevi gian chu ky den giao thang trong
pham vi phu hp nhét. Liru lwgng giao thang tai nit giao dugc thigt lap
thii céing, qua da phan tich hiu qua cia thai gian chu ky dén giao thang
viri lru lrgng giao thang. Mat vang lap dé thay ddi thiri gian chu ky dan
giao thang trong pham vi tinh toan hop ly da durec &p dung. Ket qué 1
thang qua ma hinh ma phang, thari gian chu ky d&n giao thang ca the
durge diéu chinh tdi vu va linh hoat theo céc ludng giao thang khac nhau.
Tir khda: D&n giao thang; he thing da tac nhan; Netlogo; tdi wu hda
he thang diéu khién.

1. INTRODUCTION

Intelligent transportation has emerged as a hallmark of the
contemporary urbanization process. The rising quantity of vehicles
significantly contributes to the escalating urban traffic congestion
in Vietham and other developing nations, diminishing travel
efficiency and prompting the development of smart transportation
solutions. Urban road traffic congestion is attributable to various
factors, including the proliferation of automobiles, inadequate
urban road infrastructure, and inflexible traffic signal timing at
intersections [1]. These issues have significantly impacted
individuals' everyday commutes and urban development. Urban
transportation congestion has emerged as a critical issue that cities
must rapidly address. Urban traffic light control is an effective
strategy to alter urban road traffic conditions, enhance vehicle

operational efficiency, and decrease traffic light wait times. The
existing urban traffic system is marked by complexity and
irrationality, leading to numerous emergency situations, which
complicates the development of an effective and rational
simulation model [2], [3]. In the developing nations, fixed traffic light
timing is a significant barrier to the implementation of intelligent
urban transportation, negatively impacting people's lives and
placing additional strain on urban roads.

Traffic researchers both domestically and internationally have
suggested numerous solutions for conventional and intelligent
traffic light management. Scholar Xu Cheng proposed a solution to
segment the day into multiple time intervals, reflecting the
substantial variations in traffic volume throughout the day, and to
apply distinct regulations for each interval [4]. This research method
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has numerous limitations and is applicable only to specific
scenarios, such as when the traffic volume at an intersection
remains constant, which is evidently unsuitable for the variability of
urban road traffic. A state of paralysis will ensue, resulting in traffic
congestion or direct collisions. Conventional solutions fail to fully
utilize the flexibility and efficiency of traffic signals.

In 2010, Thong conducted a study on the dynamic control
method for traffic lights, utilizing the theory of hedge algebra. This
solution uses a dynamic programming method and integrates
algorithms into the calculation of traffic light cycle time, increasing
efficiency compared to fixed light cycles and making the traffic light
control system more flexible and versatile [5]. Pham Duy Duong and
his colleagues have studied and proposed an intelligent control
solution for traffic lights systems using PLC S7-1200. This study
employs the PLC S7-11200 controller, along with an algorithm for
cycle and signal phasing optimization, in Matlab to construct the
control interface and successfully test four traffic light models [6]. On
the basis of a fuzzy inference algorithm, Li Hong proposed an
intelligent traffic light system [7]. Using the concept of dynamic
programming, he separated all of the city's roads into numerous sub-
roads, connected them with nearby roads, and finished the traffic
light planning for the entire city by connecting the sub-roads with a
coordinated control system. In 2015, Cao Nguyen Khoa Nam and
colleagues studied applying wireless sensor network to control and
supervise traffic light node controllers [8]. Kartikasari et al. studied
traffic light control optimization using Sugeno fuzzy logic method,
the study calculated the optimal traffic light duration by applying
fuzzy logic at intersections, by inputting the density of each lane in
the intersection [9]. In 2018, Deng et al. proposed an intelligent traffic
light system utilizing fuzzy inference rules, which compares the
disparity between the number of vehicles awaiting the redlight phase
and those waiting during the green light phase across various road
segments as input variables to optimize green light durations [10].
The duration of the green light serves as an output to deduce the
green light duration for each lane. In 2020, Yao and colleagues
introduced a machine learning approach to oversee and regulate the
traffic light system functioning within an iterative framework [11].
Each day is segmented into various time periods based on distinct
traffic flows, and the traffic volume for each period is subsequently
recorded. Utilize iterative learning control to determine the optimal
traffic signal duration for the present roadway segment.

Simulation methods are extensively utilized in the analysis and
optimization of traffic light control systems. There are many tools
used to study agent-based model simulations, like AnyLogic,
NetLogo, Mason, Swarm, Repast, MATSim, GAMA, etc., each with its
own strengths. NetLogo is one of them, it was developed at
Northwestern University’s Center for Connected Learning and
Computer-Based Modeling (CCL). Netlogo is particularly effective
for modeling complex systems involving interactions between
numerous agents over time. NetLogo is a powerful, flexible, and
user-friendly platform for traffic simulation, especially in
educational, behavioral, and small-to-medium scale contexts. From
a simulation standpoint, modeling and simulating intricate urban
routes is an excellent method for optimizing time and traffic flow
rate. Agents are represented as vehicles, roads, intersections,
pedestrians, traffic lights, etc [12], [13]. Each agent is given
intelligent characteristics that are comparable to those of traffic
participants, and they will function in a virtual setting, producing
appropriate and useful data for study and examination.

While developed countries have successfully designed and
implemented various intelligent traffic light control systems to
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mitigate congestion, these systems often rely on sophisticated
algorithms and advanced technological infrastructures. Such
solutions, while effective, are frequently associated with significant
financial investments and high levels of technical expertise, making
them challenging to adopt in developing contexts.

In Vietnam, where economic and technical resources are
limited, the implementation of intelligent traffic systems faces
numerous barriers. These include inadequate infrastructure,
budgetary constraints, and a shortage of skilled personnel capable
of managing and maintaining advanced traffic systems.
Furthermore, Vietnam'’s unique traffic dynamics-characterized by
the dominance of motorbikes, informal traffic behaviors, and non-
standardized road infrastructure-complicate the direct adoption of
models designed for developed countries.

The Netlogo platform offers a cost-effective and adaptable
alternative for simulating traffic scenarios in Vietnam. However, its
application is subject to specific assumptions and limitations: (1)
Assumptions: The effective use of Netlogo assumes access to
accurate and reliable traffic data for input into the simulations.
However, in Vietnam, data collection methods are often
inconsistent, and real-time traffic monitoring remains
underdeveloped. Furthermore, the platform presupposes that
simulation findings can be integrated into practical traffic
management strategies, which necessitates inter-agency
coordination and infrastructure support; (2) Limitations: The
simplified modeling capabilities of Netlogo may not fully
encapsulate the complexity of Vietnam's traffic systems, such as
informal lane-sharing, mixed vehicle types, or unpredictable driver
behaviors. Moreover, the platform's outcomes are highly
dependent on the quality of input data and the assumptions
underpinning the simulation models. Without rigorous validation
against real-world conditions, the reliability and applicability of
simulation results may be limited.

Despite these challenges, the Netlogo platform provides a
valuable starting point for addressing Vietnam's traffic
management issues. It enables policymakers and researchers to
simulate and test various scenarios in a cost-effective manner,
thereby offering insights into potential traffic solutions. To
maximize its effectiveness, future efforts should focus on improving
data collection, refining simulation models to better reflect local
traffic conditions, and fostering inter-agency collaboration to
translate simulation outcomes into actionable strategies.

This paper proposes a simple traffic light control system
implemented on the Netlogo simulation platform. The system
manually sets the number of vehicles in the simulation, adjusts traffic
lights in real-time based on the level of road traffic congestion, and
identifies the optimal solution through iterative testing. This approach,
while straightforward, provides a practical framework to explore traffic
management strategies in a resource-constrained context.

2. RESEARCH METHODS

The paper sets the vehicle properties in the Netlogo simulation
software and sets different number of cars, and then calculates the
traffic light time within a reasonable range through the optimal cycle
length formula. We simulated various situations when vehicles pass
through the intersection. Time-based data has been recorded. By
continuously comparing and processing the data to provide the
optimal lamp cycle time in each situation, minimize the average waiting
time of vehicles. Because in practice, most urban traffic is simple basic
intersections, so this paper chose the simplest intersection to simulate
in order to bring clarity and accuracy to the model.
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3. SIMULATION MODEL OF INTELLIGENT TRAFFIC LIGHT
CONTROL SYSTEM USING NETLOGO
In the paper, the Netlogo simulation platform is applied to
model an intersection and cars operations on it to calculate optimal
traffic light cycle times under different scenarios. The Iterative
Learning Control method is utilized to address issues such as
prolonged waiting times on conventional traffic routes, ensuring
that vehicles experience unobstructed flow and operate efficiently.
3.1 Algorithm for establishing the optimal length of lamp
cycles
The formula for determining the optimal length of the light
cycle is as follows:
_15L+5
T 1-y (M
L= (I+I1-4)

Where CO: Optimal traffic light cycle length (in seconds), L:

Total lost time per cycle, Y : Critical flow ratio, I : Intergreen time,
Z : Summation for all phases of the intersection, / : Start-up loss

time when vehicles begin moving after a green light, typically
around 2 seconds per phase, 4 : Effective green time, which is the
actual green light duration minus any delays or losses during the
phase, and Y is calculated by formula (2) with g, is the flow rate

(vehicles per hour) of phase I and S, is the saturation flow rate

(vehicles per hour per lane of phase i.
y=3 )
SI

The duration of the traffic light cycle must be maintained within
a reasonable range [14]. A reduced light cycle time substantially
enhances traffic capacity and alleviates traffic congestion. When the
light cycle surpasses 150 seconds, traffic capacity cannot be
significantly enhanced, and delay time will increase. The light cycle
duration should not be excessively brief. A brief cycle may impede
the safe passage of pedestrians and vehicles through the
intersection, potentially leading to traffic accidents. Consequently,
the parameters of the light cycle must be distinctly delineated. The
typical duration of the light cycle ranges from 45 to 150.

3.2 Building an intelligent traffic light control model using
Netlogo

The intelligent traffic light control system model built on the
Netlogo platform is divided into three steps: the agent definition
phase, the agent rules simulation step, and finally the verification
and calibration step. The diagram for building an intelligent traffic

light control model on the NetLogo is shown in Figure 1.
i N N
Step 1 Step 2 Step 3
AGENT DEFINITION RULES MODELING RUN THE MODEL
Types - Behavior ‘Yerification
Agent propertics

- |mteractian - Callbration ]

Figure 1. The diagram building a traffic light control model on the Netlogo.

In the agent definition step, based on the behavioral and
functional characteristics of the entities in the traffic light control
model, the turtle agent is specifically modeled into two types: cars
and traffic lights. The simulated patch is an urban road. The car
agent determines its position by interacting with the intersection to
determine its driving state, such as whether it can turn or not. The
interactions between agents are divided into two types: one is the
interaction between cars, and the other is the interaction between
cars and traffic lights.

In the rules modeling step, we model the behavior and interactions
of agents based on rules. The interaction between cars causes them to
adjust their speed. If the car behind is faster than the one in front, it will
decide whether to pass. If not, it will automatically reduce its speed.
When the car in front reaches zero speed and the car behind is in a
waiting state, the car's current speed also decreases to zero. Cars and
traffic lights interact with each other When the car passes through an
intersection, the traffic light will make a reasonable judgment. When
the light is red, the speed is set to 0, and when the light is green, the car
can pass that section of the road. Using Netlogo language to encode
the correlations between the components in the model, the traffic light
cycle time is obtained by applying the optimal cycle length formula (1)
to further achieve a reasonable traffic light cycle time range at the
intersection in the actual situation. Traffic intersection simulation model
is shown in Figure 2.

Figure 2. Traffic intersection simulation model

Control buttons, intersection displays, and graphs make up the
model interface. You can adjust the number of cars appearing in the
interface by using the "number of cars" feature. Additionally, you can
use the "current-auto" feature to automatically adjust the traffic light
changes at the current intersection. The "ticks per cycle" slider adjusts
the dynamic change cycle of the traffic lights. The car's max-speed limit
is 1.0. This is because the car must look ahead at the speed limit to
determine if there is a car ahead; if not, it speeds up, and if there is, it
slows down. The Change light button controls the traffic light change
at the intersection at any time, which is often used when traffic jams
occur. The Setup button resets all variables. The Go button starts the
model run.

In the verification and calibration step are performed
simultaneously to confirm the validity and accuracy of the model
behaviours. Model analysis shows that when there are few cars passing
through the intersection and no traffic lights to block the waiting cars,
the average waiting time and average speed of the cars are significantly
lower than when there are traffic lights. For example, if there is only one
car and no traffic lights, driving is convenient; with traffic lights, you
have to wait. However, as the number of cars increases, the benefits of
having traffic lights become more and more obvious. Traffic lights help
maintain order on the road. Therefore, a fixed traffic light cycle will lead
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to less waiting time wasted for cars. Smart traffic lights can effectively
avoid this problem.

4. RESULTS

To evaluate the benefits of intelligent traffic light control, this
paper uses the Netlogo platform to simulate the state of vehicles
passing through the intersection, record the generated data, and
compare the generated data in the model with each other. We
obtain data in two scenarios.

Scenario 1: The paper uses a traffic light control system with
fixed light times.

Analysis and evaluation with different traffic volumes. In the
case of a low and high number of cars, Figures 3 and 4 are graphs
respectively describe the number of cars waiting at traffic lights at
intersections (a), the average speed of cars (b), and the average
waiting time of cars over time.

Graph (c) of Figures 3 and 4 reveals a significant change in the
average waiting time of cars passing through the intersection when the
traffic light time remains unchanged; an increase in the number of cars
also results in a longer average waiting time. Therefore, when there are
more cars in circulation, it is necessary to change the operating time of
traffic lights to reduce the average waiting time of cars.

Scenario 2: Intelligent traffic light cycle time change method is
applied to the case of many cars at the intersection (Figure 5).

Infigure 5, we use the method of changing the smart traffic light cycle
time. According to the display results of graphs (a), (b), (c) of figures 4 and
5, it shows that the implementation of the smart traffic light cycle
significantly reduces the average waiting time in situation where many
cars are passing through the intersection. With the same large number of
installed cars, in the case of using a fixed light cycle, the maximum average
waiting time of the vehicle is close to level 5, while in the case of using the
method of changing the smart light cycle, the maximum average waiting
time is only slightly greater than level 2. At the same time, the variation of
the average waiting time is at a stable level. The average speed of the car
and the number of cars stopping at the intersection in both scenarios
were basically maintained at a stable level.
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Figure 3. Scenario that there are not many cars at the intersection.
Stogperd Cars Avernge wpeed of Car Average Wail Tune of Car
L oS r A 5
¢l TR ALY _r-.w,f\x'%w.f*w-- i |
§ = W e o {
g' 1 3
- H ¥
| AAM 1o i H
e“'jlr‘“’_l £ I"\."f 4 \"'t'hf'-‘\_. a ..I'\.
(a) (b) ()
Figure 4. Scenario with a large number of vehicles at intersection
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Figure 5. Scenario of using smart traffic lights with a large number of vehicles at
intersection: (a) the number of cars waiting at traffic lights at intersections, (b) the average
speed of cars, (c) the average waiting time of cars over time.
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5. DISCUSSIONS

Based on the results presented, the following discussion
points could be developed to highlight the implications of the
findings:

The results highlight the effectiveness of intelligent traffic
light systems in reducing vehicle waiting times, particularly in
high-traffic scenarios. As shown in Figures 4 and 5, the maximum
average waiting time for vehicles decreased from approximately
5 to slightly above 2 when adaptive traffic light cycles were used.
This substantial reduction emphasizes the value of dynamic
systems in managing traffic flow during peak conditions.
Previous studies have similarly reported that adaptive systems
reduce congestion and improve travel times at intersections[15].

The intelligent system demonstrated stable waiting times
even under high traffic volumes, showcasing its scalability and
potential to manage increasing urban traffic demands. This is
particularly significant in rapidly urbanizing areas, where traffic
congestion is a growing concern. Similar research has noted the
importance of scalable traffic light systems in accommodating
variable traffic patterns[16].

A clear contrast in performance between fixed and adaptive
systems underscores the limitations of static systems. Fixed light
cycles resulted in longer and more variable waiting times as
traffic volumes increased, while intelligent systems provided a
more consistent and predictable traffic flow. These findings
align with previous analyses that highlight the superiority of
adaptive traffic light systems in responding to real-time traffic
conditions[17].

In addition to reducing waiting times, the intelligent system
maintained stable metrics for vehicle speed and the number of
vehicles stopping at intersections across both scenarios. This
consistency indicates that adaptive systems optimize efficiency
without negatively impacting other aspects of traffic flow,
supporting their broader adoption[18].

The results of this study support the adoption of intelligent
traffic light systems as a practical and efficient approach to
reducing congestion and improving mobility. By dynamically
adjusting light cycles based on real-time conditions, these
systems align with global efforts to integrate smart technologies
into urban infrastructure, making them a vital tool for modern
traffic management [19].

The significant improvements observed in this study
highlight the importance of deploying intelligent traffic light
systems in intersections with high traffic volumes. Future
research should explore integrating these systems into larger
traffic networks to assess their effectiveness in managing multi-
intersection coordination, which is critical for urban traffic
management [18].

This research proposes a solution to enhance traffic light
control systems at intersections, improving urban traffic flow
and convenience in daily life. However, the study has certain
limitations. First, while the model demonstrates effectiveness
through simulations and comparisons with fixed light cycles, it
has not been experimentally validated or compared with other
established models, limiting its ability to confirm broader
applicability and reliability. Second, the model assumes
simplified intersections without curvatures, left-turn traffic
lights, or diverse traffic behaviors, such as turning and lane-
changing, which reduces its realism. Third, the model is
designed for isolated intersections and does not account for
interactions between neighboring intersections or connecting
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routes, which are crucial for managing traffic across broader
networks. Future research should address these limitations by
incorporating more complex intersection designs, such as
curved roads and left-turn traffic lights, and by extending the
model to consider interactions between neighboring
intersections. Experimental validation of the system is essential
to confirm its practical applicability in diverse urban contexts
and to provide a comprehensive understanding of its
effectiveness

6. CONCLUSIONS

This study uses the Netlogo platform to simulate a common
urban intersection and evaluate the effectiveness of intelligent
traffic light control systems. By applying an optimal cycle
calculation formula, the study identifies a reasonable traffic light
cycle time under high traffic volume conditions, significantly
reducing the average waiting time of vehicles at intersections.
The results reveal that, compared to fixed traffic light cycles, the
adaptive intelligent traffic light system not only reduces average
waiting times but also minimizes fluctuations in waiting times
throughout the day. Additionally, the number of vehicles
waiting at traffic lights remains consistently low and stable.

Using two scenarios—one with a fixed light cycle system and
the other with an adaptive intelligent traffic light system—this
research highlights the advantages of adaptive systems. In high
traffic conditions, the intelligent system achieved a maximum
average waiting time slightly above level 2, compared to nearly
level 5 in the fixed light cycle scenario. This improvement
demonstrates the ability of intelligent traffic light systems to
enhance intersection efficiency and reduce delays without
negatively impacting other traffic metrics, such as vehicle speed
and the number of cars waiting at intersections.

These findings underscore the potential of intelligent traffic
light systems to optimize urban traffic management, particularly
in high-congestion scenarios. Their adaptability and efficiency
make them a valuable tool for addressing traffic flow challenges
and improving mobility. However, the study's focus on single
intersections and its reliance on simplified scenarios limit its
applicability to broader traffic networks. Future research should
expand the model to incorporate multi-intersection
coordination and validate these results through real-world
experiments to ensure scalability and practicality.

In conclusion, intelligent traffic light control systems offer a
promising approach to enhancing urban traffic infrastructure by
reducing delays, stabilizing traffic flow, and increasing overall
efficiency. Implementing such systems in high-traffic areas can
contribute significantly to the development of smarter and more
sustainable cities.
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ABSTRACT

The shear stress at any point along the boundary of an open section
can be determined by evaluating the shear flow integration from a
free edge or zero surface to any surface. In the case of a closed
cell, however, there is no free surface, making the problem
indeterminate, and the integration cannot be used to calculate
shear flow. While a general method to address this issue is
developed by Ncal Solution, a digital computer program has been
developed to calculate the shear flow for any cold-formed sections,
called NCFS (Ncal Cold-Formed Structure). The article presents
how to determine the value of shear flow and the properties of
arbitrary thin-walled section, based on the basic theory that
determines the geometry of the discretion, the cut line theory
calculated by Microsoft Excel, compared with the Thin Wall 2
software from Australia, the CUFSM from the LIS, and the NCFS vZ.0
software developed by NCal Solution from Vietnam to simplify for
the user, to meet the need for optimum as well as aesthetic for the
construction work.

Keywords: Shear flow; the properties of arbitrary thin-walled
section; thin-walled; CUFSM; NCFS.

TGM TAT

Ung suat cét tai bat ky diém nao doc theo ranh gigi cia mot phén
mi ca thé duge xac dinh bing cach danh gia tich phan dang cét tir
mat canh tw do hodc bé mat bang khang dén bat ky bé mit nao. Tuy
nhién, trong treang hop cia mat o kin, khang ca bé mat tw do, khién
vén dé trir nén khang xac dinh va tich phan khang thé duge st dung
dé tinh toan dong cét. Trong khi mat phueeng phéap chung dé giai
quyét vén dé nay dugc phat trign bai Ncal Solution, mat chuong
trinh may tinh ki thuat sd da duoc phat trién dé tinh toan dang cét
cho bat ky phan nao duge tao hinh nguai, duge goi la NCFS (Céu tric
tao hinh ngudi Ncal). Bai bao trinh bay cach xac dinh gia tri dang
cét va cac dac trung hinh hoc cia céu kign thanh mang ca tigt dién
bét ky, dua trén Iy thuyet co ban xéc dinh dac trung hinh hoc coa
tiét dien, Iy thuygt dong cat dugc tinh toan bang Microsoft Excel, so
sanh vai phan mém Thin Wall 2 dén tir Uc, CUFSM déhn tir My, va phan
meém NCFS v2.0 do NCal Solution cia Vigt Nam phét trigén nhim don
gian hda cho nguai ding, dap tng nhu cdu tdi vu ciing nhu thdm my
cho cang trinh xay dung.

Tir khéa: Dong cét; dac trung hinh hoc cia cau kién thanh mang co

tiét dign bat ky; thanh thanh mang; CUFSM; NCFS.

1. INTRODUCTION

Thin-walled structural members play a crucial role in modern
construction due to their outstanding advantages, such as
lightweight, ease of fabrication, and design versatility. These
characteristics have led to their increasingly widespread use in
structural applications, including walls, floors, roofs, and trusses. When
employed effectively, thin-walled members can provide significant
economic benefits. Thin-walled steel products range from discrete
components like purlins, wall beams, floor beams, and cladding (wall
panels, roofing sheets) to complete structural systems such as single-
story frames, industrial buildings, and public structures. Many steel
structure manufacturers have gradually transferred technology from
abroad and successfully produced a variety of thin-walled steel
structures. With their ability to optimize material usage and reduce
costs, thin-walled sections have become increasingly popular in both
civil and industrial construction projects (Hancock [1]).
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Currently, thin-walled members subjected to bending are one of the
most commonly encountered components in thin-walled structures, such
as wall studs, beams, and purlins. With advancements in engineering and
technology, a growing variety of thin-walled cross-sectional shapes have
emerged to meet both optimization and aesthetic demands in
construction projects. Developing methods to determine suitable cross-
sections for these members can help engineers design sections that
achieve a balance between bending capacity, material efficiency, and
manufacturability.

In practical applications, thin-walled members often feature open,
closed, or combined open-closed cross-sections. Open sections, such as C,
Z, or | shapes, are easier to fabricate and assemble but have limitations in
torsional resistance. Conversely, closed sections, such as circular or
rectangular tubes, exhibit higher torsional strength but require more
complex fabrication processes. Hybrid sections combining open and
closed shapes offer greater design flexibility but present challenges in
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calculating geometric properties, such as shear flow, moments of inertia,
and torsional constants.

Moreover, accurately determining geometric properties, such as
moments of inertia, torsional constants, and shear flow constants, is
essential for stability analysis and material-efficient design. This is
particularly critical in structural engineering and related technical fields, as
calculating shear flow values is integral to addressing instability caused by
shear stress. However, most current calculation methods are based on
simplified models or require complex data input procedures, making their
practical application challenging. (Vlasov [2], Rajagopalan [3]).

Traditional methods for determining shear flow often require users to
define the sequence of edges and nodes for the cross-section, increasing
the likelihood of errors and reducing design efficiency (M.Shama [4], CISC
[5]). These limitations become more pronounced when working with
cross-sections of complex or asymmetric shapes, which are increasingly
used in modern construction projects for their aesthetic appeal and load-
bearing capacity.

Additionally, advancements in technology and engineering software
have opened new research directions for optimizing thin-walled cross-
sections. Modern algorithms, such as finite element methods (FEM) and
advanced analytical models, have been employed to calculate shear flow
and geometric properties for arbitrary cross-sections (Kim & Kim [6]).
However, these methods often require specialized knowledge and long
computational times, posing limitations for practical use by design
engineers.

The NCFS software, developed by NCal Solution in Vietnam,
represents a cutting-edge solution for determining shear flow and
geometric properties of thin-walled cross-sections in any input format.
This software leverages efficient algorithms to overcome the
aforementioned limitations, simplifying the calculation process and
broadening its applicability in practical projects. Furthermore, it supports
optimization of material efficiency and aesthetic considerations in
construction design.

This research aims to establish a theoretical and experimental
foundation for calculating shear flow and geometric characteristics of thin-
walled members with arbitrary cross-sections. Additionally, the study
focuses on optimizing cross-sectional shapes to achieve a balance
between load-bearing capacity, material efficiency, and aesthetic appeal
in design. The findings of this study will not only contribute to the
theoretical framework for thin-walled structures but also assist engineers

in applying these principles effectively in practical construction.
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Figure 1. The cross section s divided into straight segments and connected by two nodes

2. FUNDAMENTAL THEORY FOR DETERMINING SECTIONAL
GEOMETRIC PROPERTIES

2.1. Basic Properties

A thin-walled section is discretized into straight elements connected
by nodes.

Basic geometric properties, independent of node and element
ordering, include the area, first moments of area, and moments of inertia.

© The sectional area A is calculated using the formula:

A=Y tL 4

Where:

Li:length of the i*" element

ti: thickness of the i element

 The static moment Sx about the x-axis is given by:

+

S => Lt oo T @

! Y 2
Where:
Li:length of the i*" element
ti: thickness of the it element
yio: coordinate of the starting node of the i*" element
yi1 : coordinate of the ending node of the i element
o Similarly, the static moment Sy about the y-axis can be derived

analogously:

T ot

S =) Lt “T )

e The moments of inertia:

Figure 2. Determine the moment of inertia for ainclined rectangle [7]

The moment of inertia calculation for inclined rectangles involves the
formula:

Lt _ . 1 2
I = 2#(/;2 cos’ ¢ + ¢ sin’ ¢>) +=Lt(y, +v,) @
v 19 \ i RN

2.2, Warping-Related Geometric Properties

To determine the warping constant, the generalized coordinate
system is employed.

Figure 3. Generalized polar coordinate 4]

Polar coordinate w of asection relative to a predefined center (usually
the shear center) is computed as the area (hatched) formed between the
center and the start-end points of the section. The warping constant is
calculated using:

¢ = [ 6

To determine the value of this warping constant, we need to identify
the shear center of the cross-section, with the value of the shear center
calculated using the following formula: [4]
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From the value of this shear center, we can determine the values w for
each segment element, and then use formula (5) to calculate the warping
constant.

The value of w also depends on whether the cross-section being
considered is closed or open. If the section is closed, the value of w must

beadjusted using: w = w - w @)
Where:

W polar coordinate used for the analysis of a fully open section.

. polar coordinate used for the analysis of a closed section.

3. SHEAR FLOW THEORY

3.1. Definition

Shear flow represents the magnitude and direction of shear stressin a
cross-section under shear force. It is critical in shear buckling stability
analyses.

}'!._._.. -

Figure 4. Shear flow in a cross-section (8]
The shear stress in each element is computed using:

I ) t

Where:

Q:the shear force

Ix: the moment of inertia

The parameters L; y; ti are determined based on the preceding
definitions.

Note: For closed-section, the algebraic sum of shear flows must equal
zero.

! 800 |

E
400 H F
1D e c

Figure 5. Box dimensions
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3.2. Examples

The section parameters:

e Section thickness: 10 mm, box dimensions: 800x400 mm

¢ Initial assumption: shear flow direction follows A>E>B>F>C>G
>D>H>A

Shear flow calculation under a shear force equal to 1. (Conference to
examples [4])

3.2.1. Shear flow analysis using software MS Excel (manual
calculate)

Based on the assumptions [4], shear flow values are calculated as
follows using Microsoft Excel:

Table 1. Geometric properties of sections table and calculate moment of
inertia

Length (mm)
Edge AB L= 800 mm
Edge BC L= 400 mm
Edge CD L= 800 mm
Edge DA L= 400 mm
Thickness (mm)
Edge AB t= 10 mm
Edge BC t= 10 mm
Edge CD t= 10 mm
Edge DA t= 10 mm
Moment of inertia
Edge AB = 32,00667 cm*
Edge BC = 533333 m*
Edge CD = 32,00667 cm*
Edge DA = 533333 m*
M6 men qudn tinh tiét dién = 7468000 cm?
Centeroid
Edge AB X= 400 mm
Y= 400 mm
Edge BC X= 800 mm
Y= 200 mm
Edge CD X= 400 mm
Y= 0 mm
Edge DA X= 0 mm
Y= 200 mm
Area A= 24000 mm?
Centeroid XG= 400.00 mm
YG= 200.00 mm

The shear flow value for each element is determined by a formula:
q, =q + Ig f ytds )

Where q; is the shear flow at the start node, g is at the end node of the
element.

The shear flow distribution for the open section is summarized in the
table below:

Table 2. Results shear flow for Open Sections

Edge Thickness (mm) qo,1 o2
AE 10 0.00 10.71
EB 10 10.71 21.42
BF 10 21.42 24.10
FC 10 24.10 2142
CG 10 2142 10.71
GD 10 10.71 0.00
DH 10 0.00 -2.68
HA 10 -2.68 0.00
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In closed sections, the algebraic sum of shear flows across the section
must equal zero. Adjustments to the shear flow values are made using the

fqu
9§1d3

Applying the formula, the shear flow is modified to give the following

following formula: ¢ = (10)

value: ¢ =12.5

With the corrected shear flow calculated g, the corrected shear flow
values for the closed section are:
Table 3. Results for Closed Sections

Edge Thickness (mm) qo,1 o2
AE 10 -10.71 0.00
EB 10 0.00 10.71
BF 10 10.71 13.39
FC 10 13.39 10.71
CG 10 10.71 0.00
GD 10 0.00 -10.71
DH 10 -10.71 -13.39
HA 10 -13.39 -10.71

By dividing these shear flow values by the corresponding thicknesses,
the shear stresses in the section can be determined.

3.2.2. Shear flow analysis using software

a. THIN WALL 2 software

THIN-WALL-2 is a development of the THIN-WALL program to include
shear loading and localised loading. The shear loading results in more
complex buckling modes which can be captured by THIN-WALL-2. [9]

The localised loading results in non-uniform stresses which are not
included in THIN-WALL so that a pre-buckling analysis is performed in this
case to determine the stress distributions in the section prior to buckling. [9]

The program calculates the longitudinal stresses caused by moment
and axial load, shear stresses caused by shear load, and normal stresses
caused by localised load. The buckling deformations due to these stresses
are also calculated. The stresses and buckling deformations can also be
displayed in 2D or 3D on the screen. [9]

This is sofware from the University of Sydney. The program has been
written to align with the Direct Strength Method (DSM) of design in
AS/NZS 4600 and AlISI S100. The program is written in C++ code with a
Matlab interface.

Advantages: fast and comprehensive analysis of buckling modes in
purlins..

Disadvantages:

o Limited display resolution below Full HD.

* Inability to analyze shear flow directly.

e Manual data input only; no external data integration from Excel or
CAD, ...

« Inability to self-define closed sections, leading to user-dependent
results.

Figure 6. A sectionin Thin Wall 2 is a structural element composed of nodes and elements

Two cases will be investigated: with and without the definition of
Section Loops in Thin Wall 2.
e Without Section Loops, the calculation will produce erroneous,

extremely large resullts.

Section properties in rectangular axes Section properties in principal axes

Area A 2400000 mmz2 Momentof P 746500000 mmd
area
Momentof R 745800000 mmé lyP 2133400000 mm4
area
R 333400000 mmd Shear X0 mm
Centre
Centroid Xc 400.00 mm ¥o mm
Ye 200.00 mm mm
Shear Xs 47891441 mm mm
Centre
s mm Slope Alpha 0.00 Deg

Figure 7. Results for the case where Section Loops are undefined
o With Section Loops, the results are quite reasonable and consistent

with the theoretical basis.
Data Section properties in principal axes
Modes Number 4

Moment of kP 745200000 mmd

Strips Number i area
S 4 P 2133400000 mmé
Section properties in rectangular axes Shear 0 0.00 mm

. R - - Centre i
Area A 24000.00  mm2 yo 0.00 mm
Moment of xR 746200000 mmd mm
area

¥R 1133400000 mm4 Beta y 0 mm

Centroid Xc 40000 mm Slope Apha oo Deg
Yc 200.00 mm Section constant
Shear Ks 40000 mm b, 4 1707500000
Centre - o
Ys 200.00 mm LT TT Iw  5.6830e+12

constant

Figure 8. Results for the case where Section Loops are defined

Comment

Due to the software's current limitations in analyzing 'shear flow' and
its constrained capability in defining closed sections, its functionality is
restricted to calculating only a few parameters related to shear stress, such
as the torsional constant and warping constant. Defining section loops
becomes challenging for users when dealing with complex cross-sections.
Failure to properly define this aspect may lead the software to generate
unreasonable results, potentially causing errors in subsequent calculations.
As aresult, itis not yet possible to provide comparative results with manual
calculations.

b. CUFSM software

CUFSM software, from Johns Hopkins University, véi chic ndng tuong
tu THIN WALL 2 nhung khéng cé kha nang tinh toan cho tiét dién kin.

Advantages: Free and effective for open-section analysis.

Disadvantages:

o Cannot analyze closed sections.

e Manual input of data.

Comment

Since the software is unable to perform calculations for closed sections,
it is not yet possible to provide comparative results with manual
calculations.

¢. NCFS v2.0 software

NCFS v2.0 software, a digital engineering program developed by Ncal
Solution, has been designed to calculate shear flow for any thin-walled
section geometry.

Conducta validation of the computational results from Microsoft Excel
using the NCFS-Prop tool within NCFS v2.0. Results shows matching values,
verifying the software's accuracy and reliability.
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Figure 9. Conduct a verification of the shear flow results for closed sections using the NCFS-Prop
tool within NCFSv2.0

NCFS v2.0, developed by Ncal Solution, with many advantages such as:

e Provides extensive analysis capabilities for general sections,
including open, closed, and combined open-closed sections.

o Fast calculations.

o Supporting quick data input from Excel or CAD.

Below is an example illustrating the shear flow analysis for a complex
cross-section calculated using NCFS v2.0.

Figure 10. Shear flow distribution analysis for complex geometries
To further evaluate the analytical capabilities and accuracy of the
software, an additional calculation example is conducted to determine the
warping constant for a C-section with dimensions 250x500x12 mm.
o Analysis results obtained using NCFS v2.0 software:

1

'"Warping Contants : Cw = 933333333333.33 mm"6'

Figure 11. Shear flow distribution analysis for open geometries
o Comparing the results with manual calculations based on Galambos'
formula, the warping constant is determined using the following equation:

!

2 3 1- 3« a2 d'w
c =(a)(v) ¢ P o I

Table 4. Warping calculation results
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" E’::;')(Tmh = 2574644196614.58 mm?

Comment: The results are consistent with the manual calculations.

4. CONCLUSION

The paper presented methods for determining shear flow and
geometric properties of thin-walled sections, including open and closed
sections. The application of NCFS v2.0 demonstrates its efficiency and
simplification in analyzing complex structures. NCFS v2.0 overcomes the
limitations of other software, supporting quick data input from Excel or
CAD, saving time and ensuring accuracy.

The comparison with Thin Wall 2 and CUFSM software, as well as
calculations performed using Microsoft Excel, demonstrates that NCFS
v2.0 provides results consistent with theoretical values while offering more
comprehensive analytical capabilities. The limitations of existing software
have been addressed by NCFS v2.0, which meets the demands of
optimization in structural design, particularly for complex thin-walled steel
structures. This software enhances economic efficiency, aesthetic value,
and facilitates practical application in real-world construction projects.
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ABSTRACT

Waterfront infrastructure is being prioritized for investment as an
inevitable result of counteracting riverbank erosion throughout the
Vietnamese Mekong Delta region. These projects are identified in
urban areas as multifunctional infrastructure that operates as
public spaces. Although the projects are expected to change the
urban appearance and improve residents' quality of life, the top-
down planning approach limits their potential and socio-economic
impact.

This paper investigates the role of the strategic placemaking
approach in rethinking the waterfront infrastructure in the context
of the Vietnamese Mekong Delta through the case of Vinh Long City.
The relationship between waterfront infrastructure and public
spaces with the citizens will be presented based on the inheritance
and evaluation of documents combined with empirical work and
mapping methods. Then, research by design scenarios shows the
reflection of strategic placemaking in rethinking city waterfront
development.

The result shows the importance of prioritizing the role of locality
in the design and planning process to ensure the success of an
urban space and urban infrastructure. The strategic placemaking
approach contributes to the current urban planning process and
the sustainable development strategy of the riverine urban areas
in the Vietnamese Mekong Delta region.

Keywords: Waterfront infrastructure; waterfront public space.
strategic placemaking; Vietnamese Mekong Delta; landscape
urbanism.

TGM TAT

Co st ha tdng ven sdng dang duoc vu tien ddu tr nhr mat hé qua
tt y&u cia viec ching xai man b sang trén khép ving BBSCL cia
Viet Nam. Céc du an nay duoc xac dinh & cac khu vic da thi 3 co
st ha tang da chirc ndng hoat dang nhu khéng gian cang cing. Mac
di céc du an nay duoc ky vong sé thay ddi dign mao da thi va cai
thién chét lrgng cudc séng coa cw dan, nhung cach tigp can quy
hoach tir trén xuing han ché tiém ndng va tac dang kinh t& xa hai
ciia ching.

Bai bao nghién cou vai tro cia cach tigp can kign tao noi chdn chign
e trong vigc xem xét lai co sé ha tAng ven sang trong béi cénh
DBSCL coa Viet Nam thang qua truang hop cia TP Vinh Long. Méi
quan hé giita co st ha tAng ven sang va khéng gian cong cing v
ngudi dan sé dugc trinh bay dua trén su ke thia va danh gia cac tai
ligu ket hop vai vigc thuc nghiém va phuong phap lap ban da. Sau
da. theo cac kich ban nghién ciru bang thigt ke cho thay sy phan anh
vé kién tao noi chdn chién lege trong viec xem xét lai qué trinh phat
trién ven sang cha thanh phd.

Ket qua cho thdy tdm quan trgng cda viéc vu tién vai tro cia dia
phueng trong qué trinh thigt ke va quy hoach dé dam bao sy thanh
cong cha khong gian da thj va co si ha tang da thi. Cach tiép can
kign tao noi chén chién lege gap phan vao qua trinh quy hoach da
thi hién tai va chién luge phat trién bén viing cia cac khu vuc da thi
ven sang & vang DBSCL coa Viet Nam.

Tir khda: Co st ha tAng ven sang; khang gian céng céng ven séng;
kign tao noi chén chién lrec; Bang bang séng Ciru Long; da thi hoc
canh quan.
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1. RELATIONSHIP WITH WATER

The settlement activities along the river and the intimate
relationship between humans and water result in abundant social
connection in the riverine area and become a characteristic of the
global south region. [2] Furthermore, the people in the Vietnamese
Mekong Delta region have a long history of land reclamation based on
water transportation, with an intricate system of rivers and canals that
established a hydraulic civilization at the end of the Mekong River
system. To meet the demand for connecting with water, indigenous
housing typologies always have auxiliary structures or extensions on
the water surface, creating an iconic housing typology.

Located in the center of the Mekong Delta, Vinh Long has a long
historical settlement along one of the two main branches of the Tien
River, named Co Chien. The continuous natural changes of the river,
combined with sand mining activities on the river, have led to the
alteration of the flow of the Co Chien River. [8] The phenomenon of
climate change and the construction of dams on the upper reaches of
the Mekong River has reduced the sediment flow and accelerated the
erosion of river banks in the city area, putting the settlements along the
river banks, which were already vulnerable, in critical condition.

Projects to regenerate riverbanks, urban regeneration, and
climate change adaptation have been implemented based on the
central direction, following national planning standards and
processes. Regenerating the riverside area of Vinh Long City is a
continuous process, including many projects to reinforce and
renovate riverbanks and canal banks, resettlement, and develop
urban infrastructure along the water body. The projects are also
under different managements; the embankment along the Co
Chien River is under Vietnamese government management, while
the series of projects inside the city is developed by the ODA
program under the support of the World Bank [10]

HED EVEANKUENT UNDER CONSTRUCTION ENEIANKMENT PLANSNED EMEANKMENT

Figure 1. City structure and embankment. Source: Author

According to preliminary statistics of the Vinh Long Province
Irrigation Department, more than 15km of solid embankments have
been completed, more than 3km of embankments are under
construction, and more than 9km have implementation plans.
Projects are spread across the city's waterways, starting from the
center and gradually extending to the suburbs, passing through
different areas with diverse urban characteristics.

2. MULTIFUNCTIONAL WATERFRONT INFRASTRUCTURE

There are two urban river management approaches: a command
and control approach and an ecosystem-based approach. [3] According
to the survey report on the embankments of the Hau and Tien rivers, all
urban areas in the Vietnamese Mekong Delta followed the first
approach with different technical solutions and fabrication due to the
local conditions. [9] This is an essential result because embankment
projects are classified as land protection infrastructure under the
investment and management of the Ministry of Agriculture and Rural
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Development at the central level and the Department of Agriculture
and Rural Development at the provincial level. The technical solutions
for each project in each urban area vary, but the approach is the same.
The rivers are considered uniform and homogeneous conduits and will
be developed into a predictable and straightforward system. The
approach also views the rivers, the ecosystem, and human activities as
unrelated objects. [3] Some sedimentary river areas, such as the Co6
Chim area, have a strong development of aquatic plants, mainly
Sonneratia caseolaris, creating an impressive wetland forest landscape.
The forest provides favorable conditions for the livelihoods of local
people who rely on fishing, but the approach of local authority
authority leaves this coexistence on the margins.

Meanwhile, the local authority announced the "Program for Urban
Development of Vinh Long City by 2030", developing the city towards
a " Green Riverside City — Exchange and Modern City," recognizing the
city's identity relies on the riverfront. The central river infrastructure
system of the city is considered a pivotal project to highlight the urban
characteristic image. Based on that, the planning and investment
orientation of essential projects along the riverbank include hotels,
parks, tourist train stations, and especially the riverbank infrastructure
and sidewalks along the riverbank. However, sidewalk and park
infrastructure projects are developed throughout the city, reflecting a
non-strategic development orientation as an inevitable result of
applying uniform planning standards to all projects. Combining
sidewalk public space with a river protection dike system like the
current model is a double-edged sword. On the one hand, this
combination ensures that nearly the entire riverbank is widely and
equitably physically accessible. On the downside, this system of
sidewalks and public green areas is attached to the dike and apart from
the existing urban network. which creates fragmented green areas with
no apparent function in the urban area but only decorative and
achieves the parameters of green space. The application of widespread
plant beds and taking up most of the surface area is a consequence of
the need for more landscape design ideas, leading to the inability to
organize diverse public activities for city residents.

Furthermore, changes in the river's flow are also challenging the
effectiveness of the current river embankment structure in
protecting the city. Severe erosion and subsidence occurred in the
historic center area, leading to the cessation of all commercial
exploitation of the area. Erosion also threatens street infrastructure,
sidewalks, and nearby historical buildings and requires an
estimated restoration cost of about VND 600 billion.

3. RIVERFRONT ACTIVITIES

The completion of the riverside renovation not only changes the
appearance of the city center but also creates an important basis for the
diverse development of urban life. This study surveys and collects
information on the activities taking place on the riverside embankment
and the river stream along the infrastructure and shows it on map 2.

00 ACTWTIES @ COMMERCIAL ACTRITES @ DALY ACTRITES RECREATIMAL ACTIITES

Figure 2. Waterfront activities. Source: Author
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The commercial value of the land areas adjacent to the
riverbank in the city center increases rapidly, leading to many
households starting their business, with the most popular being
food and beverage services. According to the survey results, on the
riverbank section of more than 2.2 km in the central area of Ward 1
(along Co Chien River and the Cau Lo - Co Chien River confluence,
excluding the riverside park area and the dike sections under
renovation), there is more than 1.7 km, equivalent to 75% of the
space occupied for business activities, with more than 60 business
households, and many street vendors. The activities are also
expanded to the riverbank sidewalks and are approved by the local
authority based on national regulations. Accordingly, local
businesses are allowed to use a portion of the sidewalk for
commercial and service purposes without paying a fee while also
being responsible for maintaining order and safety in the sidewalk
area. Businesses must arrange their equipment and belongings
neatly and ensure a minimum width of 800mm for pedestrian
walkways on the sidewalk. However, most businesses have taken up
the entire sidewalk along the river for equipment and parking
spaces because the design of this space is not as flexible as
expected. On the other hand, spaces not used for business purposes
are also utilized for personal activities such as storage and drying
clothes. At the same time, informal playgrounds for children or
gardens of adjacent households occupied the rest. This
phenomenon is most evident in dead-end riverbank spaces due to
unfinished projects as a result of incomplete land clearance work.

Outdoor activities in public spaces always operate according to
the rhythm of the weather during the day. In the afternoon, when
the air is more relaxed, the demand for riverside space increases,
leading to the rise in competition for the river space. Public spaces,
which should be freely accessed for physical activities, strolling, or
simply contemplating the river, are gradually being transformed
into food and beverage business areas. People must use food and
beverage services or go to unoccupied areas. The riverbank space is
even more desirable during rainy days and high tides when most of
the sidewalks inside the city are flooded. Thanks to the design level
of the embankment, the sidewalk spaces along the riverbank still
maintain their commercial function, ensuring adaptability to
flooding.

TR R 2

Figure 3. series of section and photographs show the relationship of activities and the
riverbank. Source: AuthorThe design of the dyke system, with a large
elevation difference between water and sidewalk, combines with
protection fences and a small number of steps leading down to the
river, significantly limits the connection between the city and the
water, directly affecting the lives of a part of the urban population,
who still depend on the water for their livelihood. Most of the time,
the steps connecting to the river at certain locations are not enough
to meet the diverse needs of the local people. Therefore, many
spontaneous structures were invented as boat mooring positions,

connecting people with means of livelihood near their residences.
(Fig 3) During the New Year festival, the entire riverbank is
transformed into a flower market based on significant water
transportation, leading to overloading of the steps and causing
congestion of goods. Moreover, the sidewalk space is unsuitable for
converting its function into a market, causing many difficulties for
sellers. (Fig 4)

Figure 4. Tet festival flower market. Source:https://baovinhlong.com.vn/phong-su-
anh/201602/chum-anh-nhon-nhip-cho-hoa-xuan-2663578/

The juxtaposition of contrasting images such as the under-
construction embankment system and the subsidence area,
spontaneous children's playgrounds and the city's new park,
crowded shops occupying the sidewalks and fishermen on the river
shows the important strategic role of this area in the city's life.
However, the Diagram showing the relationship between the
nature of activities in the riverside space (fig 5) shows that the
majority of activities taking place are essential activities for life,
while activities requiring high spatial quality such as community
and social activities are still limited. Most of the current social
activities are gatherings using food and beverage services. The
initial rudimentary services act as a catalyst for the rapid increase in
quantity and quality improvement as an inevitable consequence of
the self-reinforcing process of city life. [4]

SOCIAL

HANGING PLAYING PLAYING
ACTIVITIES Wi
BOAT
TOURING
CONTEM
HIKING
itk WALKING
crnows
o CYCUNG
b, CAR
SWIMMING D,
MOTOBIKE
NECESSARY  LIVEABOARD AkD PARKING
ACTIVITIES TRAWLING WASHING AGTIVITIES

Figure 5. Waterfront activities diagram shows the relationship between the nature of
activities and the spatial distribution on the riverbank. Source: Adaption from G.M.Kondolf
&Pinto (2017) and Gehl, J & Mortensen (2010).

These activities currently create a vibrant urban life,
contributing to the riverside urban image that the city government
aims to build. Thus, the local authority is developing management
regulations to improve the effectiveness of the operation of this
particular area. However, it only focuses on two aspects:
maintaining hard infrastructure to protect the land and managing
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public space occupation activities. Meanwhile, the riverbank
presents specific challenges from a planning perspective,
overlapping various issues such as competition for riverbank space,
public access needs, economic development demands, and the
conservation of natural resources of water and biodiversity. [6] This
leads to many conflicts in the planning and redevelopment process
of the waterfront in fundamental aspects such as land use, heritage,
culture, society, environment, identity, and ecology. [5]
Furthermore, the urban area of the Mekong Delta is simultaneously
affected by the heavy impact of climate change and the pressure of
growth, with the riverside area being the most obvious evidence.
The riverside area's monotonous spatial design and technical
solutions cannot meet the diverse needs of local activities. The
distance between the initial orientation and the approach method,
and the project's development, based on classical planning policies
and master plans, hinders progressive and sustainable ideas from
being implemented. This distance stems from a need for a more
thorough understanding of the city, resulting from various layers of
different interventions, both formal city-region planning and
informal short-term temporary urbanism. [1] Therefore, the
requirement for a comprehensive, integrated approach that is
simultaneously compatible with the top-down direction and
bottom-up movement in the context of the riverfront areas in
general and the city of Vinh Long, in particular, is crucial and urgent.

4. STRATEGIC PLACEMAKING APPROACH

Strategic placemaking is a deliberated process with a defined
target involving projects and activities in a specific location to
create quality places and sustainable communities. The process
involves many stakeholders with various strategic public actions,
including planning, regulation, and investment for developing
housing, public transport, public space..., and operating public
recreational, cultural, and artistic activities [11]. Unlike standard
placemaking, which tends to be more general, strategic
placemaking demonstrates a higher concentration level, with fewer
projects and clear objectives. At the same time, this approach allows
for interaction at various levels, from transforming a neighborhood
space to reshaping an entire strategic area of a city.

Strategic placemaking demonstrates compatibility when
applied to significantly complicated urban core areas, such as the
riverfront area in Vinh Long City. Firstly, having a specific goal allows
strategic placemaking to be compatible with top-down policies,
such as the city government's urban development orientation until
2030.

Secondly, strategic placemaking is also a bottom-up approach,
which could be contextualized and localized to respect and
promote existing conditions and values. Maximizing local assets is
especially important for urban areas like Vinh Long City, which is
under-resourced and not planned to be a key investment hub in the
region in the future.

Finally, this approach recognizes the entire city riverbank as an
interdisciplinary strategic project, providing a foundation for
connecting and discussing multiple relevant agencies from various
disciplines and different levels of authority for a common goal. The
approach can become an essential intermediary bridge to fill the
gap between the city government's overall strategic orientation,
planning and urban development policies, and the self-
development of the local community.

5. VISION
City-wide waterfront public space
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Figure 6. City-wide strategic placemaking vision. Source: Author

Through a strategic placemaking approach, the Vinh Long City
public waterfront could be reconceptualized as a City-wide public
space with various activities, supporting the local economy,
improving urban quality, and highlighting the city's riverside
identity. The urban riverbank needs to be re-perceived as a strategic
city project with a complex nature and many stakeholders. Many
systems need to be developed alternately to create a unified,
organic whole. Riverfront space should be re-awared as a system of
public spaces on a city scale. Not only limited to the study of
sidewalk management, as the city government is doing but also the
existing embankment and car road system should be reimagined as
a public space. The consideration of expanding public space
towards the river also creates opportunities to develop and
combine embankment infrastructure, directing the mainstream of
the Co Chien River away from the shore, thereby contributing to
ensuring the sustainability of the city's embankment infrastructure.
The waterfront is the stepping stone to enhance the connection at
all scales, ranging from the regional link between the city and
surrounding rural and urban areas to the human scale of
reconnecting human activities to the river. The city's structure
stretching along the river is a condition for developing an
innovative public water transport system, enhancing the role of
riverbank infrastructure. Shifting from car road to water
transportation is a sustainable transformation that increases cost
efficiency while reducing the negative impacts on humans and the
environment. [7]

Moreover, the implementation in the waterbody aims to
support the growth of aquatic flora, especially the native species of
Sonneratia caseolaris, generating a series of benefits, from
supporting the embankment to enhancing aquatic fauna and
ecological value, contributing to the green city identity vision.

Back to water
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The public space should allow people to interact with water,
generating more opportunities for daily and occasionally water-
based activities.

INFRASTRUCTURE DEVELOPMENT

Figure 7. Scenario 1: Green riverine city identity. Source: Author

The development along the C8 Chién River leads the city's
growth toward a more sustainable and smart future, with mega
open space and multi-layers of greenery interweaving with the local
activities. It emphasizes the nature of urban space as a meeting
place after more than half a century of being ignored by dominant
planning beliefs. [4] (Fig 5) Meanwhile, existing public spaces along
the canal (including roads, sidewalks, and embankment systems)
should also be re-imagined as community and productive spaces,
creating a harmonious coexistence between the local community,
hard infrastructure, and soft infrastructure. (Fig 6)
The core issue of urban planning in developing countries can be
solved by respecting people and human scale. [4] The scenarios
visualize urban design guidelines to show how strategic
placemaking approaches connect urbanization with ecosystems
and local practices in an upgraded way. From there, the motivation
from local activities does not mean trivial, and prioritizing landscape
and ecology does not mean low urbanization. However, these
counter-intuitive choices will lead to sustainable development that
the monofunctional land use approach cannot achieve.

INFRASTRUCTURE DEVELOPMENT

- -

Figure 8. Scenario 2: Canal-front community space. Source: Author

6. CONCLUSION

The Mekong Delta was formed and developed from the
connection of waterways and is currently struggling incessantly
with the river's changes for its future development. The struggle is
evidenced in the riverfront area, the urban core of most of the city
in the region. In that context, improving the current planning
system with new approaches is a prerequisite for developing a more
sustainable paradigm.

The strategic placemaking approach significantly contributes to
the current planning system by effectively connecting with the local
condition and unifying the dichotomous dynamics of urban growth,
which is significant in finding directions for small-scale cities like
Vinh Long. Through a strategic place-making approach, the
monofunctional and occupied urban waterfront infrastructures
could be reconceptualized as a foundation of interdisciplinary
networks, an initial step to redefining upstream development
strategy. The paper also calls for rethinking the role of ecology and
Indigenous practice in today's urbanization to radically address the
deviation in urban development adapting to climate change.
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ABSTRACT

The significant urbanization trends in Vietnam since the economic
reforms of 1986, with a projected urban population exceeding a0% by
2030. Despite these trends, Tra Vinh's urban growth has been
characterized by inefficient resource allocation and fragmented
development, threatening agricultural land and leading to environmental
degradation. This research paper studies the urban expansion of Tra Vinh
City, through the application of remote sensing techniques and machine
learning algorithms. Utilizing satellite imagery from Sentinel-| and
Sentinel-2, the research employs Random Forest (RF) and Support
Vector Machine (SVM) classifiers to accurately delineate urban
boundaries and quantify peri-urban areas. The RF algorithm
demonstrated superior performance with an accuracy of 99.75%,
revealing that only 19% of Tra Vinh's administrative area is currently
urbanized. This finding underscores the potential for further
development while emphasizing the necessity for sustainable urban
planning strategies to mitigate challenges such as infrastructure
inefficiencies, environmental impacts, and social disparities.

Keywords: Mekong Delta cities; remote sensing urban spatial structure
analysis.

TiM TAT

Sau cang cudc dai méi nam 1986, xu hirang da thi haa d Viet Nam dién ra
manh m&, vai dur béo ty |8 dan sd sting tai cac khu vurc da thi sé vugt qua
0% vao ndm 2080, Tuy nhign, sy phét trién da thi & Tra Vinh lai dang dai
mit vai nhiéu van dé nhw mét can bing sir dung dét va phat trién khang
dding ba, gay ra sir de dpa ddi vai hoat déng sén xuét néng nghigp va lam
gia tang tinh trang suy thoi mai truing. Nghién ciru ndy tién hanh phan
tich c&u trac khang gian da thi tai TP Tra Vinh, théing qua viec &p dung céc
k thuat vién tham va thuat toan hoc may. St dung anh vé tinh tir céc vé
tinh Sentinel-| va Sentinel-2, nghién citu &p dung céc thuat toan phan loai
Random Forest (RF) va Support Vector Machine (SVM) dé xac dinh chinh
xac ranh giai dd thi va xac dinh cac khu v vang ven. Két qué cho théy
thuat toan RF cé hiéu sut vuot trdi, vai da chinh xéc dat 99,75%, chi ra
réng hién nay chi cd 19% dién tich hanh chinh ciia Tra Vinh da duoc do thi
haa. Diéu nay, khang nhitng chi ra tiém ndng phat trién manh mé trong
tueng lai, ma can nhan manh si can thigt phai xay dung cac chign lege
quy hoach da thi bén viing dé ng pha vai cac thach thirc nhur ha tang
kém higu qua, tac dong tiéu cuc dén mai truing va cac nguy co bat binh
déng xa hoi.

Tir khda: Da thi viing DBSCL vién tham:; phan tich céu tric khang gian da th.

1 INTRODUCTION

Vietnam's urbanization has surged since the economic reforms (D&i
mdi) of 1986, with the urban population rising from under 20% to over
42% by 2024 [1][2]. The Master Plan for Urban and Rural Systems (Decision
No. 891/QD-TTg) anticipates urbanization rates exceeding 50% by 2030
and 70% by 2050, with around 1,000 to 1,200 cities nationwide [3].
However, this growth lags behind other East Asian developing countries
and is characterized by inefficient resource allocation, increased
congestion costs, and poorly planned urban expansion [4] [5].

In the Mekong Delta, the current model of spontaneous
development threatens agricultural land and leads to fragmented urban
growth, inefficient land use, and challenges in infrastructure investment
[6] [7]. As of 2023, the urban population was approximately 4.78 million,
with a growth rate of only 2.34% annually from 2009 to 2023-well below
the national average of 3.13% [8]. The urban construction area was about
30,000 ha compared to an administrative area of roughly 300,000 ha [9].
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Traditional land monitoring methods struggle in rapidly changing regions
like the Mekong Delta, resulting in inadequate planning and
environmental degradation. Satellite imagery can effectively track urban
expansion and land conversion patterns for better urban management
[10 [11]. However, the application of remote sensing in identifying urban
construction areas in cities like Tra Vinh has not been thoroughly explored.

This research aims to assess urban construction area identification
using remote sensing techniques in Tra Vinh City. It will evaluate the
effectiveness of remote sensing for delineating urban boundaries,
quantify peri-urban areas, and address challenges related to urban
planning and climate change resilience.

2 URBAN SPATIAL ANALYSIS BASED ON REMOTE SENSING DATA
Urban spatial theories explain city growth dynamics, land use
changes, and the relationships between built environments and socio-
economic factors [12]. Urban spatial structure encompasses the
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arrangement of land uses, buildings, and transportation networks, which
is vital for evaluating urban development's efficiency and sustainability.
Key concepts include Land Use and Land Cover (LULC) Classification and
fragmentation and connectivity [13].

Remote sensing data, especially satellite imagery, is instrumental in
LULC classification. Using algorithms like supervised or unsupervised
classification, remote sensing differentiates urban areas from agricultural
land, water bodies, and forests [14] [15]. This classification helps monitor
urban development and land use changes over time. Additionally, remote
sensing can assess urban fragmentation caused by transportation
corridors and zoning regulations by analyzing spatial patterns and
connectivity among urban patches. Random Forest (RF) is a popular
ensemble learning method that constructs multiple decision trees during
training and outputs the mode of the classes (classification) or mean
prediction (regression) of the individual trees. Studies have shown that RF
often outperforms other algorithms in LULC classification tasks, achieving
overall accuracies above 90% [16]. For instance, one study reported an
overall accuracy (OA) of 94% with a Kappa coefficient of 0.92 when
applied to urban areas using Sentinel-2 data [17]. Support Vector Machine
(SVM) also is a supervised learning model that analyzes data for
classification and regression analysis. It works by finding the hyperplane
that best separates different classes in the feature space. SVM has been
effective in various settings, especially when combined with kernel
methods to handle non-linear data distributions. It has been noted for its
robustness in classifying complex land cover types [18].

Despite its benefits, remote sensing faces challenges in urban
analysis. Many sources, such as Landsat, have spatial resolutions that may
miss fine-scale urban features, leading to inaccuracies in identifying land
use types in densely built areas [14]. Atmospheric conditions like cloud
cover and pollution can obscure satellite images, complicating data
interpretation. Moreover, high-resolution sensors that capture detailed
urban features are often costly and may not be accessible for all research
or planning efforts [19]. Addressing these challenges through enhanced
sensor technology, improved data integration techniques, and increased
accessibility will be crucial for leveraging remote sensing effectively in
understanding urban dynamics and informing sustainable urban
planning practices.

3 RESEARCH METHODOLOGY

In this research, the urban structure is analysed based on build-up
area, which is extracted from LULC classification. Satellite imagery from
both Sentinel-2 and Sentinel-1 are processed to perform land cover
classification using two machine learning classifiers: Support Vector
Machine (SVM) and Random Forest (RF). First, it defines a region of interest
(ROI) and filters Sentinel-2 imagery by location, date (from January 1,
2024, to October 31, 2024), and cloud cover (less than 20%). The images
are then composited using the median of available images, and visualized
in RGB (Red-Green-Blue) bands. Indices such as NDVI (Normalized
Difference Vegetation Index), NDWI (Normalized Difference Water Index),
and NDBI (Normalized Difference Built-up Index) are calculated for
Sentinel-2 to assess vegetation, water, and urban areas, respectively. The
script also incorporates Sentinel-1 radar data (VV and VH polarization
bands) to calculate an additional NDBI (S1_NDBI) and adds these indices
to the Sentinel-2 image.

For training the classifiers, land cover classes (Tree, Water, Urban) are
defined using labeled polygons, which are merged into a single feature
collection and sampled with the image data. The SVM classifier is trained
using a Radial Basis Function (RBF) kernel with a specified gamma and
cost, while a Random Forest classifier with 100 trees is also trained. The
classifiers are then applied to the combined Sentinel-2 and Sentinel-1
indices to produce classified land cover maps. The performance of both

classifiers is evaluated using confusion matrices, accuracy, and Kappa
coefficients, calculated by comparing the classification results to the
ground truth. Finally, the Random Forest classified image is exported as a
GeoTIFF to Google Drive for spatial analysis.

This study analyzes urban density using the r.neighbor algorithm in
QGIS with a built-up area layer. The method involves applying raster data
to calculate the density of built-up areas within a defined neighborhood
or grid. The r.neighbor algorithm computes each cell’s value as a function
of the values of surrounding cells, storing the results in a new output raster
map layer. Urban density value (UDI) is calculated by averaging the values
of a circular neighborhood of built-up area pixels, with a radius of 500
meters (equivalent 50 pixels). Based on the resulting urban density map,
urban density sections are extracted using the elevation profile tool in
QGIS. High-density urban areas are defined where UDI = 0.6, peri-urban
areas are defined where 0.1 < UDI < 0.6, and rural areas are identified
where UDI < 0.1.
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Figure 1. Proposed process for analysing the urban spatial structure based on sattelite imagery
in this study
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Figure 2. Location of Tra Vinh city and the boundary of urban in the Master Plan 2016, Master
Plan 2023
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Tra Vinh City, the capital of Tra Vinh Province in the Mekong Delta region
of Vietnam, is a unique urban area characterized by its rich cultural
heritage and environmental features. With a population of approximately
113.000 people as of 2022, Tra Vinh has experienced significant urban
development pressures over the years, making it an intriguing case study
for urban density research [20]. As of 2016, it was classified as a tier Il city,
indicating its growing importance in terms of urbanization and
development. The city has undergone substantial changes in its urban
planning and infrastructure, reflected inits master plans for both 2016 and
2023. 2016 Master Plan encompasses an area of 6,650 hectares, but in
2023 Master Plan, it expanded significantly to cover 15,540 hectares,
indicating a strategic push towards accommodating growth and
improving urban infrastructure [21] [22]. The city is organized into 9 wards
and 8 communes, certain areas within Tra Vinh are classified as low
urbanization zones, specifically Ward 5, 6, 7, 8, 9, and Long Duc commune.
The presence of low urbanization areas alongside more developed wards
allows for a comparative analysis of urban density impacts across different
community types.

4 RESULTS AND DISCUSSION

The land cover classification map of Tra Vinh city, generated using the
Google Earth Engine platform, is shown in Figure 3. When comparing the
performance of two classification algorithms, the Random Forest (RF)
algorithm outperforms the Support Vector Machine (SVM) algorithm. The
RF achieves an accuracy of 0.9975, with a Kappa coefficient of 0.9949,
while the SVM has an accuracy of 0.9485 and a Kappa coefficient of
0.8909. The accuracy of the Land Use/Land Cover (LULC) map produced
by the RF algorithm is further validated for subsequent analysis. The built-
up area is extracted in QGIS as raster layer for zonal statitics of the
percentage of built-up area in each ward/commune. The result is shown
in Figure 4 and Figure 5.The highest built-up area percentages are found
in Ward 2 (87.24%) and Ward 6 (82.4%). Moderately urbanized areas
include Ward 1 (55.34%), Ward 4 (58.45%), and Ward 5 (52.03%). In
contrast, peripheral communes such as Dai Phuoc (5.23% and 5.63%),
Phuong Thanh (5.44%), and Luong Hoa (5.99%) have minimal built-up
areas.

Figure 4. Built-up area of Tra Viinh city

Figure 3. Land cover classification map of Tra
Vinh city based on RF algorithm
As outlined in the methodology, urban density values are a key metric
for analyzing urban spatial structure. Using the built-up layer processed
with the r.neighbor algorithm, the urban density values for Tra Vinh city
are presented in Figure 6. To enhance visualization, the map is
interpolated with discrete intervals, ranging from a minimum value of 0 to
amaximum of 1, with an interval of 0.1. The urban density pattern radiates
outward from the core, following major transport routes or urban
corridors, suggesting linear urban expansion along key infrastructure
pathways. The highest urban density values (>0.90) are concentrated in
the city center, representing the urban core. Surrounding this core are
areas with moderate urban density (0.40-0.90), forming a transitional
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zone of peri-urban area. The peripheral regions, particularly near the city’s
expanded boundaries, exhibit low urban density values (<0.40),
indicating predominantly rural or undeveloped areas with scattered built-
up features.

Figure 5. Built-up area percentage of TraVinh ~ Figure 6. Tra Vinh ity urban density analysis
dty result

Figure 7. Evaluation of urban spatial structure by urban density of TraViinh city

Figure 8 and Figure 9 demonstrate a strong correlation is observed
between urban density (orange line) and the frequency of built-up area
peaks (red line) on the urban density section. Higher urban density aligns
with continuous and dense built-up patterns, while lower density
corresponds to sparse or intermittent structures. On Figure 7, moving
eastward, there is a notable rise in urban density values, corresponding to
the city center. The orange line peaks in the center region, reaching its
highest values. Simultaneously, the red line shows more frequent and
pronounced peaks, indicating a concentrated and continuous built-up
area pattern, typical of the urban core. The sharp transition highlights the
contrast between the surround rural areas and the highly urbanized
central region.
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Figure 9. Urban density of Tra Vinh city on the cross section from Long Duc commune to Ward 9
(along Dien Bien Phu street and NH54)
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According to vectorized statistics generated in QGIS, the high-
density zone of Tra Vinh city covers an area of 503.2 hectares.
Including the peri-urban zone, where the density ranges from 0.2 to
0.6 (covering 2,458 hectares), the total actual urbanized area of Tra
Vinh city amounts to 2,961.2 hectares. This stand for 19% of the city’s
administrative boundary, as defined in the 2023 Master Plan. The
relatively low proportion of urbanized land within the administrative
boundary highlights opportunities for further urban expansion or
development in line with the 2023 Master Plan. However, it also
underscores the need for balanced and sustainable growth to ensure
efficient land use and prevent urban sprawl.

In discussion, inefficient land use becomes a concern as scattered
development hinders the optimal utilization of land. Infrastructure
development in low-density peri-urban areas (0.2-0.6 density range)
is costly and inefficient due to their dispersed nature. Environmental
degradation is another issue, as urban expansion leads to the loss of
agricultural land, green spaces, and ecosystems, which contributes to
biodiversity loss, flooding, and soil degradation. Transportation
challenges arise as sprawl increases dependence on private vehicles,
resulting in higher traffic congestion, air pollution, and transportation
costs. Social disparities may also emerge, with high-density zones
facing overcrowding and low-density areas lacking adequate
infrastructure and  services, which exacerbates inequality.
Furthermore, managing the fragmented urban structure complicates
governance, zoning, and resource allocation, making it difficult to
implement development strategies under the 2023 Master Plan.
Additionally, the transition of peri-urban zones from rural to urban use
creates conflicts between traditional rural livelihoods and urban
expansion, leading to tensions between stakeholders. Addressing
these challenges requires integrated urban planning that promotes
balanced development, sustainability, and social equity in alignment
with the 2023 Master Plan.

5 CONCLUSION

The research on urban expansion in Tra Vinh City, located in the
Mekong Delta, provides valuable insights into the challenges and
opportunities associated with rapid urbanization. The study reveals that
while remote sensing technologies, especially the Random Forest
algorithm, offer effective tools for land use classification and urban density
analysis, the city's current urban growth model remains inefficient. With
only 19% of the city's administrative area classified as urbanized, there is
substantial potential for further development. However, this growth must
be managed carefully to avoid exacerbating environmental degradation,
inefficient land use, and social inequalities.

This research highlights the importance of integrated urban planning
that aligns with the objectives of the 2023 Master Plan. Sustainable
development practices are crucial to accommodate population growth
while preserving agricultural land and green spaces. Addressing the
challenges of fragmented urban structures and ensuring equitable
resource distribution are key to navigating the city’s urbanization process.
In conclusion, the successful integration of advanced remote sensing
techniques with comprehensive urban policies will be vital for achieving
a balanced and resilient urban environment in Tra Vinh City. Future
research should focus on innovative solutions that enhance urban
management and support sustainable development in rapidly
urbanizing regions of the Mekong Delta.
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ABSTRACT

With the increasing urbanization in large cities, congestion at
intersections has become a critical issue, necessitating effective
solutions to enhance traffic capacity at these points. This study
presents a methodology to improve intersection traffic capacity
using VISSIM and 3D modeling software. Initially, we survey and
analyze the current state of the intersection. Subsequently, we
develop research proposals and preliminary designs for various
solution groups. These solutions are then analyzed based on
average delay time, complexity level and feasibility in construction
factors. Finally, we recommend specific solutions, create detailed
designs., and develop visual 30 models. We implemented an
experimental project to assess the effectiveness of the proposed
method. The results indicate that using VISSIM and 3D modeling is
promising for evaluating traffic solutions, improving investment
efficiency, and visualizing projects.

Keywords: Traffic congestion; Intersection capacity; 30 modeling
intersection; VISSIM simulation; Enhancing effective intersection.

TGM TAT

Vi qué trinh da thi haa ngay cang ting & cac thanh phd lan, tinh trang téc
nghén tai cac nit giao thong da trar thanh mat van dé nghiém trong, doi
hii phéi cd cac giai phap higu qué d& nang cao ndng e giao thang tai cac
diém nang nay. Nghién citu trinh bay phuong phép luan dé cai thien nang
lirc giao thang tai nit gian thang bing cach st dung VISSIM va phan mém
md hinh haa 30. Ban ddu, nhdm tac gia khéo sét va phan tich tinh trang
hién tai cla ndt gian. Sau do, phat trién cac dé xuat nghién ci va thigt k&
s b cho céac nham giai phap khac nhau. Cac gigi phap dé xuat duge phan
tich dua trén thii gian cham tré trung binh, mic da phic tap va tinh kha
thi trong cac yéu t6 xay dung. Cudi ciing, trién khai chi tiét gigi phap dé
xudt, bao gim tao ra cac thigt ke chi tiét va phat trién cac ma hinh 3D
tryc quan. Nham tac gia dé trién khai mat du &n thir nghiem dé danh gia
hiéu qué ca phureng phéap duoe dé xudt. Ket qua cho théy viec st dung
VISSIM va ma hinh haa 3D cd trién vong trong viec danh gia cac giai phap
giao thang, cai thign hiéu qua dau tir va truc quan hda cac du an.

Tir khaa: Téc nghén giao thang; nang luc thang hanh ndt giao; ma
hinh nat giao 30; ma phang VISSIM; nang cao higu qué nat giao.

1. INTRODUCTION

The rapid urbanization of cities has transformed the economy,
but the pace of development has yet to improve the quality of
transportation infrastructure. As a result, urban traffic in major cities
has become a significant concern for administrators, contributing to
environmental pollution and congestion, particularly during peak
hours. The current state of urban traffic results from rapid
urbanization, the proliferation of personal vehicles, and increasing
travel demands [1]. Intersections, also known as intersections, are
the connecting points between roads and play an important role in
the urban transport network. With the development of modern
cities, traffic volume is increasing, causing a lot of pressure on
intersections. The way intersections were organized and operated
directly affects traffic efficiency, from regulating traffic flow,
minimizing congestion, to ensuring safety for traffic participants [2].
Therefore, the study and optimization of traffic junctions was an
important factor in urban planning, to ensure sustainability,
efficiency and safety for the entire traffic system.

156 XAYDUNG 02.2025 | ISSN 2734-9888

In recent times, simulation has proven to be an effective tool
for enhancing transportation efficiency. By modeling different
scenarios and assessing proposed solutions, it helps identify the
most optimal outcome, outperforming traditional methods in
terms of effectiveness. Moreover, simulation tools aid in cost
reduction and enhance navigation by analyzing multiple situations
under specific traffic conditions. In summary, traffic simulation
plays a key role in improving traffic management and utilization
efficiency by offering diverse solutions to complex transportation
challenges. Traffic models played a crucial role in traffic
engineering, aiding in the improvement of traffic flows at
intersections [3]. The rapid pace of technological progress and
scientific advancements is driving continuous evolution in traffic
management and design. Complex issues at intersections and
along roadways are tackled through simulation and scenario
analysis grounded in real-world traffic data. As a result, traffic
simulation software has become a vital tool in design and
management applications. Various traffic simulation programs,
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such as VISSIM [4], AIMSUM [5], and SUMO [6] are widely utilized.
Among these, VISSIM is frequently applied in real-world conditions
due to its ability to model and analyze diverse traffic flows,
including cars, motorcycles, buses, bicycles, trucks, and
pedestrians. Additionally, VISSIM supports flexible simulations
across different terrains and traffic networks. For instance, Duy and
Hien used VISSIM to simulate two-wheeled traffic in the context of
Vietnam, and their experiments demonstrated that this approach
outperformed traditional methods [7]. However, VISSIM has
limitations, as it cannot create accurate models solely from plan
views or generate 3D models that accurately reflect real-world
conditions.

The application of Building Information Modeling (BIM) in
managing transport infrastructure projects is becoming a
significant trend, revolutionizing infrastructure projects' design,
construction, and operation processes. BIM is an advanced digital
process that allows the creation and management of detailed 3D
models, thereby providing an overview of the project's entire life
cycle, from the initial concept stage to the operation and
maintenance process. In modern transport infrastructure
development, the application of digital technology in the
management and design process of works is becoming
increasingly necessary. In Vietnam, BIM adoption was being
implemented in a three-phase roadmap. Phase 1, the pilot phase,
started in 2016 under Decision 2500/QD-TTg dated December 22,
2016 of the Prime Minister [8]. Phase 2, promoting the wider use of
BIM, started in 2021 under Decree 15/2021/ND-CP dated March 3,
2021 [9]. Finally, Phase 3, mandatory BIM adoption for level I
projects, started in 2023 as stated in Decision 258/QD-TTg issued
on March 17, 2023 [10]. Several studies have emphasized using
BIM in construction projects, including bridges, roads, and
technical infrastructure. However, the application of BIM in
projects in Vietnam has posed challenges and problems [11,12].
Previous studies have investigated the variables influencing the
implementation of BIM in Vietnam's construction sector [13].

In this research, we develop a hybrid approach that integrates
3D modeling and VISSIM simulation to optimize the design of
intersection improvements. The method begins with a site survey
and the generation of design ideas. Next, we use VISSIM to
simulate traffic flow based on real-world data and evaluate design
options based on average delay time, complexity level, and
construction feasibility. We then employ ADS road software to
create a detailed project design. Finally, we utilize ADS VPV
software to build a 3D model that visualizes the project based on
the design data generated in the previous step. The key
contributions of this study are outlined below.

- An innovative approach is presented that combines 3D
modeling and VISSIM simulation to enhance the design of
intersection improvements. Utiliziing 3D models enables the
evaluation of multiple scenarios and efficient management of
project information. The results of these experiments demonstrate
that the proposed procedure can reliably support the design and
management of intersection projects.

- The 3D model created using the ADS software toolkit
enhances the design visualization, providing a level of accuracy
comparable to that of an actual survey.

- The experimental findings demonstrate the flexibility to
create numerous scenarios and highlight the substantial
effectiveness of the proposed approach.

The remainder of this paper is structured as follows. Section
2 outlines the proposed method's architecture, incorporating

VISSIM simulation, plan design, and 3D modeling. Section 3
details the experiments and outcomes, while Section 4
summarizes the findings and concludes this research.

2. METHODS

2.1. Proposed model architecture

This study presents a novel approach to increasing the
traffic capacity of intersections, which utilizes a combination of
VISSIM and 3D modeling software. This approach included the
following steps: selecting a research area, surveying and
analyzing the current state, developing research proposals,
analyzing ideas based on factors, creating detailed designs, and
building a 3D model. First, we conduct a survey and analysis of
the current condition of the intersection. After that, we create
research proposals and preliminary designs for different
solution options. These solutions are evaluated considering
technical, economic, aesthetic, construction, and maintenance
factors. In the final step, we propose specific solutions, finalize
detailed designs, and produce visual 3D models.
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Figure 1. Research flow architecture

2.2, Simulation concept

VISSIM, a software developed by PTV, is a powerful tool for
simulating and analyzing traffic flows. It enables users to build
complex traffic networks, run simulations, and visualize results
to identify issues such as congestion and waiting times. With its
user-friendly interface and advanced analysis capabilities,
VISSIM helps optimize traffic management strategies and
infrastructure design. The software allows users to examine the
impact of various factors, including traffic signal timing and
flow rates. It also utilizes microscopic traffic simulation models,
which are ideal for small to medium-sized networks and based
on the car-following model.

The fundamental concept behind Wiedemann's car-
following model is that when a faster-moving vehicle approaches a
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slower-moving vehicle, it will automatically slow down to maintain
a safe distance. [14]. Differences influence the reaction in speed,
distance, and driver behavior. We determine the driver's
acceleration response in each state by factors like speed, relative
speed, distance, and individual driver characteristics.

In micro-traffic simulation, lane-changing behavior is a critical
aspect. Lane changes can occur when navigating roads, adjusting
speed, or avoiding vehicles exiting the traffic flow. For a lane
change to be successful, there must be a sufficient gap to ensure
safe switching between lanes. Many studies have focused on the
gap acceptance model, a framework for understanding lane
change decisions developed by Gipps, who identified the crucial
role of accepted gap distance in this process [15].

2.3. Plan design and 3D modelling

Intersection design is the process of planning traffic flow at
intersections. It includes the location of lanes, stops, traffic signals,
and other elements to ensure safe and efficient traffic flow. An
effective intersection design helps reduce congestion and traffic
accidents and optimizes the movement of vehicles and
pedestrians. In this study, we chose the design of steel girder
overpasses combined with traffic organization. Ads Civil is a road
construction design with a user-friendly interface that inherits the
advantages of Civil 3D software and meets most of the needs of
current design customers. Ads Civil focuses on infrastructure
design solution software with a beautiful, impressive, easy-to-use
interface with features to support rerouting and publishing
construction design drawings. Ads Civil software creates a closed
data exchange process and can calculate accurately and logically,
saving maximum time throughut the design process.

i

Figure 2. The location of the research area
In the field of transportation, BIM technology is applied in a
similar way to its use in other industries. Various BIM software
tools, including InfraWorks, Revit, AutoCAD Civil 3D, and ADS Civil,
are frequently used in traffic projects. This work used ADS Civil and
ADS VPV to import survey data and create a 3D model. Notably,
ADS Civil offers flexible design options and efficient data
management. At the same time, ADS VPV excels at creating
visually engaging 3D models, making it an ideal tool for traffic
projects that require a more visual representation.

3. EXPERIMENTAL STUDY

3.1. Background

Ring Road 2 - To Huu - Quan Truong Bridge is the intersection
of roads, including Ring Road 2, which belongs to the southern
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branch of Ngoc Hoi intersection, running along Quan Truong River
to the end of Nguyen Tat Thanh Street. This connection helps
vehicles to circulate smoothly, contributing to the completion of
the traffic system in Nha Trang City, shown in Figure 2.

However, with the current large traffic volume, a traffic
conflict has arisen between Ring Road 2 and To Huu Street,
right at the intersection of Quan Truong Bridge. At peak
times, this intersection's traffic situation is complicated,
chaotic, congested, and at risk of causing traffic accidents.

3.2. Traffic survey of intersections

Routes with high traffic volume fluctuations must be surveyed
continuously seven days a week, 24 hours daily. Routes with low
traffic volume fluctuations must be constantly surveyed three
days a week, 24 hours daily. However, within the limits of the
project, it is only necessary to conduct a traffic volume survey at
the intersection of Ring Road 2 - To Huu - Quan Truong Bridge
during rush hours from 7:30 - 8:30 am, 11:00 - 12:00 pm and 5:30 -
6:30 pm to represent the intersection. Based on the geometry of
the intersection, arrange vehicle counting locations and
implement actual vehicle counting at 6 locations: Huu Street, Ring
Road 2, Quan Truong Bridge, and within the intersection. In
addition, the study also analyzed the conflicts in the intersection to
develop a design plan.

3.3. Traffic survey of intersections

We proposed three options Based on the current traffic
situation analysis. Specifically, 1%t option is to expand the Quan
Truong Bridge with a roundabout and traffic organization (Figure
3). 2" Option is to expand Quan Truong Bridge with a steel girder
overpass, traffic organization, and roundabout design (Figure 4).
34 Option is to broaden the Quan Truong Bridge with an
underpass and roundabout (the Department of Transport
proposed option), as shown in Figure 5.

Directions to Ngoc Hoi

intersection

Figure 4. Description of 2 option
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Heading down to the
basement from Ring Foad 2

Figure 5. Description of 3" option
3.4. Analysis and selection of design options

This study applies various parameters, including the option's
complexity, average delay time, and feasibility in construction, to
evaluate and select design options. The complexity level is
precisely calculated based on the conflicting flows in the
intersection, including separation, merger, and intersection. The
formula for calculating the complexity level is as follows.

M =n¢+ 3nn =5nc (1)

where, ntis split line, na is merge line, and ncis cut line.

Then, we use VISSIM simulation software to evaluate the
project's traffic situation. Traffic volume is entered into the
software during the simulation process. Delay time is an essential
factor in assessing the capacity and efficiency of the intersection.
For example, simulation illustration of vehicle flow for options 2 is
shown in Figures 6.

Figure 6. Simulation of 2 Option

Table 1 shows the results of the comparison of the options.
Regarding the complexity level, option 2 (steel girder overpass
option combined with traffic lane division) has the lowest value.
Specifically, option 2 reduces by 7% compared to option 3 in terms
of complexity level. Regarding average delay time, option 2 has
the lowest value. Specifically, option 2 reduces 13% compared to
option 3 in terms of average delay time. In addition, the
construction and maintenance of the steel girder overpass is also
more straightforward than the underpass option. On this basis, we
choose the steel girder overpass option combined with traffic lane
division as the proposed option to renovate the Ring Road 2 - To
Huu - Quan Truong Bridge intersection.

3.5. Designing bridge and modeling 3D

The existing intersection of Ring Road 2 - To Huu - Quan
Truong Bridge is located at the junction of roads in Phuoc Hai
Ward and Vinh Thai Commune, Nha Trang City. The steel girder

overpass is designed at the position of the bridge on Ring Road 2
across the intersection. Constructing a permanent overpass using
reinforced concrete and reinforced concrete composite steel with
six spans x 30m, simple steel span 130m, the length of the bridge to
the end of the abutment wall is 253.6m. The bridge has six steel
girder spans, a simple span Lbeam = 30m, and a girder height of
1.3m. The cross-section of the bridge includes six girders. Table 2
shows the general parameters of the overpass.
Table 2. The general parameters of the overpass

Specifications Values

Design standards TCVN11823:2017
Span length 30m

Width of carriageway 4x3.5m

Railing foot 2x0.5m

Overall bridge width 15.0m

Design live load HL 93 +3.10-3 MPa

Currently, Ring Road 2 has been put into operation according
to the planned construction boundary of 43m, of which the left
sidewalk is 9.5m, the road surface is 14m, the median strip is 11m,
and the right sidewalk is 8.5m. The investment project is based on
the current status with the existing median strip of 11m, with the
orientation of investing in expanding the road surface to add more
lanes and widening the road surface from 14m to 23m. The design
is shown in the cross-section, presented explicitly in Figures 7.
After obtaining the longitudinal profile of the bridge, continue to
plant piles according to the position of the pier and make a
general layout for the steel girder overpass.

After completing the calculation and design steps, we build a
3D model using ADS VPV software. The video illustrates the model
results to give stakeholders the most precise overview of the
intersection improvement project. The 3D model of the project is
shown in Figure 8.

Table 1. A comparing the design options

Options | The Average Feasibilityin | Aesthetics and congestion
complexity | delay time construction
level (seconds)
do not affect the current
1 7 3 simple aesthgtics/ Traffic flow has
been improved but
congestion remains
affects the current
2 52 26,1 aesthetics/ Congestion has
Construction | been eliminated
of overpass | not much impact on the
is simpler current
than aesthetics/Congestion has
3 56 30 o
underpass been almost eliminated
but not completely
resolved
15000
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Figure 7. Cross section of bridge
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Left turn
to To Hou

Ring road 2

Figure 8. The 3D model of project

4. CONCLUSIONS

This study proposes a hybrid approach to improve the
efficiency of intersection improvement design through VISSIM and
3D modeling. This study also presents the experimental results
related to the intersection improvement project in Nha Trang City
from the idea generation stage to the complete 3D model. From
the experimental results, it can be concluded that the VISSIM
simulation program can optimize the design concept to help
managers develop multiple scenarios. Second, the 3D model
allows the design model to be intuitive to stakeholders. Finally, the
hybrid approach between 3D modeling and VISSIM promises to
improve the design quality of intersection projects. Further work
needs to consider the impact of multiple applications, feasibility,
and evaluation of different types of transportation projects.
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