
KHOA HOC CONG NGHE 

Lfng dung mo hinh ANP trong danh gia 
miic dp tac dpng rui ro ky thuat du an 
dau tu xay dung duong sat do thj tai TP. Ho Chf Minh 
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Trudng Dai hoc Giao ttidng vdn tdi TP Hd Chi Minh 

T 6 M T A T : Bi i bao nghien cuu duqc thyc hien 
nhim d inh gia miic do tac ddng cua riii ro ky 
thuit du an d i u tu xay dung (DADTXD) duong si t 
do thj (OSDT) tai TP- Ho Chi Mmh, cu the dd la 
tuyen metro so 1 Ben Thinh - Suoi Tien, Thong 
qua viec nghien cuu ung dung mo hinh phan tich 
mang ANP (Analytical Network Process), muc do 
inh hudng tong hop ciia c ic riii ro ky thuat len cac 
myc tiSu ciia du i n (chi phi, then gian va chat luqng) 
d§ duoc xac dinh Kef qu i nghien cuu cho thay, 
bi ln K3 - xic dinh pham vi du an khong ro rang, 
quy mo du an dau tu thay doi va bien K6 tuong Crng 
vai nhOng thay ddi thiet ke, thay doi bien phap ky 
thuat thi cong c6 ch( s6 uu tien la 0,19 duoc xem la 
nh6m c6 chi so mde do t i c ddng cao nhat 

TL ; K H 6 A : ANP, du an dudng sit do thi, mire do 
t ic dpng, muc dd uu lien, rui ro ky thuit 

ABSTRACT, This paper aims to assess the technical 
risk impact level on the Ho Chi Minh Metro System 
with the case of the metro line No 1 Ben Thanh -
Suoi Tien The application of Analytical network 
process (ANP) has allowed the research determine 
the influent level of identified risks on the three 
mam project objectives including cost, time and 
quality The final result shows that the nsk factor 
K3 - Ambiguity of project scope/scope change 
and K 6 - Engineering and design change get the 
highest position with the risk priority index of 019 

KEYW/ORDS: ANP, metro system, impact level, 
technical risk 

LOATVANO^ 
DADTXD OSOT tai H i Npi v i TR Hd Chi Minh I I 

nhifng du I n trpng d i lm ciia qudc gia, qu i trinh thuc 
h i ln phdc tap v i cd nhi lu rui ro dan den vilc chim 
t i l n dd v l vuot chi phi du tru. Chinh vi viy, vilc d inh 
g i i riii ro cho du i n xiy dung DSDT la ein thi l t . Cac t i c 
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g i i d i d l xuit vile dng dyng ANP trong d inh g i i riil 
ro ky thu l t DADTXD DSDT tai TR Hd Chi Mmh. Thdng 
qua vi lc nghiin ciru RR l i ln quan tuy ln OSDT sd 1 Bin 
Thinh - Sudi Ti ln, nhdm t ic g i i d i tien h inh nh^n dang 
mdt sd RR l i ln quan v l mat ky thu l t Inh hudng d i n d i ; 
i n DSDT, ddng thdi d inh g i i mde dp t ie ddng tdng hop 
eiia cic RR n iy d i n 3 muc t i l u chinh ciia d u i n l i ehi phi, 
thdi gian v i chit luong. D4 ho in th inh mgc t i l u , cic 
phuong phip djnh tinh v l djnh lupng d i dupc sifdung. 

2. PHUOiNG P H A P N G H I £ N C U U 

Cl hai phuong ph ip djnh tinh v i djnh lupng d i 
dupe sd dung trong nghi in ciru niy. 

2.1. Giai tfoan p h i n t ich dinh tfnh 
Trong pham vi nghien edu ehi xem x l t m$t sd RR 

l i ln quan d i n v ln 64 ky thu l t cua du i n OSDT sd 1 TR 
Hd Chi Mmh. Cic RR nay se dupe nhin dang dUa t r ln cle 
nghiin ciru qu i khd, tinh hinh thuc hien d u i n v l th io 
lu in nhdm vdi cic chuyin gia, sau dd s i dupe d inh g i i 
mife dd t ie ddng thdng qua b ing c iu hdi (BCH) khio 
sat. Odi tupng thu t h i p thdng tin 11 nhdng chuyin gia 
lam viee trong cic DADTXD ha t i ng giao thdng v l cic 
ehuyin gia da v i dang thue hien edng vi lc l i ln quan 
true t i l p d i n tuyln sd 1. Sifdung hai phuong ph ip gill 
BCH d i n eac ddi tUOng, cu t h i l i : (i) Phuong ph ip gifi 
BCH true tiep; (ii) Phuong ph ip khio sit online thdng 
qua dudng link: https://docs.google.eom/forms/d/e/1F 
AlpOLSe6K6mpbKwMLeCqDybZa4lnXQPhEDTv2aeGiTb 
uwO_LrjYjYQ/viewform. 

BCH ehinh thife d i dupc gOl di den eac ehuyin gia 
v l nhan phin hdi tCf th ing 9/2019 d i n th ing 12/2019. 

2.2. Giai doan p h i n tfch dinh lucrng 

Cdng cu chfnh dupe sd dung trong phin tich dinh 
luong bao gdm; Thdnhdt, td phin tieh ttidng k l md t l , 
mire dp t ie ddng trung binh (MV) duoc tinh to in td mire 
dp Uu tien cua eic muc t i lu v i mde do t ie ddng r i lng I I 
eua tdng RR d i n cac muc t i l u chi phi, thoi gian v i ch i t 
lupng, Thd hai, md hinh ANP se duoe sd dung nh im 
chuyen ddi d i lm sd ciia cic chuyin gia cho mdi b i ln RR 
khi xem x^t mdt cich dan I I t ie ddng eiia ehung doi vdi 
tdng mue t i lu th inh chi sd xic dinh mde t ic ddng tdnq 
hpp ciia cie RR l l n cie muc t i lu . Vi§c xic dinh mde dd 
t i c ddng tdng hpp l i th i t su d n th i l t vi trong thuc t i 
cd nhdng b i ln RR ed t i c ddng Idn ddi vdi chi phi nhuno 

https://docs.google.eom/forms/d/e/1F


khdng cd t ie ddng nhi lu d i n thdi gian v l chi t lupng 
hoic ngupc lai. Kit qu i tinh mde dp t ie ddng trung binh 
MV duoe nhu I I eO sd cho vi lc th i l t l i p cle ma t r in so 
sinh trong md hinh ANR 

ANP l i phuang ph ip dupe xem l i phu hpp trong 
nghiin cOiU niy bdi mpt sd ly do. Thdnhdt, ANP eho 
phip phin tieh cic mdi quan he phu thudc lan nhau 
gida cic y lu td nh im dua ra cic quyl t dmh mang tinh 
ehle chin han [5]. Ddi vdi du i n OSOT, cd rat nhi lu b i ln 
RR v l cle bi ln RR niy cd mde dp t ie ddng l ln tdng mue 
t i lu d i ; I n nhu ehi phi, thdi gian v l chat luong la hoan 
toin khic nhau. Vilc sif dung ANP eho ph ip xie dinh 
mile dd t ie dpng ciia cic nhdm RR d i n muc t i lu du i n 
mdt eieh tdng hpp cd tinh den mde dp Uu tien giifa cie 
muc t i lu vdi nhau. Thdhai. ANP dupe xem l i cdng cu 
hiln dai trong quin ly dU In xay dung h i ln nay v l dupe 
nhilu nh i khoa hpe i p dung trong nghiin ciru l i ln quan 
d in qu i trinh d inh g i l , lUa chpn eic phuong i n trong 
qui trinh thue hi ln cac du i n x iy dung. 

3. K^T QUA N G H I £ N CCTU VA T H A O LUAN 

3.1. K i t q u i ngh i in cOru 
Mic dij cic b i ln RR dupc thu t h i p td nhdng nghien 

cifu trudc d i u ed y nghTa v l mat khoa hpe, tuy nhi ln 
cac nghien edu niy chu yeu dUpe thue h i ln trong cic 
dl/ i n OSOT ndi chung, cung vdi mue t i l u nghien edu 
khie nhau. Do viy, nh im xem x l t cu t h i hon v l cic y lu 
td RR chinh inh hudng den DADTXD OSOT tai TR Hd Chi 
Minh, cu t h i dd 11 tuyln sd 1 thi c in phi i t r i t qua giai 
do^n sing Ipc, d inh g i i tCf eic ehuyin gia. Kit qu i th io 
lu^n, nhdm chuyin gia da xic djnh dupe 7 b i ln ky thu l t 
ehinh Inh hudng d i n cic muc t i l u dU I n . Cie b i ln nay 
th i hi ln trong Bdng 3.). 

Bing 3.1. Danh sich cic bien nil ro ky thuit 

Nh6m 

rdlro 

ROi ro ky 

thudt 

Bi£n rdi ro 

H £ SO khdo sat dia h)nh, dia chat, thiiy van 

c6 nhi^u thi^u s6t, khdng thuc hl§n i3Sy du, 

di^u kl6n dia chat phii'c tap 

H6 so thi^t ke c6 nhi4u thieu s6t 

Xdcdinhphamvidi/an khong rorSnghoac 

quy mo dau lu dv dn thay doi 

Sal sdt trong cdng tde gidm sdt chdt luong 

Sai siSt trong qud trinh thi cdng (khd khan do 

ijmg dung cdng ngh& thi cdng ddc biet ..) 

Thay doi thiet ke, thay ddi bidn phdp ky 

thu^l thi cdng 

Qud tdnh cung Ung bi gidn doan 

Ma hda 

Kl 

K2 

K3 

KA 

K5 

K6 

K7 

Vdl 200 phl lu khio sit dupe gifi di, t i c gia thu dupe 
178 phi lu khio sit, trong do 169 phieu khio sat dupe 
hoin th inh day du, ti le niy ehilm 85%. Do viy, 169 
phi lu se duoc sd dung d l ph in tich trong nghi in cufu 
niy, trong dd cd 82 phi lu khio sit online va 87 phieu 
khio sit true t i lp . Cie ddi tupng khio s i t hau h i t ed 
trinh dp d?i hpc v l t r ln dai hoe, trong do 58% ngudi 

KHOA HOC CONG NGHE 
SaO&f2026 

dupe hdi cd l im vi|c l i ln quan true t i l p d i n d u i n DSDT 
sd 1. Trong sd n iy cd 19 chuyin gia 11 ngudi nUdc ngoai 
d l cd kmh nghi lm thuc h i ln eic dU in tUong tutai Nhit 
Bin v i H in Qudc (chilm 26,8%). TCf k i t qua thu th ip 
dupc eho th iy gia tri trung binh mde dd Uu t i ln eua cic 
mue t i lu d u i n (chi phi, thdi gian, chat lUpng) duoc t h i 
hien trong Bdng 3.2. 
Bing 3.2. Kit qui miie do uu tiin cac muc tiiu thong qua chisd 

gii tri trung binh (Mean value - MV) 

Giii tri 
nh6 
nhit 

Gii trj 
Idrn nhit 

Gii tri 
trung 

binh (MV) 

MLfc dd i/u ti§n CLia 
ti^u chi phi 

Miic do t/u ti^n ciJa i 
ti^u thdl gian 

MLTC dd Uu tien ci 
ti^u ch i t li/ang 

Vilc sd dung ANP nhim chuyin doi d i lm sd cua 
eic ehuyen gia eho eic nhdm mue tieu v i bi ln RR th inh 
ehi sd xie djnh mife dp t ic ddng tdng hpp eua cle b i ln 
RR. Ma t r in d iu t i ln dupe x iy dung dd l i ma t r ln so 
sinh cap cic muc t i l u vdi g i l tri CR = 0,00 <0,1, d i lu n iy 
ehi ra r ing ma t r in so sinh cap l i ddng nhit . Kit qu i tCf 
cic silu ma tr in ehi ra r ing, eie myc t i lu v l ehi phi, thdi 
gian va t i ln dd cd mde dd t i c ddng hay mire dd Uu t i ln 
l i khac nhau theo cleh nhin nhin cCia cie ehuyin gia 
tham gia khio sit. Theo k i t qu i n iy thi muc t i lu v i c f i l t 
lupng la mue t i lu cd mire do Uu t i l n cao nhit vdi chi sd 
Uu t i ln la 0,5 va t i l p d i n l i chi phi v i thdi gian (0,25). 
Tuong tu, k i t qu i tinh to ln tdng hpp ddi vdi cic b i ln RR 
ky thu l t t h i hien trong Sdng 3.3 

Bing 3.3. Tdm tit kit qui ma ti^n gidi h^n vi cic chi si tic 
ddng cho cic RR ky thu$t 

Mile do tde ddn; 

Nhdm 

Kl 

K2 

K3 

K4 

KS 

K6 

CP 

0,07 

0,13 

0.24 

0,13 

0,13 

0,23 

K7 1 0.08 

n j i ro ndi bo 

TG 

0,07 

0,12 

0,21 

0,21 

0.12 

0,21 

0.07 

CL 

0,09 

0,14 

0,15 

0,15 

0.15 

0,15 

0,15 

K i t qud tdng htfp 

NRPI'" 

0,08 

0,13 

0,19 

0,16 

0,14 

0,19 

0,11 

IRP||" 

0,41 

0,70 

1,00 

0,86 

0,73 

1,00 

0,59 

' 
7 

S 

1 

3 

4 

1 

6 

'"NRPI - Chi so muc dp tac dQng tdng hpp duac ehuan hda 

'^'IRPI • Chi so muc dp tic dgng dupc chuan hoa 

'^iR-Xip hang 

3.2.Thio luan k i t q u i nghien ciiTu 
Kit qu i td ehi so mde dd t ie ddng tong hpp duac 

ehuan hda (NRPI) the h i ln trong Bdng 3.3 ehi ra r ing, x l t 
tren khia canh mde dd Uu tien ciia eic myc t i lu (chi phi, 
thdl gian, chat lupng), mire dp t ie ddng tong hpp eua 
eic bien RR den cic mue t i lu thi b i ln K3 v i K6 vdi NRPI 
= 0,19 duoe x Ip hang 1, tiep den lay lu tdK4vd i NRPI = 
0,16 vax lp cuoi cung la b i ln Kl (0,08). 

131 



KHOA HOC CONG NGHE 
Sd 062030 

Ddi vdl b i ln K3 - Xic dinh pham vi du i n khdng rd 
r ing, quy md du an d i u tU thay doi, bien n iy phin Inh 
dung vdl thi^c t l nhutig gi dang dien ra ddi vcN tuyln sd 
1. Cu the, quy md dau tU thay doi ducJc the hien wW su 
thay ddi Idn nhi t khi t ing luu luong dU b io hanh khieh 
n i m 2040 td 800.000 h inh khieh/ngay len 1.020.000 
h inh khich/ngiy (t ing 1,27 lan so vdi p h i duyet ban 
diu), dieu n iy da dan den viee thay ddi quy md nh i ga. 
Trong dd, theo Quyet djnh sd 4480/QQD-UBND ngiy 
21/9/2011 thi quy md nh i ga Bin Thinh l i hai tang vdi 
dien tich sin la 12.720m^ vdi ehdc ning ga trung t im . 
Tuy nhiln, quy md dau tU d i 6\4u ehinh v i t ing len 4 
t i ng vdi d i ln tich sin hon 30.000m^ vdi chde n ing ga 
trung t i m tieh hap trung t i m thuong mai. 

Vile t ing khdi lupng xay dung do t i ng lUu lupng 
h inh khic v l t ing khdi lupng thue t l da l im tdng mde 
d iu tu t i ng 43% theo Blo elo Kilm to in Nhi nude n im 
2018. Trong dd, t i ng quy md nh i ga lam t ing 3.224 ty 
ddng; t ing tinh n ing an to in , t ing sd lupng th i l t bi do 
t i ng quy md dUOc xle dinh lam t i ng chi phf 3.802 ty 
ddng. Ngoii ra, du i n dupc t ing khdi lupng xiy dung 
nhim dem lai h i lu qu i d i u t u v i khai thie eao hon. Cu 
t h i , t ing d i u tu cho d iu miy, toa xe, trang th i l t bj nh i 
ga nhim d i p irng nhu elu t i ng luu lUpng h inh khich 
du b io v io n im mue tieu thiet k l I I n i m 2040 (thay vi 
n im 2020 nhu trong du i n d iu tu) 13]. Hon nda, tuyln 
dang dupc djnh hudng keo d i i td ga Sudi Ti ln d i n TR 
Biln Hda, tinh Ddng Nai [4]. Chi phi cho phin nghi in 
cifu k lo d l i tuyln dUPc chu dau tu xic dinh la ehi phi 
phi t sinh cho gdi thIu tu v in chung v l da ky hpp ddng 
bd sung l im t ing chi phi d iu tu 

Ti lp theo, b i ln K6 - Thay doi thiet k l , thay ddi b i ln 
phip ky thui t thi cdng cung l i mdt trong nhirng y lu 
td xem cd mife dd t ic ddng l ln cic mue t i lu eiia d u i n 
r l t Idn. Thd nhit, quylt dinh dieu chinh kieu d ing d i m 
tdd lmSuperT sang d i m chirU cua doan tuyen di t r l n 
cao l im t i ng g i l tri edng trinh len d i n 1.420 ty ddng. 
Thir hai, cung vdi vilc thay ddi quy md thi thiet k l lien 
quan d i n cac hang mue nhu nha ga s i bi thay doi, dieu 
niy inh hudng d i n ehi phi, thdi gian va chit luong eiia 
du i n . Thue te eho thay, th i l t ke phl i d i lu ehinh nhi lu 
lan, ehing han nhu dieu chinh th i l t k l ky thui t l i nh i 
gang im Bin Thinh d l tieh hpp cic tuyln sd 1,2,3a v l 
4 trong tuong lai. 

Cu th i , trong qu i trinh tnen khai gdi thau ngim 
(CPl) d i i 2,6 km ti^ nhi ga Bin Thinh d i n ga Ba Son, 
UBND TR Hd Chi Mmh da dieu ehinh quy hoach khdng 
gian ngam, Trung t i m thuong mai ngim klo d i i td vdng 
xoay Quaeh Thj Trang den Nhi h i t Thinh phd dupe xiy 
dung n im t r ln tuyln sd 1, tieh hpp ga Bin Thinh v i ga 
Nhi h i t Thanh phd. Vi viy, ngiy khdi cdng khu vue nay 
da bi ehim t r i hon hai nam so vdi k l hoach du ki ln ban 
dau. Oi lu niy d i t ie ddng nghiem trpng d i n vile hoin 
th inh mue t i l u du i n , gdp phin l im t ing chi phi, thdi 
gian v l i nh hudng phin n io den chit luong d u i n . Kit 
qu i nghiin cifu niy phu hop vdi nghiin cdu trUdc dd 
eiia mdt sd t ic g i l nhUTrin Quang Phu [11]. Tic gia niy 
eung d i xac dmh nhdng xung dot, thay doi trong th i l t 
k l Inh hudng nghi lm trong d i n t i ln do cua du i n . 

Riii ro t i l p theo can dupc quan t i m dd l i b i ln K5 • 
Sai sdt trong qu i trinh thi cdng. B6n c^nh nhimg thay ddi 
ve th i l t k l . thue t l cho thiy. d u i n d i u tuDSDT hi^n nay 
tai TR Hd Chi Minh ddi hdi cdng nghi , ky thui t ttii cong, 
bien ph ip thi cdng eao hon h i n so vdi cic he thdng 
giao thdng khic t r ln m i t d i t . Chinh vl vay, bien K5 - Sal 
sdt trong qu i trinh thi edng (khd kh in trong qu i trinh 
thi edng do irng dung edng nghe thi edng die bi|t.. .) 
nh in duoe sU quan t i m eua nhi lu chuyen gia vdi mde 
dp t ie ddng l i 0,14, x Ip vi trf thir 4. Hi|n tai, mdt sd cdng 
nghe hien dai dUpc si/dung cho dU In n iy bao gdm: (1) 
Cdng nghe thi cdng d i o h im b ing thiet bi d i o ngim 
TBM (robot TBM), d iy l i cdng n g h | l l n d i u tien dupe i p 
dung d Viet Nam; (2) cdng nghe vd ddt h i m b l tdng di/ 
utig luc cho tuyln, d iy l i s in pham sin xuit theo cdng 
nghe tien t i ln chdng th im cao, sai sd nhd, d i p dng chit 
lupng t i ln dp cao; (3) cdng nghe l i p hang c in b ing thi 
cdng d i m elu can, cdng nghe ddi hdi ky thu l t cao l ln 
dau xuat h i ln d Viet Nam, vdi k i t c lu d i m chO U do nhi 
th Iu Systra (Phip) th i l t k l . Trong bdi c inh ciia dU in thi 
viec I p dung cdng nghe niy h i ln dang g i p m^t sd khd 
khin nhu ky thul t thi cdng l ln d i u dupe I p dyng tai 
Vi l t Nam n ln kinh nghiem thi edng ehua cd, phin Idn 
dua vao su hd trp cua tu v ln nudc ngoii . Dja chi t phin 
trung t i m TR Hd Chi Minh I I dja chat nen d i t y lu n ln 
khd khan trong vile I p dung th i l t bi d io phin ngim 
b ing robot. Hon t h i nCra, nhi lu edng trinh cao t ing v l 
k i ln true l lu ddi l l n c in s i Inh hudng trong qu i trinh 
thi edng phan ngam. Do viy, nh im g i lm th i lu tdi da t ic 
ddng eua y lu td n iy den eic mue tieu du i n thi eic nhi 
qu in ly c in xem x l t y l u td n iy vdi mile dp Uu t i l n eao. 

Mdt trong nhdng RR t i l p theo i n h hudng nghilm 
trpng den du i n dd 11 b i ln K2 - Wi3 so thiit kicd nhiiu 
thieu sot dupc xep 6 vj tri thir 5 vdi chi s6 mire dd t ic 
ddng tdng hpp la 0,13. Thuc t l du I n cho thiy, tdng 
miire dau tu ciia du I n dupc lap theo phuong ph ip xle 
djnh theo th i l t k l eo sd, tuy nhien hd so th i l t k l eO sd 
lai khdng the h i ln day dii cic npi dung, nhieu hang myc 
cdng trinh edn th i lu , khdng du eo sd cho vi lc l i p tong 
mire dau tU eiing nhu du b io chinh xic thdi gian holn 
th inh du an, Cy t h i , phan xd ly nen d i t y lu , ph in edng 
viec lam dudng tam, h i thdng chdng tam, vach thi cdng; 
ph in quan trie va b lo v l cic cdng trinh t i ln ieh; phin 
edng vile khie duoe don vi tu van xic djnh chi phi trong 
tdng mire dau tU ma khdng xic dinh duoc rd khoi lUpng 
cdng vile. Hon t h i nda, hd so th i l t k l eo sd cung ehUa 
t h i hien sU ki t ndi gida tuyln sd 1 vdi eic tuyen khie 
trong tUong lai. Chinh vi mdt sd sai sdt trong qu i trinh 
th i l t k l da trinh b iy 6 t r ln gdp phin Idn trong viec gia 
t i ng chi phi, k lo d i i thdi gian thue hien du i n v i inh 
hudng d i n chit lUpng d u l n . 

Nhdm cle y lu td RR t i l p theo dupc danh g i i cd 
mde dd t ie ddng d i n eic mue tieu d u i n it hon dd chfnh 
I I sugi in doan trong qu i tnnh cung irng, vdi chi so mde 
dd t i c ddng tdng hop l i 0,11. Bien Kl • Hd so khio sit 
dia hinh, dia chit, thiiy v in ed nhi lu th i lu sdt, khdno 
thuc h i ln d iy dii, d i lu ki |n dja chi t phdc tap duoc X I D 
thd 7 vdi mire dd t ic ddng la 0.08. 
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4. K£T LUAN 
Nghiin cifu d i xle djnh mpt sd RR ky thui t cung 

nhu d inh g i l mde 6^ t ie ddng tdng hop eua chung den 
cle mue t i l u chinh cua du I n 11 t i l n dp, ehi phi va chi t 
lui;mg thdng qua phuong ph ip phan tfch mang ANR Kit 
qui niy gdp phan giup cle don vi thue h i ln du I n xie 
dinh dupe mde dp Uu tien quin ly cie RR d l g i im th i lu 
tdi da cic t i c ddng t i l u cUc l ln muc t i l u d u l n . 
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