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Trong bdi canh nganh x4y dung ngay cang phat trién, v6i nhidu dv 4n nha cao tAng phifc tap, viéc quan ly
rti ro tré thanh yéu té then chét nhim dam bao tién dd, chit lwgng va chi phi. V&i muc tiéu nang cao hiéu
qué cdng tac quan ly rui ro trong cac du 4n, nghién cttu nay nhim muc dich xdc dinh cac rti ro anh hwéng
dén qué trinh thi cong di 4n nha cao tAng va phan tich tic dong ctia ching. P& thitc hién nghién citu, tdng
cong 41 yéu tb rii ro dugce xac dinh tit cac nghién cttu tride day, két hgp ciing phéng van chuyén sau cac
chuyén gia di c6 nhidu niam kinh nghiém trong linh vie xay dung. Sau khi xiy dwng bang cau hoéi va giri
dén 70 d@bi twgng khao sat, thu vé 63 phan hdi hop 1& dwa vao phan tich. Tit két qua phan tich, sip xép cac
yéu t6 rti ro theo thi tw mitc d6 anh hudng tit cao dén thip trong giai doan thi cong clia du an. Nhitng phat
hién nay cung cp co s& cho viéc dé xuét xdy dung mot mé hinh tich hgp M6 hinh Thong tin Céng trinh
(BIM) va CAu tric Phan chia Ri ro (RBS), gitip hd trg nhan dién va phén tich rai ro hiéu qua, gép phan

nang cao hiéu suét va chét lwgng trong nganh xay dyng tai Viét Nam.

ABSTRACT

Risk Management

Building Information = Modeling
(BIM)

Risk Breakdown Structure (RBS)
Construction Phase

In the context of a rapidly growing construction industry with increasingly complex high-rise building
projects, risk management has become a critical factor in ensuring project schedule, quality, and cost control.
Aiming to enhance the effectiveness of risk management practices in such projects, this study seeks to identify
the risks affecting the construction phase of high-rise developments and analyze their impacts. A total of 41
risk factors were identified based on a review of previous studies, combined with in-depth interviews with
industry experts who have extensive experience in the construction field. A structured questionnaire was
then developed and distributed to 70 respondents, resulting in 63 valid responses used for analysis. Based on
the analysis, the risk factors were ranked in descending order of impact during the construction phase. These
findings serve as a foundation for proposing an integrated model that combines Building Information
Modeling (BIM) and the Risk Breakdown Structure (RBS), aimed at supporting effective risk identification

and analysis, thereby contributing to improved performance and quality in Vietnam’s construction industry.

1. Gi6i thiéu

Thuong binh va Xa hi, ndm 2024 ghi nhan hon 8200 vu tai nan lao
dong tai Viét Nam, gy ra 727 trudng hop ti vong va 1690 ngudi bi

Trong nhitng nim gin day, nganh xiy dung tai Viét Nam dang
dbi mit véi nhidu thach thite trong viée dam bao tién d6, chét lwgng
va chi phi dy 4n, diic biét 1a & céc cong trinh nha cao tAng v6i quy md
va mitc d6 phitc tap ngly cang ting [1]. Mot trong nhitng yéu té then
chét anh huéng dén sy thanh c6ng ctia dy 4n chinh 14 ning lie quan
1y rti ro trong giai doan thi cong [2]. Tuy nhién, thuc t& cho thiy cac
phuong phap quan Iy rti ro truyén théng vin con han ché v2 tinh true
quan, kha ning du doan va mitc d6 phdi hop giita cac bén lién quan
[3]. Céc yéu tb riii ro c6 thé giy anh hwéng nghiém trong dén chét
lugng, tién d6 va chi phi du an. Theo théng ké cua Bo Lao dong —
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thuong, trong dé 30 % thudc linh vyc xay dung, véi nguyén nhén ti
phia ngudi sit dung lao dong chiém dén 46,91 % [4]. Nhitng con s nay
phéan 4nh mic d6 rui ro cao va nhn manh tinh cAp thiét cua viéc trién
khai cac bién phap quéan 1y rui ro hiéu qua trong xay dung.

Cling v&i xu huéng s6 héa trong xay dyng, Md hinh Thoéng tin
Cong trinh (Building Information Modeling - BIM) da va dang dugc cong
nhan nhu mot cong cu hiéu qua trong cong tac quan ly dv an [5]. Khi
duogc tich hop v6i Ciu tric Phan chia Rui ro (Risk Breakdown Structure
— RBS), BIM khéng chi gitip mé hinh héa va tric quan héa cac yéu t6 rii

ro ma con cung cip mot hé théng phén tich ¢6 ciu triic, hd trg ra quyét
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dinh mot cach chinh x4c va kip thoi [6]. Nghién citu nay dugc thuc hién
nhim xéc dinh va d4nh gi cac yéu t6 rai ro anh huwdng dén du an, tiv d6
d@ xut giai phap ning cao hiéu qua @ng dung BIM tich hop RBS trong
cbng tac quan ly, gép phén hoan thién quy trinh quan ly rdi ro pht hgp
v6i didu kién thuc té ctia nganh x4y dung trong nuée.

2. Tbng quan vé& BIM va céu triic phan chia riii ro trong xiy dung

Mo hinh théng tin xdy dung (BIM) la mot quy trinh tich hop
nhim tao 14p va quan 1y cdc mé hinh théng tin k§ thuit sé trong subt
vong doi cta cong trinh [5]. BIM déng vai trd nhu mot co s&@ dit liéu
thiét ké s6 héa, bao gdm tap hop céc tép thong tin c6 ciu triic, md ta
chi tiét cac yéu t6 hinh hoc, kich thwdc, vat liéu, sé lvgng va méi lién
hé khéng gian giita cac cAu kién, bd phan clia céng trinh. Nhitng thong
tin nay duoc két ndi chit ché théng qua cac phdn mém chuyén dung,
cho phép céc bén lién quan d& dang truy cép, trao dbi va cap nhat dit
liéu trong thoi gian thite, tit d6 hd trg hiéu qua qua trinh ra quyét dinh
va quan ly dy éan [7].

Theo TS. Ta Ngoc Binh (Vién Kinh té Xay dung — B6 Xay dung),
“BIM dugc xem 13 xu thé tit yéu ctia nganh x4y dung hién dai va Viét
Nam hién 14 thanh vién ctia mang luéi BIM toan cAu”. Nhiéu tiéu chuén
quéc té nhu ISO 12911, ISO 12006, ISO 16739 hay bo tiéu chuin ISO
19650 da dwoc 4p dung dé thiét 1ap khung van hanh, trao dbi di liéu
va quan ly vong doi céng trinh [8]. Viét Nam da ban hanh céc van ban
quan trong nhu Quyét dinh 348/QD-BXD (2021) va 258/QD-TTg
(2023) @ trién khai 16 trinh 4p dung BIM, bit dAu tit nim 2023 dbi v&i
céc cong trinh cAp I, cAp dic biét st dung vén nha nude. Viée ing dung
BIM gitip ning cao chit lgng thiét ké, hd tro tb chic thi coéng, kiém
soat chit lwong, t6i u quan 1y thi nguyén va véin hanh céng trinh, déng
thoi 1a céng cu hitu hiéu phuc vu céng tac quan ly trong xay dung [7].

Chu triic phan chia rti ro (RBS) 14 mét céng cu thé hién cac rui
ro dy 4n theo dang cdy phan cp, tit cic nhém rii ro chung nhu kj
thuat, quan 1y, 14p ké hoach dén cac riii ro chi tiét hon & cip thip hon.
RBS gitip sip xép rii ro theo nguyén nhén, cung cip cai nhin téng thé,
hd tro danh gia va 1ap ké hoach @ng phé hiéu qua. Véi tinh linh hoat
va kha ning cip nhat d& dang, RBS con c6 thé tich hgp v&i Ciu tric
phéan chia cong viéc (WBS) dé tao ra Ma trin phén chia rdi ro (RBM),
cho phép xéc dinh rii ro cu thé theo titng hang muc c6éng viéc [9].

Vé6i sy phat trién nhanh chéng clia cong nghé thong tin trong
x4y dung, xu hudng tich hgp quan ly rui ro, déc biét théng qua BIM
ngay cang dugc quan tim. Nhidu nghién cifu da khai thac RBS dé thiét
ké co s& dit liéu rii ro va hd trg phén tich, gidm st thong tin rii ro,
nhu Tah & Carr (2001) [10] hay Shen & Marks (2016) v&i mo hinh truc
quan héa dit liéu suyt xay ra trén BIM [6]. Mot s6 nguyén mau khac
nhu cua Shim va cong sy (2012); Ding va cong sy (2016) tip trung vao
mo phoéng rii ro va lién két thong tin rii ro véi dbi twgng BIM, tuy
nhién con han ché v& kha ning twong tic va tinh ¢ng dung do mé hinh
phtic tap [11].

Tai Viét Nam, quan 1y rui ro trong xay dung ngay cang dugc quan

tam nhung hiéu qua van chua cao, do cach tiép can rii ro con phan téan

va thiéu tinh hé théng [1]. Cong nghé BIM v&i wu diém tric quan va
tich hop dit liéu da dugc dé xuét nhw mot gidi phéap tidm ning dé nang
cao hiéu qua quan ly rui ro trong toan bé vong doi dy 4n [5]. Tuy nhién,
viéc ttng dung BIM vio thuc té con gip nhiéu han ché va phan 16n cic
nghién cttu van ditng & mttc khai niém hoic nguyén mau [11]. Téc gia
nhan théy c6 hai huéng tiép can chinh: dinh huéng san phém (truc
quan héa rti ro trén mo hinh BIM) va dinh huéng quy trinh (tich hgp
BIM vio quy trinh quan 1y truyén théng). V&i mong mubn tim ra quy
trinh quan 1y rti ro kha thi, tiét kiém va hiéu qua, nghién ctu nhim
muc dich xac dinh chinh x4c cac nguyén nhén rui ro c¢6 mic do tac dong

d4ng ké dén dy 4n x4y dyng trong giai doan thi cong.
3. Phuong phap nghién cttu

Pé thire hién nghién ctu ndy, tac gia da ding phwong phép phan
tich dinh Iwgng két hgp v&i phan tich dit liéu dé danh gia cac yéu tb
rtii ro anh hwéng dén tién d, chi phi va chét Iwgng ctia dy 4n. Cu thé,
nghién cifu tdp trung vao cac rii ro trong giai doan thi céng ctia dy an.

Piu tién, danh sach rii ro duge so bd thiét 1ap thong qua co s&
ly thuyét, téng quan tai liéu v& cdc nghién cttu di cong bb trude day,
két hop véi phong vén chuyén sau, ldy y kién ti¥ cic chuyén gia. Tién
hanh thu thap dit liéu qua Google Form théng qua bang khao sat da
dugec thiét ké, st dung thang do Likert 5 mitc ¢ nhim do luong vé& kha
ning xay ra va mic do tic déng cua titng yéu té rui ro. Sau khi téng
hop dit liéu, tién hanh phén tich, kiém tra d6 tin ciy clia thang do bing
hé s6 Cronbach’s Alpha. Tiép theo, d4nh gia rti ro qua viéc do lwdng
kha niing xuét hién ciing nhu tac dong cta rai ro dén di an. Phat trién
ti¢ phwong phap PI (Theo Zhi, 1995) [12], s& dung phuong phip do
ludng tri s6 rii ro RF dé thire hién danh gid rai ro bing viéc xép hang

va phan tich méc d6 anh hwdng [13]. Cudi cling 12 dwa ra két luan va

kién nghi.
Cong thitc: RF = P + [-P *1
Trong d6: RF la mitc do rui ro

P 12 kha ning xay ra rti ro trong khoang tit 0 dén 1
I 13 mic d6 tac déng cta rii ro trong khoang tir 0 dén 1
Sau khi tién hanh tham khao va téng hop tit cac tai liéu hién c6
va tham vAn ¥ kién tit cic chuyén gia c6 nhidu nim kinh nghiém trong
linh vige, nghién citu da téng hop dwge mot danh sach gdm 41 yéu tb
rti ro ¢6 kha ning xay ra va miic dé anh huéng dang ké dén giai doan

thi c6ng cac du an xay dung trong nudc.
4. Két qua nghién ctu

Két qua sau vong khao sét chinh thitc théng qua Google Form
nhén v& 65 phan hdi trén téng s6 70 phiéu khao sat da gui dén cac
chuyén gia, k¥ st ¢6 kinh nghiém trong linh vyc xay dung. Trong do,
sau khi loai 2 phiéu tra 1&i khéng hop 1& do d4p vién khong tra 101 day
dt thong tin khao sat, tién hanh phan tich théng ké véi 63 phan hoi
hop 1.
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Bang 1. Danh séch céc yéu 6 rti ro.

STT Rdi ro Yéu t6 rui ro Céc nghién ctu tham khao

1 RR1 Tinh hinh tai chinh ctia chi dau tw [141, [3], [15], [16], [17]

2 RR2 Nha cung cép thiéu ning luc tai chinh [18], [14], [19], [20]

3 RR3 Tinh hinh tai chinh ctia nha thau [2], [14], [19]

4 RR4 Ning lue chu diu tw [14], [21]

5 RR5 Théi do 1am viéc ctia bd may cip cao [2], [14], [16], [17]

6 RR6 Ban giao mit bing thi céng [2], [3], [22]

7 RR7 Ning lic don vi tw van gidm sat [31, [18], [16], [2]

8 RR8 Giai quyét mau thuln trong di 4n [3], [2], [23], [24], [25]

9 RR9 Su phéi hop, trao dbi théng tin giita cac bén trong dv 4n [23], [25], [24], [16], [19], [20]
10 RR10 Sy quan 1y, phéi hop trén cong trudong [3], [16], [19], [18]

11 RR11 Van d didu chinh tién d6 dv 4n [21], [3], [19], [16], [26]
12 RR12 Thoi gian phat hanh thiét ké (hang muc chva ro rang, phét sinh) [21], [26], [22]

13 RR13 Thoi gian phé duyét ho so, ban vé Chuyén gia d& xuét

14 RR14 Yéu ciu thay dbi (thiét ké, pham vi cong viéc) [21, [19], [16], [26]

15 RR15 Vén dé thiét ké (hop 1y, kha thi) [21, [15], [23], [24], [25], [27]
16 RR16 Sai s6t trong thiét ké [25], [24], [16], [19]

17 RR17 Hop dbng thanh toan khong 1 rang [3], [26], [18], [21], [17]
18 RR18 Quan Iy hgp déng [31, [26], [18], [21], [17]
19 RR19 Su khdc biét giita cac didu kién thitc té so v6i khi khao sat, thiét ké [18], [27]1, [22]

20 RR20 Thay d6i dic tinh vat liéu [26], [17]

21 RR21 Su cung tng vat tu ctia don vi cung Ging (thoi gian, chit lwgng) [21], [3], [23], [25], [24], [20]
22 RR22 Quan ly vat tu trén céng tredng [21], [24] [19], [16], [26], [18]
23 RR23 Sy van hanh ctia may méc, thiét bi thi c6ng quan trong [21, [18], [23], [25], [24]
24 RR24 Thiéu nhan sy chuyén mén cao Chuyén gia d& xuét

25 RR25 Ning lie, kinh nghiém ctia nha thau [31, [23], [25], [26], [18], [27]
26 RR26 Quan ly ky thuét trong thi cong [31, [16], [26], [21]

27 RR27 Bién phép thi cong khong phit hop [16], [26]

28 RR28 Van d@ an toan lao déng [3], [14], [23], [25], [24], [17]
29 RR29 Pinh céng lao dong, thiéu hut nhén cong [16], [25], [24], [26], [21], [27]
30 RR30 Van d& tham nhiing héi 16 [211, [2]

31 RR31 Thay dbi 14i suét [21], [3], [14], [27], [22]
32 RR32 VAn d lam phat [31, [14], [23], [24], [27]
33 RR33 Bién déng thi tritdng [25], [24], [16], [26]

34 RR34 Gia vat tu tang [19], [16], [26], [18], [27]
35 RR35 Sy phé duyét cac gidy phép ctia co quan hanh chinh [2], [21], [3], [23], [25], [24]
36 RR36 Tham nhiing va héi 16 Chuyén gia d& xuét

37 RR37 Thay di chinh séch, phap luit tic dong t&i dy 4n [2], [21], [3], [23], [25], [24]
38 RR38 Cong nghé méi [3], [25], [24], [17]

39 RR39 Céc hoat dong c6 nguy co gy 6 nhiém moi triedng [31, [23], [25]

40 RR40 bidu kién dia chit c6ng trinh [21], [3], [14], [22]

41 RR41 Thoi tiét [21], [3], [14], [19], [27], [17]

4.1. Két qud kiém tra d6 tin cdy ciia thang do bdng hé s6 Cronbach’s Alpha

Két qua kiém dinh d6 tin ciy ctia thang do cho thiy hé sb

Cronbach's Alpha cho tdng thé thang do kha ning xay ra v mtc do tac

dong lan lvot 14 0,933 > 0,8 va 0,943 > 0,8; két qua cho théy thang do
la dang tin ciy va 6 thé st dung dé tién hanh phan tich cc buée tiép
theo. Miit khac, hiu hét cic bién ddu dat hé s twong quan bién tdng 16n
hon 0,3; chi ¢6 bién RR18 ¢6 hé sb twong quan bién téng b'fmg 0,223 <
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0,3; cho thiy bién nay khong do luong ciing mét khai niém véi cac bién
cdn lai, nhing xét thiy néu loai bién nay thi hé sé twong quan bién téng
sau khi loai bién ting 1én khong d4ng k&, sau khi tham khao ¥ kién chuyén

gia, tac gia quyét dinh gif lai yéu t& nay dé phan tich.

Bang 2. Cronbach’s Alpha v& kha niing xay ra ctia rti ro.
Hé s6 Cronbach’s Alpha
0,933 41

Téng sb bién N

Bang 3. Cronbach’s Alpha v& mtic dé tic déng ctia rii ro.
Hé s6 Cronbach’s Alpha
0,943 41

Téng s6 bién N

4.2. Két qud phdn tich xép hang cdc rii ro

Sau khi di kiém dinh do tin cdy ctia thang do bing hé sb
Cronbach’s Alpha. Tién hanh danh gia rai ro bing viéc xép hang va
phan tich mitc d6 anh hwéng ctia cac bién rii ro bing phwong phap PI,
théng qua tri s6 rti ro RF.

Sau khi xép hang khao sat cic yéu t6, tién hanh phan tich 05 yéu
t6 rui ro dAu tién, c6 anh hwdng dang ké dén sy thanh cong cta du 4n
trong giai doan thi cong:

- Su phéi hop, trao dbi théng tin giita cdc bén trong du 4n (RR9):
Trong giai doan thi céng, sy phéi hop hiéu qua gitta cic bén nhu chu
dAu tu, tv van thiét ké, gidm sat va nha thiu 1a yéu té quyét dinh sy
thong subt trong toan bd qua trinh thuc hién dy &n. Viéc truyén dat
thong tin khong diy du hoic khéng ddng nhét dé din dén hidu nhim,
thi c6ng sai, giy gidn doan tién d6 va phat sinh chi phi. Trong bdi canh
ndy, viéc tich hop BIM gitp thiét 1ap méi trudng lam viée tric quan,
noi moi thong tin dugc cdp nhét va déng bd theo thoi gian thye. Khi
két hop v6i RBS, titng rtii ro do thiéu lién két ¢6 thé duoce gin két véi
céc hang muc cu thé trong mé hinh, gitip canh bédo s6m va phén cong
trdch nhiém ro rang.

- Sy khac biét giita cac diéu kién thiic té so véi khi khao sat, thiét
ké (RR19): Sai léch giita hién trang cong trinh va két qua khao sat ban
du 12 mot trong nhitng nguyén nhan phd bién gy gidn doan thi cong. Vi
du, dia chit nén méng yéu hon du kién hodc hé théng ha tﬁng ngém
khéng dugce cap nhat diy di sé 1am phuong an thi cong trd nén khéng
kha thi. RBS cho phép phan loai rii ro tit giai doan khao sét va 1ap thiét
ké, trong khi BIM ¢6 thé md phong cac diéu kién thuc té theo di liéu diu
vio, tit d6 dénh gid s6m muc d6 phit hop giita thiét ké va hién trang.

Bang 4. Bang xép hang cac yéu t6 rii ro.

- Tinh hinh tai chinh ctia nha thiu (RR3): Kha néng tai chinh anh
huéng trie tiép dén tién d6 thanh toan vat tw, nhan céng va kha ning
duy tri thi cong lién tuc. Théng qua RBS, rui ro tai chinh c6 thé duoc
dinh danh r6 rang va theo ddi trong sudt di 4n, gitip nha thiu xay dung
ké hoach dong tién hop 1y va kiém soat tdt ruii ro tai chinh.

- Sy quan 1y, phéi hop trén cong trudng (RR10): Sy thiéu hiéu
qua trong didu hanh va phéi hop céc td d6i thi céng trén cong trizdng
thudng din dén chdng chéo cong viéc, mét kiém soat tién d6 hoic xay
ra su cb an toan. Trong khi d6, mé hinh BIM hd tro 1ap ké hoach thi
cong chi tiét, kim soét thi cong theo thi gian. RBS déng vai trd phan
loai cac rtii ro tiém 4n trong cong téic td chic thi cong, tit d6 gitp nha
thau theo doi titng nhém rti ro cu thé va gén chiing v&i céc giai doan,
cbng téc cu thé trong mé hinh BIM.

- Sai s6t trong thiét k& (RR16): Nhitng sai s6t trong hd so' thiét ké
nhu thiéu chi tiét, khéng ddng bé giita cic b mén, hodc khong phit
hop véi hién trang 14 nguyén nhan chinh din dén viéc phai ditng thi
cong, chinh sita hodc 1am lai. V&i BIM, cdc mo hinh da bd mén c6 thé
duoc tich hop va kiém tra xung dot (clash detection) tride khi thi cong,
han ché déng ké rui ro thiét ké. Khi két hop véi RBS, cac loai rii ro lién
quan dén thiét ké c6 thé duoc xdc dinh tit ddu va kiém soat tét hon

théng qua viéc lién két v&i titng chi tiét mo hinh.
5. Kétluan

Théng qua khao st tai liéu va thu thap ¥ kién chuyén gia, nghién
cttu da xé4c dinh dugce co ban 41 yéu t6 rii ro anh huéng dén giai doan
thi céng dy 4n nha cao ting, trong d6, bén canh cac rti ro tai chinh thi
céc rii ro lién quan dén thiét ké, thi cong va quan ly duge danh gia 1a
phé bién va nghiém trong nhit. Pa phin céc rti ro niy déu nim trong
pham vi ¢6 thé kiém so4t, néu c6 mot chién lvge nhan dién va x@ 1y phit
hop. Viéc tich hgp M6 hinh Théng tin Céng trinh (BIM) va CAu triic Phan
chia Rui ro (RBS) dugc xem 13 mot hiwéng tiép can tiém ning, gitp tric
quan héa, phén tich va quan 1y rti ro mét cach hé théng, khoa hoc hon.
Mo hinh nay cho phép nha thiu khéng chi nhan dién rti ro sém ma con
theo d&i va dua ra bién phép iing phé hiéu qua trong sudt qua trinh thi
cong, gép phin dam bao tién 9, chit lwong va chi phi du 4n.

Nghién cttu vin con mot s6 han ché nhu pham vi khao sat chi gi6i
han trong khu vitc TP.HCM véi s6 ltgng chuyén gia khao sét con it, anh
hwéng dén tinh dai dién ctia két qua. Ngoai ra, nghién ctu chi tip trung
vao rui ro trong giai doan thi cong va viéc tich hgp céc cong nghé ning
cao nhu Al hay dit liéu 1én vao quan 1y rti ro ciing chwa duoc dé cap, 1a
hwéng phét trién cin thiét trong cac nghién ctu tiép theo.

Rui ro Yéu t6 rti ro P I RF Hang
RR9 Su phéi hop, trao dbi théng tin giita cac bén trong dv 4n 0,630 0,621 0,860 1
RR19 Su khdc biét giita cac didu kién thuc té so v6i khi khao sat, thiét ké 0,617 0,611 0,851 2
RR3 Tinh hinh tai chinh ctia nha thiu 0,611 0,608 0,848 3
RR10 Sy quan ly, phéi hop trén cong trudng 0,630 0,586 0,847 4
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Rui ro Yéu t6 rti ro P I RF Hang
RR16 Sai s6t trong thiét ké 0,630 0,583 0,846 5
RR1 Tinh hinh tai chinh cta cha dau tw 0,611 0,602 0,845 6
RR4 Néng luc cha dau tw 0,608 0,592 0,840 7
RR27 Bién phép thi cong khong phit hgp 0,602 0,595 0,839 8
RR25 Néng luc, kinh nghiém ctia nha thiu 0,621 0,573 0,838 9
RR2 Nha cung cip thiéu ning luc tai chinh 0,586 0,605 0,836 10
RR12 Thoi gian phat hanh thiét ké (hang muc chua r6 rang, phat sinh) 0,621 0,567 0,836 11
RR13 Thoi gian phé duyét ho so, ban vé 0,598 0,589 0,835 12
RR7 Ning lic don vi tw van gidm sat 0,617 0,567 0,834 13
RR15 VAan d2 thiét ké (hop 1y, kha thi) 0,611 0,573 0,834 14
RR31 Thay dbi 14i sudt 0,602 0,583 0,834 15
RR5 Thai d6 1am viéc clia b may cip cao 0,608 0,563 0,829 16
RR20 Thay dbi dic tinh vat liéu 0,624 0,544 0,829 17
RR14 Yéu chu thay dbi (thiét ké, cong viéc) 0,579 0,592 0,828 18
RR22 Quan Iy vat tu trén céng tredng (mat mat, hao hut, lang phi) 0,595 0,567 0,825 19
RR33 Bién dong thi trudng 0,586 0,570 0,822 20
RR29 Pinh céng lao dong, thiéu hut nhén cong 0,602 0,551 0,821 21
RR30 Van d@ tham nhiing héi 16 0,595 0,557 0,821 22
RR26 Quan ly ky thuét trong thi cong 0,583 0,570 0,820 23
RR38 Cong nghé méi 0,592 0,551 0,817 24
RR28 Véan dé an toan lao déng 0,586 0,557 0,817 25
RR35 Su phé duyét cc gidy phép ctia co’ quan hanh chinh 0,586 0,554 0,815 26
RR18 Quén 1y hop déng 0,560 0,579 0,815 27
RR39 Céc hoat dong c6 nguy co gy 6 nhiém 0,598 0,532 0,812 28
RR21 Su cung ing vat tu cua don vi cung ng 0,570 0,560 0,811 29
RR6 Ban giao mit bing thi céng 0,567 0,563 0,811 30
RR34 Gia vat tu tdng 0,573 0,554 0,810 31
RR11 Vén dé didu chinh tién d6 dy 4n 0,586 0,538 0,809 32
RR32 VAn dé lam phat 0,579 0,538 0,806 33
RR17 Hop ddng thanh toan khéng ré rang 0,557 0,560 0,805 34
RR41 Thoi tiét 0,563 0,552 0,805 35
RR40 Pidu kién dia chét cong trinh 0,589 0,519 0,802 36
RR37 Thay di chinh séch, phap 0,567 0,535 0,798 37
RR23 Su van hanh ctia may méc, thiét bi thi céng quan trong 0,589 0,510 0,798 38
RR24 Thiéu nhan st chuyén moén cao 0,573 0,519 0,795 39
RR8 Giai quyét mau thuln trong du 4n 0,538 0,551 0,793 40
RR36 Tham nhiing va héi 16 0,554 0,532 0,791 41
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