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Tém tat: Nghién ctu nay ap dung phuong phap Fuzzy Analytic
Hierarchy Process (FAHP) bang cach tich hop cac s6 md tam gidc
Fuzzy, c6 can nhac dén muic d6 tin tudng va thai d6 clia ngudi ra
quyét dinh dé c6 thé xay dung mot mé hinh dénh gia rdi ro c6 tinh
chinh xac va hiéu qua cao cho giai doan thi céng lap dat du an mo-
dun (MiC). Mé hinh nay dat trong diém vao viéc danh gia muc do
tac déng clia cac yéu té rui ro va ki€n nghi cac giai phap phép ting
pho phl hgp. Bang cach nay, né sé trg thanh mét cong cu quan
trong hd trg nha quan ly dy an trong viéc dinh hinh chién lugc
quan ly rdi ro va gilp tang ti I1é thanh cong cda du an.

Tu khéa: Mo hinh, danh gia rdi ro, phuong phap Fuzzy, du
an, mo-dun.

Abstract: This study applies the Fuzzy Analytic Hierarchy

Process (FAHP) method by integrating triangular fuzzy numbers,
taking into consideration the decision-maker's confidence level
and attitude. The aim is to propose the development of a highly
accurate and efficient risk assessment model for the construction
and installation phase of Modular Construction (MiC) projects.
The model emphasizes evaluating the impact of risk factors and
recommending appropriate response measures. In doing so, it
becomes a crucial tool to support project managers in shaping risk
management strategies and ensuring the success of the project.
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module.
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1. Dan nhap

Tang cudng d6 thi hda dan dén nhu ciu co sd hatang va nha
& tang cao, theo Bo Xay dung “méi nam phai tang thém khoang
70 triéu mét vudng nha & dé thi"[1]. Bat dong san chiém mot
phan I6n trong vén dau tu nudc ngoai. Tu dir liéu théng ké vé
cac nguén dau tu tir nudc ngoai vao Viét Nam ctia Crowe, téng
vén dau tu vao bat dong san gan 2,7 ty USD, chiém 30,3% téng
vén dau tu dang ky [2]. D&i dién vSi nhu ciu phat trién I6n, viéc
ap dung cac phuong phap xay dung hién dai d€ rut ngan thoi
gian thi cong va kinh phi trg nén can thiét. Cac bién phap thi
cong "offsite," dac biét la du 4n xay dung theo kiéu ché tao cac

c&u kién duc sdn tai nha may réi van chuyén dén cong trinh dé
1dp dung. Cac cau kién co kich thudc dugc chudn héa va chiu
qua mét quy trinh kiém tra chat lugng cuc ky nghiém ngat goi
la du an mo-dun (MiC) [3], da tré thanh su lua chon hiéu qua,
tich hgp cac cdng nghé méi nhu BIM dé nang cao hiéu suat du
an.Viéc phat trién mot mé hinh dé quan ly rai ro chuyén nghiép
cho du an MiC nham gitp cac nha quan ly xay cho ra quyét dinh
mot cach khdn ngoan va gidm thiéu téi da nhiing rdi ro. Nghién
ctu chi ra rang du an MiC c6 thé gidm dén 40% thaoi gian xay
dung so vdi du an binh thudng, mang lai hiéu qua thuc té va
giam chi phi cu6i cung [4].
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2. Noi dung khoa hoc

2.1. Téng hop cdc nhdn té rii ro

Dua vao viéc téng hgp cong bé trén 55 bai bao trong vong 10
nam tra lai day, két hop véi diéu tra khao sat 144 phiéu tra |6 ti cac
ky su gitt nhiing vi tri khac nhau trong du én, két hgp viéc 1dy y kién
chuyén sau tir 12 chuyén gia c6 10 dén 25 nam trong linh vuc MiC,
va khéo sat cac duan MiC thuc té tai Viét Nam da tim ra dugc 7 nhdm
nhan t6 rdi ro (NTRR), véi 32 yéu t6 rii ro &nh hudng dén viéc du an
MiC trong giai doan I3p ghép. Bugc thé hién trong Bang 1.

Bang 1. Cac nhém nhén té rui ro dugc nhan dang

Ky
hiéu

Nhém riiro

Ky
hidu

Cacyéutérairo

Nhém rui ro do vat
tu, may mac, thiét bi
thi cong (M1)

AR1

Thiét bi nang bi hu hdng hoac gap su
¢ hodc bao tri

AR2

Mat bang bd tri thiét bi nang chua hiéu
qua

AR3

Rui ro trong viéc 1ap dat hoac thao d&
thiét bi nang

AR4

Khong bé tri d0 nguyén vat liéu, cong
cu, may méc thi cong

AR5

Lua chon thiét bi nang khéng phu hgp

Nhoém rdi ro do san
Xuat va van chuyén
cau kién (M2)

BR6

Sai s6 kich thuéc hinh hoc ctia mé-dun
ndm ngoai gidi han cho phép

BR7

L&i két néi gitra cdu kién san xudt énha
may vGi nhau khi t& hgp hodc véi cdu
kién d6 tai cong trinh

BR8

Xac minh khéng ré rang cau kién mé -
dun do nhan bj mat hodc nham théng
tin

BR9

Cau kién bi bién dang, cong vénh hoac
hu héng khi dén céng trinh do qua
trinh van chuyén va nang ha

BR10

Khodng cach tir cdng trinh dén nha
may sdn xudt cdu kién

Nhoém rui ro do quan
ly va lap ké hoach
(M3)

CR11

Lich trinh s&n xuat khéng tuang thich
vGi diéu kién thuc té cong trinh

CR12

Bién phap thi cong khong hiéu qua
hoac khéng phu hop

CR13

K& hoach va tién doé thi cong khéng
chinh xac hodc khéng hiéu qua

CR14

Trinh tu 13p d&t, t6 hgp cau kién khéng
hiéu qua hoac khéng phu hop

15

16

17

Nhém rui ro do ndng
luc cac bén tham gia
du an (M4)

DR15

Nguén vén cta ch dau tu hodc téng
thau kém

DR16

Thiéu cong nhan lanh nghé trong thi
coéng |3p dat cau kién mo-dun

DR17

Pon vi thi cong thi€u kinh nghiém vé
du an MiC

18

19

DR19

Tai nan lao déng do van hanh thiét bi
nang hodc do thao téc clia cong nhan

DR22

Udc lugng chi phi ldp dat khong chinh
Xac

24

25

ER23

Anh huéng bai diéu kién thai tiét: gio,
mua, nhiét do,...

ER24

Thi cong anh hudng dén khu dan cu, moéi
trudng xung quanh

ER25

Thién tai, dich bénh

Nhém rui ro do tac
dong bén ngoai (M5)

ER26

Cac thay d&i / cap nhat chinh sach cta
Nha nudc, Chinh pht hodc cac Ban nganh
lién quan dan dén viéc tri hoan hoac
dung du én

ER27

Su thay d6i khéng mong mudn cua gia
vat liéu

ER28

Lam phét, diéu chinh 1ai suat vay hoac gia
ca thi trudng

26

27

28

29

FR29

Quy trinh nghiém thu chat lugng cau kién
dau vao chdm hodc du thua

Nhom rui ro do su

FR30

Cham tré trong viéc phé duyét hé so cta
Tu van gidm sat, Ban quan ly, Chu dau tu

cham tré cac bén
tham gia du an (M6)

FR31

Cham tré trong viéc van chuyén ciu kién
dén cong trinh hodc théng tin van
chuyén khéng chinh xéc

FR32

Cham tré thai gian thuc hién dy an Cha
dau tu gap van dé vé phap ly

30

31
32

Nhom rui ro do su

GR33

Su giao ti€p va két hgp gilta cdc nha thau
thi céng cac du én chua dugc cao.

lam viéc gilta cac bén
tham gia du an (M7)

GR34

Vi tri thi cdng 18p dat bi giao nhau véi cac
cong tac thi cong khac

GR35

Thay d8i thiét ké hodc pham vi cong viéc
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2.2 Xdy dung mé hinh ddnh gid rdi ro

Xay dung mé hinh danh gia rii ro dugc thuc hién bang
phuang phap FAHP vdi viéc tich hop céac s6 fuzzy tam giac dugc
ap dung [19], dé xac dinh muic d6 tac dong clia cdc nhém nhan
t6 rdi ro ndi trén dén viéc thuc hién lap dat du an cong trinh xay
dung theo mé-dun.Va ting dung mé hinh nay vao mot sé du én
thuc té€ dé xem xét vé két qua mo hinh.

Xiy dung ma trin so sanh cip truyén
théng

Xay dyng ma triin so sanh ciip Fuzzy

PHUONG PHAP , . N
FUZZY AHP Phé mé& ma trin so sdnh cip Fuzzy
Kiém tra tinh nhét quin
Minh hoa dyr 4n thye té Phin tich dj nhay

Hinh 1. So dé cdu tric xdy dung mé hinh

2.2.1. Ma trgn ddnh gid mo

Ma tran M téng thé, 1a ma trdn cé cac hang va cot bang
nhau la cac nhan t6 t&r M1 dén M7 nhu trong bang 2. Phuong
phap xay dung cdc ma tran nay tuong tu nhu trong phuong
phap AHP (Analytic Hierarchy Process) truyén théng. Chi khac
phuang phéap truyén théng duy nhat & viéc cac cdp s6 thuc
dugc thay thé bai cac s6 fuzzy tam giac.

Bang 2. Ma tran tdng thé M

[ M1 M2 M3 Md__ M5 [Mé M7
ML (ML [MI2Z [M13  |[MI4  |MI5 |MI6 | MI7
[M2[M2I M2 [M23  [M24  |M25 [ M6 |M27
[M3— [M31_ [M32 [M33  |M34__ M35 |M36 | M37
M4 | M4l | M4z | M43 | Ms MdS | M46 | M47
M5 MSL |[Ms2  [M53 M4 |MS5 M6 | MST
[Ms a1 |Me2  [Me3 | Med | M6S [ Mes | M67
M7 MTL |M72 |[M73 |M74_ |M75_|M76 | MT7

V6i M, = (1, my, u); M, = (1/u,, 1/m,, 1/1)

2.2.2. Tinh todn chi s6 nhdt qudn

Bang 3. Bang két qua tdng hop tinh toan cac chi sé
nhat quan

Chuvén Rang so sanh cip
| pia M M1 M2 M3 M4 M3 M6 MT

1 0,09]18 00370 | 00727 | 0,062] | 00754 | 00615 0.0811 | 00517

2 0, 0680 00451 | 00799 | 0.0717 | 00620 | 0.0899 | 0.077] | 00176

i [0.0623 74| 0.0625 | 0.0580 | 0.0443 | 0.0504 | 0.0656 | 0.0053 |
0.0784 0.0618 | 0.0445 | 0.0764 | 0.0827 | 0.0633 | 0.0089

- 006589 | 0.0730 | 0.0487 | 0.0474 | 0.0720 | 0.0535 | 0.0089 |

6 | 00776 [ 0.0746] 0.014% | 00862 | 0.0916 | 0.0536 | 0.0235 |

7 0,0828 | 0.0824 | 0,025 | 0.0518 | 0.0681 | 0.06146 | 0.0053 |

§ 00779 510.0792[0.079 | 00772 0.0770 | 0.0631] 0.0836 |

9 00816 00848 | 0.0703 | 0.0868 | 0.0754 | 0.0770 | DD2EI

10 00749 00665 [ 000077 | 00558 | 00883 [ 00007 [ 00217

11 00647 0.0489 ) 0.0870 | 0.0814 | 0.0300 | 0.0329 ) 00176 |

12| 00656 | 0.0333] 0.0631] 0.0457 | 0.0590 | 0.0696 | 0.0656 | 0.0534

Tat ca cac chi s6 nhat quan trong cac bang so sanh déu dat
& muc dudi 10%. Nhu vay, cdc chuyén gia da thé hién su nhat
quan c@ia minh trong viéc danh gia so sanh cap.
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2.2.3. Phd mo

Trong nghién ctu nay st dung a-cut va A lam cac théng sé.

Trong d6: a-cut la hé s6 chi miic do tin tudng cla ngudi
trd 16i khao sat trong viéc thuc hién qua trinh so sanh cap, lay
cac gia tri t 0 dén 1.\ 1a hé s6 lac quan, d€ don gian trong
tinh toan, I8y A = 0.5. Sau d6 chuyén cac ma tran sé fuzzy tam
giac thanh cac ma tran khoang (Interval Matrices) dai dién
bang hai gia tri J_ijlAava J_ijrAa.

2.2.4. Kiém tra tinh nhdt qudn

Khi thuc hién téng hgp cac danh gia cta nhiéu chuyén
gia thanh mét danh gia duy nhat, cling can phai kiém tra lai
tinh nhat quén cta danh gia téng hop nay. Viéc tién hanh
hoan toan tucng tu nhu khi kiém tra tinh nhat quan cho tiing
chuyén gia. Két qua cho thay chi s6 nhat quan CR téng hop
thu dugc bé hon so vai gia tri yéu cau 10% (bang 4 va 5)

Bang 4. Két qua tinh toan chi sé nhat quan tdng hop

Ma tran

cép1 Ma trén cap 2

M(7x7) | M1(5x5) | M2(5x5) | M3(4x4) | M4(5x5) | M5(6x6) | M6(4x4) | M7(3x3)
0.0311 | 0.0475 | 0.0338 | 0.0575 | 0.0601 | 0.0260 | 0.0506

Bang 5. Trong sé cGia cac nhém nhan té chinh va cac
nhén té con

NI:gn Trsc.z\g Nhan t& con Tr:;g Trqn?‘ ;: tong
M11 0.3282 0.086
M12 0.1305 0.034
M1 0.2610 M13 0.1882 0.049
M14 0.1892 0.049
M15 0.1638 0.043
M21 0.1808 0.035
M22 0.3682 0.072
M2 0.1944 M23 0.1565 0.030
M24 0.1732 0.034
M25 0.1214 0.024
M31 0.4164 0.069
M32 0.2233 0.037
M3 01652 M33 0.1432 0.024
M34 0.2171 0.036
M41 0.1689 0.016
M42 0.3471 0.033
M4 0.0955 M43 0.1653 0.016
M44 0.1727 0.016
M45 0.1460 0.014
M51 0.1588 0.018
M52 0.2694 0.031
M53 0.1300 0.015
MS 01157 M54 0.1105 0.013
M55 0.1712 0.020
M56 0.1601 0.019
Mé61 0.2000 0.019
M6 0.0951 M62 0.4126 0.039
M63 0.2282 0.022
M64 0.1593 0.015
M71 0.2988 0.022
M7 0.0731 M72 03712 0.027
M73 0.3300 0.024

0.300G) 2610

0.2500
0.1944
0.1652
0.0955 % i
M1 M4 M5

0.2000
0.1500
Hinh 2. Biéu dé thé hién trong sé cda cdc nhdn té

0.1000
0.0500
0.0000

0. 09<1

M6 M7

2.2.5. Phan tich d6 nhay

Phan tich d6 nhay |a mét phuong phap dé xem xét su bién
thién ca mot hodac mot s6 nhan t6 trong cac diéu kién khac
nhau. Trong nghién cdu nay nay thi viéc phan tich dé nhay
dugc st dung dé khao sét su thay déi vé dé Idn cdia trong s6 cac
nhan té khi lan lugt thay d6i cac tinh huéng ctia a-cut va chi s6
lac quan A. Gia tri a-cut sé bién thién tir 0 dén 1 véi budc nhay la
0.1 lan lugt tuong Ung véi chi sé A: lac quan (A = 1), binh thudng
(A =0.5) va bi quan (A = 0). Viéc phan tich nay |a co s& dé c6 thé
dam béo cho viéc ra quyét dinh ctia chinh cac nha quan ly.

o3 L=0 i =05 0 a=1
M1 ML M
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Hinh 3. Phén tich d@6 nhay trong s6 nhan t6
Ung vdi thdi do ngudi ra quyét dinh va chi s6 lac quan

3. Kétluédn

- Xay dung thanh cong mé hinh dénh gia rii ro trong giai
doan thi céng 13p dung du an MiC c6 thé gép phan hé trg cho
cac nha quan ly nhan ra dugc muic d6 dnh huédng clia cdc nhom
nhan t6 rdi ro va ting yéu té rdi ro bén trong méi nhém nhén
td thédng qua cac trong s6. Dua vao két qua cua viéc phan tich
va danh gia nay ho dua ra cac gidi phap va nhiing quyét dinh
chinh xac nhdm han ché t6i thiéu nhiing rui, tiét kiém thgi gian,
kinh phi va gép phan cai thién trinh dé quén ly cling nhu chat
lugng cla cong trinh.

- Tuy nhién, m6 hinh nay méi chi dugc xay dung cho giai
doan thi céng va lap dung du an MiC. Trong khi mét dy an gém
nhiéu giai doan nhu lap bao cao, thuc hién, van hanh va bao
tri. M&i mot giai doan clia du an déu co6 thé xuat hién nhiing
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rdi ro can dugc phat hién, xem xét va danh gia. Diéu nay mé
ra nhiing huéng nghién ctu ti€p theo nhu “Phat trién mé hinh
phan tich danh gia rui ro cho giai doan van hanh cdc du an mo-
dun (MiC)” hodc “Phat trién mé hinh phan tich danh gia rai ro
cho giai doan san xuat cac cau kién trong nha may cla cac du
an mo-dun (MiC)".
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