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Abstract

Aiming at the procurement risk management of prefabricated construction projects, this study con-
structed a risk evaluation system covering the whole process, including 5 first-class indicators and
15 second-class indicators. AHP entropy weight method is used to determine the key risk. The core
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risks are identified based on ABC classification method, and a risk assessment model with assembly
engineering characteristics is formed, which provides a quantitative basis for formulating accurate
prevention and control strategies, and effectively solves the special risk management and control
problems such as plateau environment adaptation and standard coordination.

Keywords

Procurement Risk Management, Prefabricated Construction, AHP Entropy Weight Method,
Construction of Risk Evaluation System

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

FeRe AR AT H 1E R TR AL T (1 B A, S B AR EE R 5 TR AE, R
FEMIGARAE R SEABLER . RE RS2 AN LM E R . MRl T, LGRS
HRAAR ZAE W 0F 28 e X AR o P A S B 2 R R [ 1] ASTIF 7 A0 i B 7 R P P 2 i 5 D SR ) XU
Wik R, B AHP-IFBGERE ~B 00 A5 B EE S5 A% O XU (A AL o BIF 90 RO Do il At v J5 A K5 e T
FER S FEASRAE I RS S M R LS T, B SEILER A ARE H An 5 TRRG B It 0 B a1l
2. RERBIFAHEARIRR
2.1. TErEFRIRAEE

AW “SCRR T - TG - BEIRAE” = B VR BRI AA KU B R

(1) SiiRiE

T Web of Science A1 CNKI ##f %, UL “HAIHRIE” o “EBhEIiH” 2Rl
SN IRRRE, Tk 2018~2023 SRR LI SCHER 137 55 . 35 TF-IDF Sk B XU [ 2] [3].

:tf_i L = Jets < i =137 ANTH
W, NM%L%+J(ﬁ¢N 137 5 3CHR, D =32 ANITH F41)

SEE AR =i, S5E T H REAN R RO U S, S IR R R, TR 38 T4
TRFRI A ILE, W& 1 PR:

Table 1. Risk factors of Q project procurement based on literature method
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Table 2. Member information of expert advisory group
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Table 3. Risk index system after the first round of screening
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Table 4. Risk index system after the second round of optimization
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Table 5. Data types and quantitative methods of secondary indicators
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Table 6. Exploratory factor analysis results
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Table 7. Risk evaluation index system
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— AR br = pn PR - 3 fif M A06R) P HE— B ()
1. R U L1 I 25 XU 0.813 14277 0.813
1.2 & JEFR XU 0.782 9.85"
1.3 Bauloits T XU 0.735 8.43"
2. BT ] R 2.1 HARMRE 0.794 12.33* 0.795
2.2 SENIERE 0.726 8.17"
2.3 BOW AR 0.698 7.92*
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3.2 HlRe IR 0.672 6.89"
3.3 Vi R R 0.654 6.15°

4. {REE IR 4.1 15 BIMkEE XS 0.813 18.34™ 0.801
4.2 B A AR 0.768 15.62*
43 NoiEE KR 0.722 11.08™

5. JEL I R 5.1 kRS 0.731 11.09™ 0.785
5.2 3B A 55 R 0.708 13.44™
5.3 BRASHE SR 0.691 9.76"

¥£: p<0.05, p<0.01, p<0.001.
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Table 8. Explanation of criteria level (primary index)
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Table 9. Explanation of scheme level (secondary index)
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Table 10. Extension description of Q project risk evaluation index system
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Table 11. Q project risk evaluation index system
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C3 AU A R 3.1 BUSTHAIC
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Table 12. Example of judgment matrix
= 12, FIBREERE R A

Cl L1 2 1.2 mR IR 1.3 Bkt T
1.1 B %t 1 3 5
1.2 m RIS 1/3 1 2
1.3 Bt T 1/5 1/4 1

(2) THHEJLATE
U ERE T AT TR K LT MR, W B E R, AON:
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g =:l[Ta, (i=1.2.3), & RMT

g =1x3x5 =315 ~ 2.466

g =3 %uxz = 30.666 ~0.874

g, =i xx1 =301 ~ 0.464
572
(3) H— 1A E

Wi U EIE I — A B, A5 R AEFRIEE, AN w =—2

DI
AR B Y g =2.466+0.874+0.464 =3.804
w = 2466 0.648 w, = 0874 0230 w, = 0464 0.122
3.804 4 3.804

4) — Bk
B AR (CRYSGIE L AW R 5 BiR, 80P B g R TSk T R R E

1
L1 1><0.648+3x0.230+5><0.122+§X0'648+1X0'230+2X0'122
3 0.648 0.230
L 0.648+ 10230 +1x0.122
(A )¢ +2 2
0.122
~3.004
\ ) A —n 3.004-3
A — B RSRR(CT):  CT = 2o 1”: = 0002
n— —

ﬁﬁ~ﬁ@%@a&ﬁﬁﬁ%m~ﬁﬁ%ﬁRhow@Mﬁ@LMxm:%:?g
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3.1.3. 2R _HIFENETE
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~0.003<0.1,

Table 13. Judgment matrix and weight of all secondary indicators

= 13, FRAZRIERFIMTEME SINE

— R iRR FUWTRE (A1 L2 7) P45 R (AR hr L E) R E(—HR < ZH)
C1 1k [1,3,5;1/3,1,2; 1/5, 1/2, 1] 0.648, 0.230, 0.122 0.152, 0.084, 0.046
C2 FRAE R [1,2,4;1/2,1,3; 1/4,1/3, 1] 0.539, 0.297, 0.163 0.118, 0.065, 0.036
C3 R [1,2,3;1/2,1,2; 1/3,1/2, 1] 0.539, 0.297, 0.163 0.098, 0.054, 0.030
C4 a5 1 [1,4,5;1/4,1,3; 1/5,1/3, 1] 0.648, 0.230, 0.122 0.145, 0.080, 0.044
Cs JBLH [1,3,4;1/3,1,2; 1/4,1/2, 1] 0.539, 0.297, 0.163 0.127, 0.070, 0.038
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Table 14. Complete weight system
14, TENERFFR

T ARkR JR A — YRR 4 R He4
1.1 B2 0.648 0.282 0.152 1
4.1 fFEMHE 0.648 0.269 0.145 2
5.1 i dkds 0.539 0.236 0.127 3
2.1 HARMH 0.539 0.219 0.118 4
1.2 mRIREE 0.23 0.282 0.084 5
42 BRHE 0.23 0.269 0.08 6
3.1 BUSTHAID 0.539 0.182 0.098 7
5.2 WA 0.297 0.236 0.07 8
2.2 WEINIE 0.297 0.219 0.065 9
43 NREE 0.122 0.269 0.044 10
3.2 Billhe 0.297 0.182 0.054 11
1.3 Beilfcht T 0.122 0.282 0.046 12
2.3 B 0.163 0.219 0.036 13
3.3 VEE M 0.163 0.182 0.03 14
5.3 AT 0.163 0.236 0.038 15

3.1.4. (AEWNERIE(AHP-HEE)

(1) REBGE T & AR

BT A AT 2019~2023 4R 48 MR H S0 1S, SR ZE bR ik AL B R s M dis
THEA XS TR AR M5 B E S 2 AE . THRRFE T -

B AR HEAL -

X 48 ANITH ZE 610 15 4> e An Ba BT V1 — AL B (DA IR XS ) : x) =

x; —minx,
max x, —minx;
Forh x, N i AT AE R SRR XU Fi A - 00 B e e (o L i R 50

min x; =5 K (/MR 5L R E)
max x; = 28 K (e KR 5 K HL)

S I AT SR R E A s R XS ), PRAREE R I 15:

& w_ 1-0.742
p— > p,Inp, =0.742 wh = 202 6 gog

’ _mfﬂ ’ Z(l—ej)
(2) HEMEMA
N —AUE R R BRE[6] [7], ABFFCR AR A, FREFUNERRRHES, BEKE
—N5 F WAL E i 22 2 A B /NI BT A
CH AHP V3R A3 1 U ACE ) Dy

T — =
Wy =(w,w,oeomy, ) o Hn =15 A gRbREER
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Table 15. calculation results of entropy weight of all secondary indicators

F 15 2B _RIERBRTEER

/& =10 EIE8] ZE 5 F A JRAL RRUHES
1.1 Bt 0.512 0.488 0.185 1
1.2 m RIS 0.742 0.258 0.098 6
1.3 Bt 1. 0.823 0.177 0.067 11
2.1 FERMR 0.681 0.319 0.121 3
2.2 SLEAIE KU 0.764 0.236 0.09 7
2.3 O BOARK: 0.857 0.143 0.054 14
3.1 MTTEATC 0.693 0.307 0.117 4
32 TRE IR 0.809 0.191 0.073 9
3.3 VEE IR 0.891 0.109 0.041 15
4.1 {5 Rtk EE 0.598 0.402 0.153 2
42 B H AR 0.735 0.265 0.101 5
43 NREERY 0.816 0.184 0.07 10
5.1 i skds 0.702 0.298 0.113 8
5.2 HEREMR 0.778 0.222 0.084 12
5.3 AT 0.854 0.146 0.055 13

R E A S W AR AR E V2 G

W=aW,+pW,, Xfa. BAFFKRNRIRHAERE, Ha>0, >0, a+p=1.

RAE RS A, HARRRE —HBRI R o M 4, HEHASHE w SEMBGE W, W, EZE
Wb, BIGSR—A LR, % BT ROV A TR min | W[ +|W -, | 6 W = oW, + W,
(AN ﬁmﬁmm% P SERAE, R AR ) R ET R A R SR AR G T et Ty FR A

woews wewy e (W wt
b?%FWWWMA:baWi

WRAE AT T AHP ALE Wy SIEEOERCE wh B, RN EIR R4, SRR, B35S
fit: o ~0.857, B ~0.571.

X R AT IH — b, SRR REL:

s

g=— 08T 600 ML, HAMEMBMAL REHEN e =06, f=04. K
a +p 0.857+0.571
M IAE T B S E . Wé.' =0.6x w P 10.4x% w

HEEERINTE 16 Fias.
A RN R EORG 560 B A R — S =10.812 (p < 0.01)7% B 2H & A BE AR B 1 R 456 4
SO SR BRI, A g R .

3.2. Q T E R Uk 57 3¢

3.2.1. ABC &53%
R4 ABC 432535 HmA 24T 5 (20% <8 R 2 R 52 80% XU, 454 Q T H SR XS Fa AR 1) 4 Jay AL FE.
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Table 16. Combination weight calculation results

= 16. HAWMEUELER

AR AHP R E T HAERE HEHA4 He 2424k
1.1 B2 0.152 0.185 0.165 1 —
4.1 15 EMtE 0.145 0.153 0.149 2 -
2.1 HiARph%E 0.118 0.121 0.119 3 11
5.1 Bk 0.127 0.113 0.121 4 11
3.1 BoThHC 0.098 0.117 0.106 5 12
4.2 BB BN 0.08 0.101 0.089 6 -
1.2 R 0.084 0.098 0.089 7 12
5.2 R A 0.07 0.084 0.076 8 —
2.2 SUENE XS 0.065 0.09 0.075 9 -
3.2 LAREHIARE 0.054 0.073 0.062 10 1
4.3 NREERA 0.044 0.07 0.055 11 1
1.3 KRt L 0.046 0.067 0.054 12 -
5.3 WA 0.038 0.055 0.045 13 12
2.3 BEOHMUAKR 0.036 0.054 0.043 14 11
3.3 V43 P RS 0.03 0.041 0.034 15 1

Table 17. ABC risk classification
%2 17. ABC M3k

I3 AR FR AR ERME  BRBE  RKESEHE
A ROEBERKE, 42.4% RS B B A 0 AU
I 20%)
1 1.1 B 2P XU 0.152 0.152 TS E DRI LR, 5 R I8 S i % B B0 2
2 4.1 [FRMEXE  0.145 0.297 {RBEFARSE SN M RE 5| & K 4R R
3 5.1 FERERR 0127 0.424 AR ZE S S BOR T, Bt e A Ik bR R
B JS(EE R, 28.2% 5 E A R A AU
| 30%)
4 2.1 HARMEAKE 0118 0.542 SO A PEBS K/ 1R b R PR AN T
5 3.1 MUTTEEECARS:  0.098 0.64 R T A SR T RE PR bR 51 R iR 43
6 12 EEFBRG  0.084 0.724 G T O, BRIEZESEW A ZRHIR
7 42 HHHEEGR 0.08 0.804 AL R 5 T R I AT Il A 7 A T L AR
A
C H(— M, 19.6% N PR 34 B XU
JG 50%)
8 52 HEEMmBAE  0.07 0.874 HHLMAE 2 = SRS AR S K
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S
9 2.2 WENEXE  0.065 0.939 Pk 2 [F 22385 GB/T 8624 5 GIB 868A AiF, J&
HABE I

10 3.2 BAREHAARE  0.054 0.993 A= R U L2505 R H AR H
A

11 1.3 Faichti TXES:  0.046 1.039 P2 TR S5 hR b i T pp 2

12 53 AR 0.038 1.077 YR 2B, En@Ed SRy

13 43 NREER 0.044 1.121 EIpGEuRcs: gyt
R

14 2.3 BOBUAR:  0.036 1.157 FER PR SIS 2 1) R 38 i ] v A vk

15 3.3 JiEHhARERS  0.03 1.187 BN 3] T SR SR I ST I A SR AL AR
RS

JEi ABC 7 JS sl VRIS B, Bt A 8RS By 708 &5 LEAMIK T 70%, B ZEAcE 25%, C 2%
AR 5% H & i s

3.2.2. REITMEGER I

BT B SRR BRUE N, XS PP S R o, R I SR X I 2 1 = 2L
fiEo A ZEOCHEIRUS( A7 EE 5%~15%) LA RCPE XU (4 SR AL EE 0.152) 15 5 &R XU (0. 145) 15T 5 26 48 AU
(0.127) %0, RAATTERL) 42.4% K AR, AL [FEAFAE 0t 10 H 2k ae =42 RS vE g . Bln, & lRish
R EEFEEHIH, REFARSHSNME T e fd & 0 H el e, e soha i 22 5 51 R 1 i E
i R TR A I 5 o

B KR 20%~30%) = ZAFEE AR M FE(0.118) AU FTEEHC(0.098)Fl i R FA 5 JXUK:(0.084)
SAE 28.2%. 6 AR B R RS TBOR R R, AN AR bR e SIE R 4, BT H A ;AR
TSR 5 R AR A Sy, (A S B0 E IR E T

C FKRERB(LLEL 50%~70%) LARHIE 1.0.046)s FRAHESC(0.038) Rl I HHBUARKE(0.036) IR,
FHRE 19.6%. RERFFEEWBN, (BAEAE “BGURAL” PR ERIY, Ol ibrdE i L5 R R
RIGMR FHOR TN, M HHRFEZE T R AE R 45 KRBT, ] e fi 5 o 2501 XU P BRI 57 25

4. &5t

AW FCORRIE A E 5 AR AEhFIE . brAERF . AURARHE, fREE L, B 15 25
FRPR IO S TP A & o 8L AHP-JRSBUAZ S TREL, RAAL G . — BT IR IR R, 225 5 TH KU PP A
(2 WML S A RV o ASHIF 78 Dy e e 3 R R A XU i BRAR (1t 1 R Al ph B TR, AR T H 2K RE 5 R B 1144
RPPR I T RE 1% S U B AT e 0 (L

SE
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