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Abstract

In order to solve the problem of resource management, to help building construction enterprises
effectively deal with multiple challenges, to ensure the smooth progress of the project and the
sustainable development of the enterprise, in this paper, for the situation of fixed duration and
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multiple projects in parallel, we take the minimum variance as the objective function as the evalu-
ation index to optimize the balance of resources, and then we adopt the fuzzy comprehensive
evaluation method to establish a resource risk evaluation system including four primary risk fac-
tors and 12 secondary risk factors, including manpower risk, equipment risk, material risk, and
financial risk, and we validate the feasibility and effectiveness of the model established in this pa-
per through the engineering examples. Meanwhile, the validity of the model is established in this
paper. The conclusion has good theoretical and reference significance for the theory and practice
of multi project management.
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S B A [ RO ) B SR Pl o S I — A [ ORIt DX SR /K Y B R A, AR T i s
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2.1. ERRIE
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X AR SRE LR K L ARV RIEAT S B IR B, DU B PR AE 7 I 8] A BRIV AR AR, A MEsR
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FE t I A) A AR BE R FE S B AN R b BT RE S b B R BRI B . ehh, A ERTHIEL e 5 4 e
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Table 1. Resource risk evaluation indicator system
= 1. JREREITENERER
— AR YRR
NGtk 5518 Un
AN JTABE Ur 7T ERSE Usz
N REREFIE S A TLRE Uss
PERE X Uz
MRS Uz Jii B X Uzz
it A7 518 KK Uz
WA TE SR Uat
W A Us AR 5 PR XU Usz
RS TR Uss
BB A Ua
0 2% ABS: Ua Bt 418 RS Ugz
FAE ) RS Uss

BRI AL
B =AxR (10)

i B, = (bby, by, by ) o BT LB,

(6) ZHEAVN: KU MEN—NET, B IENE BT, TR
R=(B,B, BB, By) » U, MREAN A=(a,,8,,8,8,,8) » FIAARLL, B U MG
(g, BT LA B,

B =AxR (11)

(7) PEO R B I A B 45 B B, B, B, B, . TT LA S AR ARIE 2K
HEbR OB T (R . SRS — SO A VP O B T A5 B, 7T DU B8 4 — AR
B VRS KT

4. RBISH
4.1, FEHEHL

LB BE T e T AL AE 2023 A TAETH , AR FE 7 (8, IR TR A 7 B,
Heh A R THES, B AT, C 2N TR, D RFHRTHE, E&ITH LA, FR/MNEHET
2, GREM T, HEEBETHE, | 2R T TE.

TH LSRR X 0 — B TR, SR 134,529 ¥ K (M b 5t AR 125,190.15 F 75K,
R B ST AR 9333.44 75 K) . TH 1 ARSI WA 1 Fs.

TH 2 N3N RERE LSRG 5 KR E, S@SmA 59,715.7 “F oK, @mE N 95,5 K,
24z, WF 2R, KT 1 EREANFEEGNRSHE, T 2 ERENEAADIRNTES.
TiH 2 FIRIE M LRI E a2 Fos.

TH 3 AT REHR R — W TAE, i H AR 14,381.8 ~F /5K, S 2SN 56,262.4 “F 77K,
FEFEWNF NS AR, TUH 3 BRI M THRIE G 3 Bs.
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Figure 1. Subproject 1 network plan
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Figure 2. Subproject 2 network plan
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Figure 3. Subproject 3 network plan
3. FIA 3 MLkt

Table 2. List of project parameters (unit: weeks)
F 2 MBSHRERM: B)

el %ﬁ/ﬁﬁ%ﬁlﬁ B‘i‘iﬁffﬁ‘qﬁff 1] %Hﬁzﬁﬁﬁﬁﬂ“ I Pééf_ﬁﬁﬂ_“ If] %@:HT 5] i) I$
R0, i) Te (i Ji) T (i i) S (i Ji) T (i Jic) (Vv B)

Al 4 0 0 0 1 I

B1 11 11 0 5 Al

C1 7 16 16 0 6 B1

D1 9 22 22 0 20 C1

El 2 42 42 0 4 D1
F1* 6 42 50 8 4 D1

G1 2 46 46 0 8 El
H1* 4 42 43 1 1 D1

1 1 54 54 0 1 F1, G1, H1
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A2* 5 0 0 0 6 &
B2* 5 6 6 0 4 A2
c2* 7 10 10 0 6 B2
D2* 8 16 16 0 21 Cc2
E2* 2 37 37 0 5 D2
F2* 6 37 44 7 6 D2
G2* 2 42 42 0 8 E2
H2* 4 37 38 1 12 D2
12* 1 50 54 4 1 F2, G2, H2
A3* 6 0 0 0 1 &
B3* 6 1 1 0 4 A3
C3* 8 5 5 0 6 B3
D3* 8 11 11 0 20 C3
E3* 3 31 31 0 4 D3
F3* 7 31 37 6 6 D3
G3* 3 35 35 0 8 E3
H3* 4 31 32 0 12 D3
13* 2 43 54 11 1 F3, G3, H3

DU R IF R I ()T S (R 28, ] 4 st B oL S, T8y Nz AR ARSI 1), R sE
AFIFF RN G AR, MRAEAT IR T, BWIRAH R Z LR EHR 2, N2 7t
IR MZ, Birdh LT o H R SR FERCRE . LA, 1Z3hA M 4oa W] 2 g A .
FIH G A8 28 K ORI EREEFER MY, K = Higm Bl &/ H-FARIEMEHE =
Rio /R KGN, BHEIEERL, —8/NT 15 shAE R T [15]. S5, %Rl B SRR K
THFEE R N 31, TEHFERE AR R K =R, /R, =1.52, KT 1.5, BHIEASECRGAIIME .

i MATLAB BT, S5l 5 fon. B StEEIHEFER R, v 25, IRHFERER
A RBK =R /R, =123, /NT 1.5, FIHE/F B

MR 3 AT %N, BEURORAL AT B IRV AR SR L 1 7 22 0 58.16, L I IALAL G, BRIV RESR L T
Z TR 1649, FFUEIAFE]T 71.65%, FKEIAHALTHIGT7 RO HERE TR, A0 G R SR BOR
TRENSRTE, B EA R T ARG

4.2. BRI

D5 LAST BT LB T AL AE 2023 4F R BRI H VB, H 4.1 Frid i) 3 A I-AT I E MV ITH 41 %
Jit AR A 3T AT XS0 SR IX AR ) BN g, I e DX H e B 01 D1 48— B

X Zet T A ) TARETH 41, $R3 28 A AR L 5004 1 s IO PP A 4R Am A 28 v (0 4% U (X 5 FE 22
REPZREAT VR, TS 2055 R N 7 HBUE N — AR bR BB E SR U = (0.520,0.243,0.091,0.146) , —Zt i
PR ARG A U, = (0.496,0.264,0.240) , U, =(0.532,0.259,0.209) , U, =(0.443,0.312,0.245) ,
U, =(0.482,0.210,0.308) . H. & ZHH AN — idbr MBS 4T 43 45 Rl 4 FoR:
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Figure 4. Network plan before optimization
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Figure 5. Optimized network plan diagram
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Table 3. Resource equalization results table
3. BEHEERR

AL H KA
AN Z A 1.52 1.23
WA 19.38 16.38
T EE 58.16 16.49
Table 4. Table of risk factor scores (in persons)
4. NEEFEDERRENMT: A)
A AT e AU LG 54 rh & A BRI IR
Un 2 11 7 7 1
U1z 4 9 9 4 2
Uis 2 12 8 5 1
Uz 2 7 18 0 1
U2 3 9 8 6 2
Uz 2 11 7 8 0
Usn 3 6 11 7 1
Us2 3 8 8 8 1
Uss 2 8 9 9 0
U 5 9 6 6 2
Us2 3 13 6 5 1
Uas 4 9 12 3 0

RS FT 5 0, RIAAR(9), L& —RIshs i F BB, W R FR:

0.071 0.393 0.250 0.250 0.036
N TR AR o< RA4ERE R, =1 0.143 0321 0.321 0.143 0.072
0.071 0.429 0.286 0.178 0.036
(0071 0250 0.643 0 0.036]
RS A 5< RAFFE R, =1 0.107  0.322 0.286 0.214 0.071
10.071 0.393 0.250 0.286 0 |
[0.107 0.214 0.393 0.250 0.036
WA USSR o< R 4ERE R, =| 0.107  0.286 0.286 0.286 0.035
10.072 0.286 0.321 0321 0 |
[0.179 0.322 0.214 0.214 0.071]
I 45 IR S ABER o R 40 R R, =| 0.107  0.464 0.214 0.179 0.036
10143 0321 0429 0107 O

WA R DL & — AR AR A A, AU A (10), #9208 R bR B 2 PO i FE

0.071 0.393 0.250 0.250 0.036
B,=A xR, =(0.496 0.264 0.240)|0.143 0.321 0.321 0.143 0.072
0.071 0.429 0.286 0.178 0.036

=(0.090 0.383 0.277 0.204 0.046)
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CIETIEGS

,=(0.080 0.299 0.468 0.115 0.038)

B
B,=(0.098 0.254 0342 0279 0.027)
B,=(0.153 0.352 0280 0.174 0.042)

H4E AR R =(B,,B,, By, B, By) M —ZBRBR AL, FIAIARL), A BIBMILEAIPOHEE B A
0.090 0.383 0.277 0.204 0.046

0.080 0.299 0.468 0.115 0.038

0.098 0.254 0.342 0.279 0.027

0.153 0.352 0.280 0.174 0.042

=(0.097 0346 0330 0.185 0.042)

PP A R ARIEEREBOIEAN BOTHRLER, SRR R ORI BN, A5 38 5% KU D)1 B VR4 4
Rl 5 Fros.

B=AxR=(0520 0.243 0.091 0.146)

Table 5. Risk factor evaluation table
5. MEEFITMNE

JRR: R 7 o A B e AR H A5 XU BURIAKE {9205 RS
NAY N 0.090 0.383 0.277 0.204 0.046 B A
PR R 0.080 0.299 0.468 0.115 0.038 Hh A5 XU
B R 0.098 0.254 0.342 0.279 0.027 H 2% JR Ky
it 55 IR JRsx 0.153 0.352 0.280 0.174 0.042 B R

(1) MIUHBARRTE, BRIZEEIENTAERE B rRINECE Y 0.346, ARG EEHOR IR, wT BLAIWT
T5 0 B KRS 25 R v AR, 5 Al 3k — 2B ARG R — G R R 1, i H R By v i SR
W, AR GTIRIH N S A, IR SR LA, AR IR DU A 4 A o A KU

(2) M5 MBRRE, FORRS AT g KU AL T 88 R AT, & Tl ez i XUz, Ak AE ST H
it i B R N aE e I S U 2% AN P T R B S R, O s AR (EARER R, AR A 55
JRUREAL T35 i R KT, I 2 RS DR BUAR KRR FE s BN I H (KU S5 20, 2 75 2 E m SR TE
XFG, Ab BT ) 5 Sk 2 B P10 A SRS AR RS ] 157k, AR R 0 PR GO SE T o

5. &

BT B AR ) 2 T H B DAL A RS PP 1), A SR Y e /N T Z2E A 25 5 70 Ak
BEATHIIL, AR T

(1) i TRESC BRI R I, B AR SO ST ) BE IR BT DA A R R 7 AR ok B0 2 BC A 25 487 1 1)
HAFR R S5 R AR, S8 IE 1 IR MR D BRI DA 5 T P Rk, 0 S B TR H 32
K= ISR

(2) fEBIBEMIZR G VRIS, W LA B AS 2 AR H A B R 5 S B e AU, o s v XU 1
A, A AR B IR ISR S 4, B SBR[ A i o DR T
SN REST, PARIXT 2 2 AR T 730 85
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(3) FESEBRERAET, Al 2R E5 RBTIRE  PLALAN BE IR KU IO R %, 1) & BRI BILSRG, SE3

BRI DM B R P, DU SR (ORI AT A0 il 1) 8 2 e [14]
E&UH

BN B AR H % (RS A-ZK [2021]— % 339, B RL&FEAE-ZK [2022]— /% 080).
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