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Abstract

This paper is based on Hongyancun Station of Chongqing Rail Transit Line 9 phase I project.
WBS-RBS risk identification technology is utilized to identify the risks of the construction of
Hongyancun Station with Primary Support Arch-Cover Method, and 23 risk sources during the
construction process are obtained. Then, Analytic Hierarchy Process (AHP) is utilized to per-
form risk assessment on the identified risk sources, to find out the risk sources with larger
weight. It points out the direction for specific risk-controlling and in-depth research. And the
effectiveness of this method in engineering practice is also proved, which can provide scientific
and practical theoretical guidance for construction of subway station with Primary Support
Arch-Cover Method.
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1. 518

BT LR TR — WU B R RS LA, BAA TR, BB mAR. @AMk, TR
Ok AL RN R A, RN H T S M ) MBS R RO B O AEAE R BN E A
RN, —HERAEREFEN, HORIERETFRARENGGIT. B, v stohn s TR i <
REH R R AR, AEE A B AR ARl TR AR AR I KSR AT IR AR, AR
PPt 45 SRR BURH L F) PRI AL e, K Vo A rh O R B B ), BLIR B 22 4. B A 20
EHLE DR

FURT, A A2 AN TR A 2 38 FH AN 5] BT 3 55 DA 77 9200t Bk 4t i UL dEAT 1 AHSGRIT AL,
PR IIR AL R & WBS-RBS KU & 70 A4S & (7550 & E 0 4Rl 34T 1 KU iR, #6414 4>
KSR R, SRR AL T =2 R B KU At R R R RSO J2 R i b 35 1 RS R IO, de )i
Xof RS R R BEAT VAT, (RIS 5 58 P20 A G R AR L o A 2 QA [2]58 1 o 58 PBA bk 22 3l K% 47 X [A) k4T
BT, BE T BEIE A T PRSI, AR5 SR UL r X 2% S A0 2 5 DR Al AR 45 A K 7 120 U YR AT
TR, PPAREERS TR B EEAR[3]70 70K AHP-BUBIZE & TEOEA BP 4 I 248 PR AL 7
Sy Ak 2 5 2R A e Bl A A AT T VPl e S SRR N K, A LR bR, 2B
SR [A)/E Bk AR A A L RE 1, SR WBS-RBS KU & /0 29 21 1 Hh kit T3k 72 o 10 JXURG IR 32
ANPARS A R R FH B B e Aot AU PR R AT 1 BB A, LIRS R B ATHEY, a2
T AR R A B . 2EBE SR [S]4E WBS-RBS KU & 7 ik kAt F, SRR 5 By 1 B gk
4 GERARIRIE ST 7 AR IR, SR JE R Ao IR B XU RS HEAT VA, B 1 KU AL EE R
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o T RS

AR SCEEA B RUIE S B LS R — W TRELU A M R3], 12 WBS-RBS KU & IR B AR AHP
T AR S 5 2l T AR AT B AT LE (0 XU DR 2R S HERCER,  TIE B R S VAl 7 V2 AE S B AR S
B RAFIREE . ATATYERIE R, B8 280 TR RS PR IR 5%

2. TIEHLR

HRUIEAC IS 4 — W TAR LA M Bl N T ERE 2 0, Fii K (M K) 262.3 m, &%
(M Ez) 21.8 m, oo R AL s BT VR 2 106.37 m, ZEuiRH 13 kB Ruie, KJ¥ 140 m, it
WZGER), bR E K2 A A/, JF21E 9% 24.24 m, JFI2WEE 21.23 m. UG ILE P RGE, 4
AMEANOGL R 2 A TE), —ANMksiliE, 6 MmN, BOARIZE SR, RAHERIL
Jiti T

Nl KRRy 100 m, [l DM R Gy i 20 (02s) WAL D ST e A A . WD KRR
NPT 5R 5 4334 16.8 MPa Fl 10.5 MPa, & T-HCA o 4 Bl Bl 5 b 7K DARA LR K A2 KL
AN E, HR KRBT Z.,

LU A I RIS HE e 1 T SRRV R B2VE . SR IR RIA A (PBA) I 1.5 i SE Al 4 Hi 1)
EHTFREE LB 40— R Tk, GG — N T B A S IVLL B HR %
PEET )T N 32 B8 RIS 0 VPR F S5 32 VA B2 T Bk 220 o ) S B 55 2 6 A B R R )k
— ot . ZTECR WIS HE AR AR, DA B B o B B R I SOR R A A g
7 AR RS T, CRAIE RIS 7E i T AR P AR e « FEREE 2 e UG, — AR HE SRR — 4,
FEARUE 235 P42 2 ARt Tk FE I IR, S M ARAIE T A RS 7K T )5 o

3. FuhiE T MBEIR A

HRBUE AT LT 2 — A TR LA A 2Rl 2 UCR D SCHE R0 R i T O R 4w, 250 2 H
A R %, R 0 B3 I XU VR 3 8 7 P PE R AU R 36, 400 17 A o AR JRUR 2 R 2 1) A 1Y)
BUE AR, T RA B AT SE R XU B

PSR B8 7 v £ A L 5O A A RIELL S WBS-RBS JXUS S & 3 B ik M B vy 43 4192
&, AR WBS (Work Breakdown Structure)-RBS (Risk Breakdown Structure) XU #5423 B 34T X
RriR . WBS-RBS v E BT TREEE M 43 fift FOAE, IR 456 SR BEEAT R G 0 b LA 31 KU 4 T AL 1)
i, Zk B @ mvsn. BEIEm . KRBT MRS ss, NAECNTZ.

3.1 TREEMD#

WBS 4RI AR gty sihRtEl o fips, Al chdg— NSz g AL — MEl . )8
B HE RV It A R AR R R, it T AR 01T WBS 40, W 1.

3.2. RBE&EHas#

RBS &8 MR- g1, SRR AR 70 AR o 75 2 FRAH DG Hb Ak 2k AR AEAE b, 780 B8 & 7T EL
BRI, Wiz ek 2 uh TARE R R 2R 0 A il TR . B KRS o A7 3 R AN ERSE ARS: 4 A7, JF
BEME— o, Hob, TR EEE S TREASH . TAEREMESENER, HARKKE
BEREREMET R R, FHERAGTESEEHEAL, B, BHLERA R, ZaRRERZ 8
AT HA ), PR XU 32 B2 pE b 5 F0 & A B S5 R 3R, RBS /e fifaliia ILIE 2.

DOI: 10.12677/hjce.2021.105049 430 T ARTHE


https://doi.org/10.12677/hjce.2021.105049

TRz %%

Figure 1. Construction work breakdown structure
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Figure 2. Station risk breakdown structure
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3.3. MBEiH R

FIFH WBS-RBS J7iE28 XHFE R KB Rl 25, AR5 HEAT M A A, 42 BB P oo 220 — T XU 2
TAEAE SRS, IEREREN, WHREAREREE L, 2. RGP, FoTREE
S KPP 25 R T FEE

/et WBS-RBS FERE, 4% MR 70 308 — I UG 2 5 A E SRR RS, AR it T A 43 i
SERRXRS: 7 i 24, AL LT A AR WBS-RBS R & HFE, W& 1o

Table 1. WBS-RBS coupling matrix of station
& 1. Fih WBS-RBS #8456

WBS Wi W, Ws
W,

RBS Wa  We Wi Wi Wi Wa We  We  Wa Wi
Ry 1 1 1 0 0 1 1 1 0 0 1
R, Rus 0 1 1 1 0 0 0 0 1 0 0
Rus 1 1 1 0 0 0 1 0 0 0 1
. Rt 0 0 0 0 0 1 0 0 0 0 0
’ Ry 0 0 0 1 0 1 1 0 1 1 1
Ray 0 0 0 1 1 1 0 1 1 1 1
R 0 0 0 1 0 0 0 0 1 1 1
Rs Ras 0 0 1 1 0 0 0 0 1 0 0
Ras 0 0 0 1 0 0 0 0 1 0 0
Ras 0 0 0 1 0 0 0 0 0 0 0
. Ru 0 0 0 1 1 1 0 0 0 0 0
! Riz 0 0 0 1 1 1 0 0 0 0 0

G, 87 1 RonWEME P ERE S, By 0 oA AL KU XU /N 21 7T BLZ
TR T AL E BB 0, 8 B E AR, R SR T AT 0 i AL . IR & S5 R i F et
PHB R TR BOR MU . BRI AN XU 4 ST7 T 23 AN RUSHIR, KU R Bk 2 R

Table 2. Risk identification list
F= 2. NIEHHRE

5 SR 532 PRI

1 IR LA G4 Au
2 PROERE AT IS Ar
3 HFFIE T A A Acs

4 R S VR SRS A
5 it TR Ay BF I A K Ags
6 i SCHEEARBR T B Age
7 BRPFHER ALK Ay
8 BRI ARG A
9 IR NA R A

DOI: 10.12677/hjce.2021.105049 432 T ARTHE


https://doi.org/10.12677/hjce.2021.105049

TRz %%

Continued
10 PR BT AN B B R R A2 A
11 HESHEBER Ag
12 BRRE: A, THZ L Bt A A Ags
13 WISCH AT HREEA T Ags
14 PR P E U AN A B Ags
15 EHHEATEE, RAETES Ay
16 HBGAETE, PAT AL A
17 AR Ag AR A TR Ags
18 WIHEEAL, HETIREL As
19 WEER, FBEEEA SN Ags
20 R E LR AR A
21 R R AN As

B A,

22 R R Ags
23 ARSI Ass

4. ZEuhie TR IT4E

RPN 72 78 A BT i (B4 T PP U0 R FE . RS R G R iri55) . et e & i
HR(EFEFEHOE . JRRE . A R Pk KB EAN PR EUR R B VL S5 R e & B ik (L6 2
WML SR RIgEE. KBS BRVE A N 28 1525) . AR SR JZ K90 B i (Analytic Hierarchy Process,
AHP), B—ANEARMNZ HIR USRI — RS, W AR 2 HERsGEN, 28 2 fa s
(BAEN . ARV T E K, T8I AR AR S 7 A S B R (BB AR HET . DMEA BFR(Z
FebR) s 2 BRI . 1Z iRk, BRGIERERE, W DAKRERIR 2 FAE G AR AR VR AR
IR, YR ECAE, BN e bk 2 sl ) S a5 vl T KU PR A A 75 SR

4.1, BRI ER
MRHE VR S RV B, ST A A A ek KU PRl Y, an K] 3,

ARy g RS
Pz HEERRA

A, A, A, A,
Al 1 A19 A21 A25 A31 A35 A41 A44
Figure 3. Risk assessment model of station
Bl 3. ZFufi KT IREY
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4.2. HfEBRXAEMINE

AAEE F IR EGE R & 0T UG RO, RS E TSR, 1 XUKHH
FBHE— D AT S BCEL 7 A Atk _E x5 2 A B gt AT BB T, SR A AR (713 TR 25 2K
PRSTRAE FIWTRER - [RIA SR FH RS A T35 A AT S5 25 2 U AN U R AR A, FEAT — Bt A i .

ST AT o3 RN S RS P AR B R v S B B (Y B AR, R BRI B R S R
R A 2 1 B SO R R LR AR A TAE R IR 5K, V4R N L SE bR R BORMRAH G0 7L
BRI, PRI A5 R R 3R RIS R S

PRAEN R A 3 Fis .

Table 3. The comparative quantitative value of factors
3. EREMENE

X EAE
i LR j LR FS 1
i LR j TTRIgE 3
i JCE L j e ROy E 5
i JCR L j e AR 7
i JLER L j TR AR d 9
AR 408 4 i ey e T 2, 4,6, 8
i LR 5 jJUEA BjxB;i=1 {14k
e W —GOUREAT P EEERS LL AT, DA IUN, AT E R B, e A

il
1) SRAWHE AT T TR NEA O o
i=12,-,n, NN = 18y NHUMTERE 4L
2) ¥ o A, WHARKERBT L—BREICRNLE i Aok B

—__ 9
0= o=
2 ®
3) T BRI (0 SRR A,
_ o (Aw),
/’Lmax_izzi, na)i

A, A JHBTEEFEW = (0,0, 0,): TAW), AEEAW)IIE | F75E.
4y~
N T SRR T 4% 0 2 T SRR E R R b — B, 7 S 4RV AT — B
Koy, 4—BPELER CR < 0.10 B, FINFAEREA AT 10— Bckk, 0, 7 BN AII AN

C|:M
n-1
CR=CI/RI

Hr, RIFMEWE 4 FTw.
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Table 4. The value of RI

% 4.RIEVE
B % 1 2 3 4 5 6 7 8 9 10
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49

Gk, IR YRR K BPER S 4 5~9 TR

Table 5. Judgment matrix of risk A
5. W& A FIHTIERE

PSR R 2% H
PSS R 2% H AL
A, A, A Ay
Ay 1 1/3 2 4 0.242
A, 3 1 4 6 0.552
A 172 1/4 1 2 0.134
Ay 1/4 1/6 1/2 1 0.072
T — 3R CR = 0.0532 < 0.1, i & — SRR E K.
Table 6. Judgment matrix of construction risk A;
F+ 6. LM A, #BTERE
PR 2
AT R 2% E A MU AL
A A Az A Ass A Az A 19
Aur 1 1/5 2 1/6 1/4 1/3 1/4 1/3 1/3 0.032
A 4 1 6 1/2 1 1/2 1 2 2 0.122
Az 1/2 1/6 1 1/8 1/5 17 1/6 1/4 1/4 0.021
A 6 2 8 1 3 2 3 4 4 0.267
Ass 4 1 5 1/3 1 1/2 1 2 2 0.114
A 5 2 7 1/2 2 1 2 3 3 0.190
Az 4 1 6 1/3 1 1/2 1 2 2 0.117
A 3 1/2 4 1/4 1/2 1/3 1/2 1 1 0.068
Agg 3 1/2 4 1/4 1/2 1/3 1/2 1 1 0.068
T —F bR CR = 0.0687 < 0.1, i & —F MR T K.
Table 7. Judgment matrix of technical risk A,
F 7. BRI A, FIHTEERE
PR 2 H
PR 2% H R AL
21 Az Az Ay Ags
A 1 1/3 1/5 1/6 1/6 0.044
Az 3 1 1/3 1/4 1/4 0.088
Ag 5 3 1 1/2 1/2 0.200
Az 6 4 2 1 1 0.334
Ass 6 4 2 1 1 0.334
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T —8 458 Fr CR=0.0752 < 0.1, i & —EU A IS 2R .

Table 8. Judgment matrix of manage risk A
2 8. BEX A FIBTEERE

IR TR 2% B
AU PR 2% B RS A 2
Az Az Az Az Ass
Az 1 1 1/2 1/4 1/3 0.088
Az 1 1 1/2 1/4 1/3 0.088
Asz 2 2 1 1/3 1/2 0.153
Az 4 4 3 1 2 0.414
Ass 3 3 2 1/2 1 0.258

B — e kr CR=0.0843 <0.1, 2 —FHEMAISER,

Table 9. Judgment matrix of manage risk A4

F 9. BN A, FIBTEERE

A R 2 T
AN PR 2 B HSS AN T
Ay Asp Ag Au
Au 1 1/3 1/3 1/4 0.088
As 3 1 1 1/2 0.239
Ass 3 1 1 1/2 0.239
A 4 2 2 1 0.433

& — e kr CR=0.0869 < 0.1, 2 —MEMAISER,

gi PER, B ZHIWHMERA G SR A, 2 LU R AT S T, REmS AT H E R
HAEATIE IS LR — B T AR LL S AT 20 30k 1 IR 1)
4.3. RETREER

FE R R O B3R IR R A B AR R RS S0 T i i J2 8 B AR 0 BB EAUE, T HE
10 s,

Table 10. Overall risk weight
= 10. MICEFNE

PR AT AR
Ay ZIR A Ao As Ay A BLE He e
B s 0.242 0.552 0.134 0.072

PR TG Ay 0.032 0.0078 18
PR R R S A As 0.122 0.0296 9
BEFTIE T ARG 4% A 0.021 0.0051 20
Mo S Vi et SR R AN Ay 0.267 0.0647 3
BT AN R Ass 0.114 0.0277 11
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Continued
I I S4B A 0.190 0.0459 6
BRI R Ay 0.117 0.0283 10
WS SR G A 0.068 0.0165 15
A A A B I Agg 0.068 0.0165 15
TR AN B Rl KA Ay 0.044 0.0241 12
T B B R Az 0.088 0.0488 5
THZ LBt a3 Az 0.200 0.1106 2
HISCE I REA R Ay 0.334 0.1842 1
PR P BB A G B Ags 0.334 0.1842 1
EEMI AR, ARG TE K As 0.088 0.0118 17
UG ETE, PATHAR Az 0.088 0.0118 17
NRLZREERAE Ags 0.153 0.0205 13
DHERAL, MEITHRE A 0.414 0.0554 4
W, o A F) 6L Ass 0.258 0.0345 8
R E LR AL Asy 0.242 0.0174 14
JE L B K LR Ag 0.552 0.0397 7
WU As 0.134 0.0096 16
NV SR Au 0.072 0.0052 19

MFE 8, FATR A iz TREECRKIAR A “HI SO BB & AR A S HE BT AN B,
b, KA KT 0.05 RIS A T2 T it A G B, A LSRR BishRE B A
iy SCHEPRERE ., R R AEROR RS T T, #45 TH A RTE, X ARG I S 32058 — IR
TG BR el , ARG R LSRN S, B ] fefr (ERCRAHE TE, TR, /28314
L RV IR R A P P T R X 0, [ IR N SRR T S i VA AR TR R it 2 I AT . B
Ab, 2% RS R 2R AE M Bk AR Tl R rh A B e B AR R AN T AR 4k, T AE 4> i XU 73 AH S B
FOH BN R PR 1, o RS PP 45 SR S IR 27 4 B R

5. &g

Mok TREAE PR AR A ISR R T A28 e R Ay, 10 E R AUE Al L5 e — W TR0 A
TRl MR A SRR N T HCA TR AR R ol () B s, TR KR, e R Z . Xk, &
SR WBS-RBS XU A R R AT AHP J5vEARSS I ot AT sC it s vt Ttk AT 1 X vr A, 2
ST T AR G ROV TRl RS B, W E T 12 Ak 2 I R I T M 0 3 KRS, i R A X
S AN S ST TSt 7R, X B RUE SE R it TR 1R SR RN AR LR
S

SE 3k
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