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Abstract

rately and to ensure construction safety, metro station deep

WU Bo,

In order to evaluate construction risk more accu-

foundation pit construction risk is analyzed from the two as-
pects of risk occurrence probability and risk loss, according to
the definition of risk. Mathematical statistical data are applied
to fuzzy comprehensive evaluation method based on the princi-
ple of analytic hierarchy process. Assessment of the total risk
value of deep foundation pit construction of Shishan Park Sta-
tion of Nanning Rail Transit Line 5 and of the risk value of va-
rious risk factors is carried out. Results show that the construc-
tion risk of the project is in the lowest reasonable and feasible
range according to evaluation, and the main risk factors that
should be paid attention to are listed, as well as corresponding
control measures. Following monitoring results show that with
adoption of the corresponding control measures, main risks of

the project are effectively controlled, and the project safety is
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guaranteed.

Key words metro station; deep foundation pit; construction
risk assessment; mathematical statistics; fuzzy comprehensive
evaluation method

First-author’s address College of Civil Engineering and

Architecture, Guangxi University, 530004, Nanning, China

PARSEAGET, ke B TR R & F ok
WA HETENE T EE T L S T AR RARE TR
W04 B A UK A T AN TR T XL
TR T 2 T A LB A o BRI B, s ki F R 4
AT R SR B U A O vk . STk 2 ] AR
AT B MR TR KU SPAS L ) 4 5
AT T TR B A XU R 22 AT IR B, X 4%
JXI: PR 2% ) T 30 R A AT 3 T S 4, 75 31 3¢
AT T A XU (B R /DN s SCHIR[ 3 1 51 B S5 o
B LR A5 B — i B A5 K T XU AR T Ak 1 1 1] 1
Bl 5 SOk [ 4 ] SR 36 F o038 SURIIR €6 0 6 43 97 1Y
e 2 ORI R 23 ( FMEA ) ¥ 347 XU 23
W, X (0 AT IR, 45 80 KU 1 2 45 4%
BCBEPAG Jr B A B T B R R IR ST TR
B R, (H H IS 20 Bl 5 F & 58 = 0010 17, % 0
PR

X, AR SCHE T AHP (2 ) 7, 43 B
XU 252 A AR 20 R0 XL 25 A 5 2 6y 8 o XU 1 3
FEO00T , 458 & R E AT, B 25 T s K
ARG , 75y 18 T WA LA B
£, TSITAR 0 XS (AT 15 R

1 ETHEZITHEMSS TN

AR RS {3 2 SCUT IR i T R 2 2
ML R T B A PR BOR 27, 048 IXURS: [
REMBLAE ] RN

- 55 -



R =PC(i=1,,n) (1)
e
R——55 i A~ AU P 28 A XU 11 5
P—55 i AR R Y A AR
C—5 i AN U R R 1 & A Ja R el 2k
AHP SR K figt 40 W7 5B B2 S5 R R AF 8 6T 7 1
FIE 1) E AR Sk 45 XU PR 2R 1 A X6 ASC B i T DA R B e
fF ]S L2220 B AR ) L R 15 HRR A 6] G
ES. Wl
AX =X (2)
A
A—HI KRR
X—H W kG (R A0 0] £
A—F BT % () R AE (L
gh 430 (1) R AHP 235K 1 AU 2 A R
FRITRURS: 22 A 1 A0 W 6 I XU DR 2R %9 A5 B Sy 10 1
FERERIEL) |, 43 53R e RAFAEAE A e XTI R
fEI) iR o RRAE ] d o ) o3 o B A 3R 25 KU [ R A
REEFN R BT o A AL, R 35 R 3 T Sy 3 XL P
RIYRAE
JRUSS: 5 HE AR 2 AT o X 8 58 Tl 7E B IR FE BT
TR T KU R 2R R A OB T oW A5 B S
IH—FU AL B B 245 H 2 LA 45 RUS: B 2R & A AR 2R AL
., AEE S5 AHP SR H 0 32 S0 JRURS: %2 A MR AY
FAEAEXT L, AR fe AN ) 235 SR B 2 e KA Ry e ¢
DR A MR A AL, o FH - AU L 18 3138 v,
SIS P XSS, (L B8 VR 2 X 17 XIS L P K e D 7
BCIERE 25 B ROIZEA TR T TR A
TERCIZE G DA P, e 28 V7 ) 45 3R ) il R
FH AHP fiff 5 (A ER ] £ FASTR OC 22 0 B | HE 4%
REBEBORI A B E A AN, BB ZE G TF
FIFEARBIARL AN X FR A

B =Q0Z (3)
o

B—— 1 A5 R )

Q— B ] 7 ;

O— AT

Z— R C R R

ARTORE 4 T A XU PR 2 A9 e A MR SR A O A
I o AR i) R A T RO G AR 2 A, RV
JRUBSE PR 28 e A O R LS G 3 R AR i A
SR ZR L e RS DR 3R 2R A 451 2k B 1 B AL, 3l 5
B (R S HERS 2, 08 S T AR 5 AT
- 56 -

B SAT R PR 25 S 1) i, B KU S SR R B . XL
57 R L R Shg IR 45 G 4 A 55 R I XL 56 2 SR J
PR AL,

252 V0 DU £ 6 Ik 3 DR A5 L, SR ] [ o i 3 5
T 23 D) B 2 R 0 I B KBS ) R —
ALARP (I fIRAFER]17) IR, 78 ALARP J5 0|,
AEAR] T ARG ShER AT XU, AN AT RE 38 32 P B 415 it >k
TOIES T B RS , 207 XU 7K -5 1) 35 22 T A

ALARP XU BRI an el 1 e, B 1 A
SRS A 3 A X 388 25 XU By JIT A5 18 JXU G A (.
Aib TN AT 5 A7 DI, 0 2 245 8 SR AR A M 1 it
S FAARR IR 5 257 IR (i Ak e XU BT 42232 IX, # T XL
Wz AP ARG, TC 75 SR HUAT: AR ot o7 85 it 27 IR el {EL
b A B AT AT I d KB BE B IR X 48 ( ALARP [X.
$) V) 5 B A5 Tl AR AT DR, A P-4 it 4 5 SR, I
HEFTXE AT, AR i XU 2 75 P 4257

¥ e S i

R4 Z A — 1)
AR B AR XU

ANATHRZ X 3
(R B >4)

FELUT ALY

ALARP [X 15 o
A CIE/ 3 WVARS i
[ eREE D WA S
P2 X 4R 2 AR,
(R R ffi<1) SR

IR fE R

K11 ALARP UK/ B 500 ]
Fig. 1 ALARP risk management criteria

2 ETHESITWEMEEITEN

2.1 KEERESR

TEREE YU T 2 v, it T 22 4 XU DY 3R AR
Z o A TRRIYK SCH A 1F A0 R I R84 AN A ]
LIRS R R AP A 25 S

AR SCUATE THIESS 5 52 24 Al IR BT
it A% B A 91, 8 i ) WBS-RBS 32 (AR 7 if
Skl R A g H R ) 1 AR BIRIE B T B b
JZ N JZE BB E AR 9 AU R R R JZE A
AL 2R R (DLIEL 2) , £ S7 JXURG: P 3T 5

TEPE 2, HAR)Z A DRIESTIE T XU BME, 7
SV Y F A 5 U JZ A5 5 H b 2 B o A
RIZ N A RIS A R B 3R
2.2 i AR R

AR 2 U 25 14 Pl ) i 7P A L ) R
HEDU JZ AR T FUBRJZ TR A — S W I, B o U
JEH A=A R RS Tt XU T R A B R [



A 4

HERRACWOR

g R AR % I

A 4

|
|
|
|
|
|
|
|
|
|
TSI ||
|
|
|
|
|
|
|
|
|
|
|
|

|

|

|
N g SRR
!
A : | AL LB R K
i HENTTT
%1 1|k
2l

\Bbrg  LmwE o EwE |

B2 XU 2 s 15
Fig.2 Risk hierarchy chart
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Tab.2 Loss grades and description of risk factor
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Tab.4 Final weight value of occurrence probability of
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Tab.5 Statistics incidents at different loss grades induced

by each risk factors
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