537 BT # * | 2 Vol.37 Supp.1
2016 46 A Rock and Soil Mechanics Jun. 2016

DOI: 10.16285/j.rsm.2016.S1.080

BT N 75 7% RO AR 35 TUHE SN AR # FEl HE
ERREETEES N

A ', OBMER, T A, B &Y HeE!

1 B ILB TS TR PR /], B 2000635 2. TGRS TOREES TRE2ABE, T 04 BT 530004;
3. [FIGFRZEM T @SS TR, LI 200092; 4. [FBFRY A+ L™ TREE W EALEE, g 200092)

W E U O R 0 AR AR KA T M, [FIRE 2 A R B L T . (1) A ME R T AN ). b 17 B MEAf
A3 BT RCHEARAR AN R S (1 4 A s 1, AR AR e M 20 W HR TR AN R a2, R P D7 7 Yt e S A AP 1 1 A e gt
ATPIAESE T o 07 SEl I G vt B sk M T AR S EU S 00 0 A1, ARG TS B8 SR DL 37 D7 105 8 S A 2 5 50 0 A
Ioe Je R A 2 B0 5 560 9 A SR FH — IR B v R PR S R R P S o DL v BRI TR A AR T A TR B0 R S B 5491
Hels w77 TS AT SR A R ) R, BB SE BT S PR DL R A5 R AT AT S AT

XK OB DITE UL R e s MY RTERSE

h 435 TU 473 SCERIHGIE: A XEHRS: 1000—7598 (2016) 4 1—0609—07

Reliability analysis for overall stability of large-span double-row steel
sheet-piled dock cofferdam based on Bayesian method
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Abstract: There are large uncertainties in the overall stability of supporting structure of large-span double-row sheet-piled cofferdam.
The projects with the same values of factor of safety may have different failure probabilities. It is found in practice that some projects
with large factor of safety failed and vice versa. In order to improve the evaluation and reduce the uncertainties of stability analysis,
Bayesian method is applied for reliability analysis. First, the prior probabilities of soil parameters are obtained based on statistic data.
Then, the posterior probabilities are achieved by updating the prior with measured data based on Bayesian method. Finally, the
method of “first order second moment” is applied to conduct reliability analysis of the supporting structure stability of deep
excavation. Bayesian method theoretically solves the problem of integrating the information from both experience and measurements.
The reliability analysis with Bayesian method may be closer to real cases.
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Table 3 Updated evaluation of cohesion in each soil layer based on Bayesian method
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Table 4 Updated evaluation of friction angles in each soil layer based on Bayesian method

YT o ="

LIRS WEBMOTREGTE e MER A %iégﬁgz“ W@ﬁ%TMﬁ g 15K 1 %iégﬁizm
@, N, 4.0) N(20.1,2.0) N20.1,4.5) 15.0 N(19.1, 1.8) N(19.1, 4.4)
@ Mg, 2.1) N(12.7, 1.3) N(12.7,2.5) 10.5 N(12.1,1.1) N(12.1,2.4)
G N, 3.7) N(20.1,2.0) N(20.1,4.2) 13.5 N(18.6, 1.8) N(18.8,4.1)
B2 N, 3.7) N(20.1,2.0) N(20.1,4.2) 18.5 N(19.7, 1.8) N(19.7,4.1)

YU S Wb m I I R 90 3h 22 4 R R
F# B4 vkt AT AR AR e I, BB T
FREHE AN 8T 55 5 (P B F e M e A R AL

W R4k 0.4 m &k 185 4%, THETRIA
WK 3 s

(13.000, 22.000)

SERHCKAE . B IR BR A R £ g(e) A3
(1) 168 A LM BN @ AL T AASHGEFE.
A 2 1T R SR IR BEER A A L ARSI AR
HERE, BFGIAE ) & Al 22 ) S A 7 22 8 .
KRR WA SENL. @ RETTEEE Fabr . A4
g RS (18) R FER RS (Solver) KN

= = Ly gg_ — 1:':1
r=38 500 P/ ME, PO R AT g(x) = 0, A ]
350 400 1500 1500 y
= ¥ * 1 =% Bl 2 S Y -
496”800 12500 FELEFRRR N 3.68, RASHERY 1.18x107,
38 500 4 F G H i I K i I b u v
i ho
1:1.04 1 z 2 27
- i BT HRIS5EEE TR
] 5 Slce#bi  hi i i it g Wi g glxi)
6 1040 027 067 45 737 013 800 085 000 319 g
T 2 040 079 066 454 737 013 8.00 254 0.00 519 BT
8 3 040 130 064 454 737 013 800 418 000 682  gol
L~ 172 167  0.40 170 103 454 737 013 8.00 544 0.00 -0.05 ENE
173 168 040 071 111 454 737 043 800 227 000 302
= . wme i;é )= 261E-11
178
179 HEH NEEfA
180 [ f
. - 181 EEQ% m. | 1580 20.10 A =min(x-myC}(x-m)
182 FIE : 540 420
B3 Bt M G m) Eemm LS
18¢ : 000 1764 000 | 368 1.18E-04

Fig.3 Stability calculation diagram(unit: m)

185
186 fREx: [x [45¢ 7371
187 xem: [ x-m, [1126 1273

189 Solver Parameters =

BLE SRS 4 R B0 (13.000, T =
22.0000 m, ¥EFIFAEN 38.500 m, WEHILAEFRE i W ow  em Omet
pae. =
20 ‘mm:n i \ Ll

R B 25 T A AR AR S e R B

2(@3) = Y [(gh, + W, cos, tan g, + ¢ 1, ] -
i=1

n

2.[(g.b, +W,)sine,]=0 (19)

X g AHERATEG b, oA LA o A EYIY)
LKV Wi LARE T o ANBEEM: o AFL
ZI1s LRSS

{if i} Microsoft excel SKA#— % B4t n] FE
A5 3 NP, WK 4 Pos. SR © @R

B 4 ZT Microsoft excel KI—XK ZM4EaET S B 4HT

Fig.4 Reliability analysis with method of first order
second moment based on microsoft excel

o 1A 58 AT DLSR A SE DU IR RS 1 43 BT 45
B, Wk 5. FTRK A A REEERIIEN
2.99, br#EZEN 0.81, WIAEREIRARA 3.68, SAaMl
FA118x10 Y, ST L R HET
Gert S B, R T LRI — R TR



614 Fer +

b 2016 4F

BT R A A RECE RO R 278, bz
o 0.72, AIEEETRRR A 3.85, KEAHEZR N 5.79%10 7.,
JER A MEAE TEHRIEE R, NaETA
TR S, HRASEME. BRI 0
(M4 RECIERVD, (HlT5E T ARG Rk
I T (WRUEZE), RIMATSEE R bRp K,
RASMEZR AR

®S5 HBESHREEKTERES T
Table 5 Reliability analysis of cofferdam stability

N YR Eizg s
RREAE —— —

SR SRR HE 2 B P;
Vsl 2.99 0.81 3.68 1.18x10*
Joi U S A 2.78 0.72 3.85 5.79%10°

AR 1 TR R AT BT — AR uE,
T A BR P9 1 R SR RF AR DU B RE AR PR
WS T AR/ H AT SE SRR LR 6. &,
BRFEGE SN — G KRG R E, AFk
LARBRMNEH . —%, RIJER™E, — RN
TRRE . =2, REBURRATE, IR E T
FE& o

R 6 ANRAREFRAEWER/D BARTHESERR

Table 6 Standard for reliability index in structures

PR Y,
sh4y ARG
2% =t} =%
WO TR L 4.0 3.5 3.0

AT RERUHEERAR A P HE 2540 S IR i TR,
ARG R E, S SEH N R s
AISEVERRBR N 3.5. MR RT3 AT, HET SRR AT
(K] SEFEFE R 3.68>3.5, JET 5 /0 A1 (1) AT 45 Ji
FAn 3.85>3.5, DAk, wf LUK W% i DA ge vt 4L
i R0y 7 £ B 1) R M AR o M VT A R RE A W A2 2 4
kKo

W 24 R Bk, ALY TR AR rp 22 4525
G h— R S G5 K6 3 A2 P AR e 1 [
I Bh 4 R BN 1.35. FEBAM:. ATl
K S50 50 A1 R G 30 o0 AT VE S 45 550 A 3.08.
2.99. 2.78, KT 1.35, 1R AIEERE 5240k fig
I 2 2 AT R
5 4

C1) DU 30 3038 FH T RUHERR R b L1 TR 11

FEEREMNT, ARONEEE T O TG MRS
BIEAE P 5 TS B 8 I G Huh SR AR S

SR, B SN B R DU 3 5 S 5
LIRS 5 56 o0, R Bk, 2t im A
FIEEW AR Bl HEE 2 g 1 PT 5

(2) ity BARTRERS, 8 I P XU AR
B B K AR E T, T DU 3 (0 R B8 o A1
AR LRESERs.

(3) WUHEHA AR [l 2 P R AR P R AT O
AENE, RGN VUM a4 R 8k, X
A 3 SO B A ] ) A8 AR R e PR REAT R HE 0y
A P LASE PRS0 AT XCHE A AR LS 1 B AR
PE, FEARARE P M (AN e

2 % 3 MR

(11 XUEAM, R, feorl, WIS @I a5 25y
B3] [FBFR2E254], 1998, 26(3): 260 —264
LIU Guo-bin, SHEN Jian-ming, HOU Xue-yuan. Reliability
analysis of braced structures of deep-excavation[J].
Journal of Tongji University, 1998, 26(3): 260—264.

21 S, R R IR TR T S
FRFRIEIEN]. [FIBERAA A4, 1998, 26(6): 640 —643.
KUANG Long-chuan, GAO Da-zhao. Research of
reliability indices on cement-soil retaining wall of
excavation in Shanghai soft soil[J]. Journal of Tongji
University, 1998, 26(6): 640 —643.

B]1 fERZR, mRA. igHbIX M) I Al SERL S AT ).
S5, 1997, 18(1): 13—75.

XIONG Qi-dong, GAO Da-zhao. Reliability analysis of
bearing capacity of foundation in Shanghai region[J].
Rock and soil Mechanics, 1997, 18(1): 73—75.

[4] i, W OoNtE, ©2%49, %5, Rosenblueth J7ykAEGIE
Gyl i nlEE BT I I (0], A A, 2008,
26(7): 1132—1135
PENG Hai-ming, CHANG Wei-hua, PENG Xiao-yang,
et al. Application of Rosenblueth method to reliability
analysis of deep excavation against heave stability[J].
Rock and soil Mechanics, 2005, 26(7): 1132—1135.

[5] KOV, PREE, WRHIK. HEGT AT SChnl SavE oA

WL, 1017, 2010, 31(7): 2336—2341.
ZHU Jian-feng, CHEN Chang-fu, XU Ri-qin. An
optimization method of reliability analysis of foundation
pit reinforced with soil nailing[J]. Rock and Seil
Mechanics, 2010, 31(7): 2336 —2341.

(6] JHFHE. b2 HebT TARBE R 7 M 2 ol SE L VEAL (],
A TR, 2010, 32(H5 11 2): 586—589.

TANG Yu-geng. Reliability assessment of basal-heave for



B R MR T DU VA IR P XUHE A A B S AR e P 5 BE 2 615

excavations in clay[J]. Chinese Journal of Geotechnical geotechnical variability[J]. Canadian Geotechnical
Engineering, 2010, 32(Supp.2): 586—589. Journal, 1999, 36(4): 612—624.

[77 ANG A H-S, TANG W H. Probability concepts in [11] PEZEEERGARAF. GB 50158-2010 #5111
engineering planning and design (vol. I)[M]. New York: TR SRR R —ArdE(S]. dbat: T ERIH AR
John Wiley, 1975. 1, 2010.

[8] LOW B K, TANG W H. Efficient reliability evaluation China Communications Construction Company Limited.
using spreadsheet[J]. Journal of Engineering Mechanics, GB 50158-2010 Unified standard of reliability of
1997, 123(7): 749—752. structural design for harbor engineering[S]. Beijing:

[9] bigs TSR B A R AR, DG 08-37-2012 China Planning Press, 2010.

AR TREESOMVELS). itk [RIPF R HRRAE, 2012. [12] b EESREGRRE. JGT 1202012 FESFUEEY OB

Shanghai Geotechnical Investigations & Design Institute AMFES]. Jbnt: A EEAR Tk RAt, 2012.

Co., Ltd. DGJ 08-37-2012 Code for investigation of China Academy of Building Research. JGJ 120-2012

geotechnical engineering[S]. Shanghai: Tongji University Technical specification of retaining and protecting for

Press, 2012. building foundation excavation[S]. Beijing: China
[10] PHOON K K, KULHAWY F H. Characterization of Architecture & Building Press, 2012.

CEEMBEE R TRERR=F1T3))E3)

FIA, PSR RS2, ACMs Mk & Bk (A2 IBHEAL Bt oK TR e —AEAT a1 (RIFR (Arahit-l)). (173l
R fiEth, 72 2016 FE A 2018 AR AR, A NHERERRE . A B KBS Bl SOTTBUEAZEIH 303 B, W RIH &
B 4.7 T TT, DSeEHGEASE  SEREASE Y BRI A O FE R, SN T R A B IO Dk 2 B
J iz RRAT RIDRE SR MR R R A SR A S M 2%, S AR S AN 2 R

PRETAL R R TTRAALE, R A LR S a9 25255 B aa Vi TR KPS T INEAFE R R ZE . (Tahih &)
fai, RIS G NI, AU RS HEBLSE TR R . B AR AR TR R R A R TR, RTHM
IARAARRE ), DRFFR B SR AN P e

ArzhvtRl)y sif, HEECHILAN RO T TR B R RS, R AL AR, EENR, BERd Sy
REIFY, WAL IR, WIE SRS, EANSXEE, AMER. JORS i T, s, SRR, 583 2 I,
el IRESE& MR G ACMIZHAR, N “ =M SR AT gt oMk L s 3 A ) 4.

CraptR) Waf, LOMPEr AR, it ORke, SRR, AR SETT S, ST R TR AT 4, 5
) o (KRR A 2, R R R IOk T Al e AR A, KR T IR IR, Bl BRER DT, S
HRIUIR B RN i AN BRI =T ARG ], e B K e B W4, ST PR U R IR A, bRt
SRR PRk B . A BRTTID, LA ORI DX IO A PN i B O R ST R X i O R R i B R AT B
Bkl s, HERE U FEE S O AR S B v

JKERTTI, EBRKIT GRS, s TAF A IRE G ST RS BT, sgiite b0 ohfg, ol b
L BB T, S Al RS ARG g, TS @ TR, ST R RE ST Itk
SCEHUIAREBL, SEENIAR . W PUEASE T, IR B B, AT PR T A e, A R A

ALIEH o

(5 Bk A 1)



