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Tab.1 Expressions of the load and resistance for gravity quay
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Tab.2 Statistical parameters of load effects and resistances of the caisson quay
JE W 247 D9 T 1
% M i/ kN Hiffi/ (kN -m) iH/ kN Hiffi/ (kN -m)

1o 7KL IR AL [ A IR AL 1o 7KL AR AL 5 KA AR AL
Mg 1241.987 1 398.724 12 167.611 13 758.221 580.271 671.127 5125.039 5 971.946
og 54.409 61.198 872.861 986. 650 25.724 29.716 369. 364 430.277
Mg 440.082 512.073 3 511.646 4115.977 440.082 512.073 3 505.479 4109.972
o 56.565 65.771 429.683 505.279 56.565 65.771 429.683 505.279
R, 1231.717 1 388.286 13 501.267 15 271.446 576.783 667.328 5 695.802 6 637.109
S 448.454 518.380 3 627.888 4215.072 448.454 518.380 3621.721 4 209.067
kg 1.008 1.010 0.901 0.901 1. 006 1.006 0.900 0.900
kg 0.981 0.983 0.968 0.976 0.981 0.988 0.968 0.976
o 0.044 0.044 0.072 0.072 0.044 0.044 0.072 0.072
O 0.129 0.126 0.122 0.123 0.129 0.128 0.123 0.123
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Tab.3  Statistical parameters of the load effects and resistances
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b 0.914 0.930 0.072 0.079 0.912 0.929 0.072 0.079
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Fig.2 Comparison between results from 3 assumed probability distributions and Monte-Carlo simulation
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Tab.4  Goodness-of-fit test results of the load effects and resistances
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Tab.5 Reliability index of gravity quay against sliding and overturning based on JC method

a, =

(18)
b, =

(19)

oW E//A 1]
i I 2 %3k e R . -

” " Bkt B/ME HAE Bt f/ME kAl
T el 118 6.484 15.249 118 6.542 13.049
iR w 16 4.814 10. 627 16 5.700 10.818
- el 50 7.007 14.014 50 7.514 12.159
VLA

w 50 4.959 11.999 50 5.788 11.076
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Tab.6 Minimum reliability index of gravity quay against sliding and overturning under code requirements

CIETESisgn
[EPS W fith 3k J ok oW £/ )
e/ ME KMH XA /ME SN EHE
Jrie Vel 2.403 2.628 2.507 3.030 3.649 3.143
£ w 4.009 4.326 4.237 3.993 4.368 4.237
- bl 2.087 2.533 2.221 2.746 3.043 2.852
> 3.694 4.169 3.905 3.882 4.324 4.071

= (19) RALHE R E a,,b, ¢, ,d, K a,,b, KT iz, £ 7 AT LB IR0 0 R AL o,
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Tab.7  Coefficients for simplified reliability index calculation

W EkEEE B a by ¢ d, ay by
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- ” E7IR(E) 0.792 1.964x1073 0 1.034x1072 10. 690 1.531
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e EiiEs 0.828 2.563x1073 0 3.786x1072 7.926 0.231

i B 0.742 6.432x1073 1.512x1072 9.110x1072 5.938 0.285
i ETIRiES 0.831 2.413x1073 0 1.067x1072 10.003 1.242

Bt 0.884 5.675x1073 3.926x1073 2.184x1072 6.459 1.180
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Fig.3  Comparison of calculation results by simplified method and JC method
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Tab. 8 Statistical analysis of the ratio of simplified calculation to JC method calculation

i3k k5 WK W i E AT
e HOEH B Mg, 8, Mg, 3y, Hp, 8, Mp, 9y,
b 1.008 0.041 1.001 0.039 1.009 0.094 1.028 0.103
WES a N
Bifoi 1.015 0.035 0.996 0.054 0.991 0.061 1.047 0.129
sk ” b 0.999 0.040 1.002 0.040 1.003 0.032 1.000 0.033
B 0.998 0.013 0.977 0.036 1.003 0.031 1.032 0.027
oy 1.001 0.031 1.004 0.034 1.001 0.036 0.995 0.036
Sk a B 1.000 0.020 0.988 0.046 1.000 0.024 1.031 0.024
W b 1.002 0.031 1.001 0.031 1.000 0.025 1.001 0.025
Bufi 1.000 0.016 0.984 0.036 1.000 0.019 1.024 0.019

1L 3 AT UL A A 2 S B 0 SRS Sk by uiids e YA AT 54845, 5 JC SRR AR 22 A
K MNES AL, B, , B, WFHMEITHELE R AER BEE 5 1 HAS T RECEAIRIR /N, U6 v] FEFE AR 19 4L 2
KIPELERE JC P B L RAMRB . L R85 5L DIE X A & (L T3 ik S8 2 nl AT . [FIRHA T E
T A 2 AN LI FH 48 ok B 17 05 0] e B () 115, X 48 D 1 5 53k | B B sk th T2 80k £ B R
W 2R SO T4 AR RN, R TP BERS S AU Sk | AT A R ERSE AL 28 ERFR X T Bl
FU R e sk HRBEREE SRSk DL R A N S5 Sk R R R A T I A AR A Y
SR E K (15) MRS R Z LT (16).

3 T ARSI &

3.1 HELHEAR
TEE S Sk BT R b, 1 e T BTG k 1 2 M 4 R SRS ARl B ) PT AR AR A Sk R A T
Bk, A9t 54E R0 B FUAE (FRIFRPTIEEL) A

K=R./S, (21)
AT B = (15) F(16) 7380 R A
K, :a3,8 - B/b; ;Caﬂ - dy (22)
2x(e,8 -1)
K, = exp(’g ; b4) (23)

PR BN 9 o, W] SR T Al S48 b xd 807 U Sk ATy DUmnis e v AT it

FF(22) 8(23) X E XSk PO DU e e T T 2 B, B eI B ZOR PN pis
FsE PE AT SEFR IR B IR L K. SR 5 MR S PRt Sk G54 RO IR S PR FE R AR T SR Sk DU Ui
AISERRPLAE L K7 AR K= K RS Sk BU e HUImiRs e P i B HALE Y T SEFe bR s 200K, 705 ) i 2e i =k
b T R UL At A i
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Tab.9  Coefficients for simplified reliability index design

WRE mkEEE BB a3 by c dy e a, b,
i 0 0.109 3.483x107* 1.590 3.482x107 7.190 1.080

Tk a N
bifi 0 0.115 4.894x107* 1.900 5.030x1073 5.514 1.287
s " ETIR(E) 0 4.629x1072  8.125x1073 1.584 1.964x1073 10. 690 1.531
eI 2.303x107  6.470x107>  2.951x10~* 1.828 5.483x1073 6.417 1.492
oy 0 0.158 3.881x107* 1.655 2.563x107 7.926 0.231
ik a B 1.521x1072 0.333 2.112x1073 1.484 6.432x107 5.938 0.285
i o 0 4.933x1072  1.030x107* 1.662 2.413x1073 10.003 1.242
B 3.926x107°  9.123x1072  4.804x10~* 1.768 5.675%x1073 6.459 1.180

3.2 EitEHl

BETARA—JE S Tt H FHIR DRSS R Sk 28540 07 T 0L ) 1. Sk TOU T i 2 5. 8 m, A5 Sk VAT 7K R
—14.1 m; B EKAL 4. 32 m, BEHKAK AL 0. 47 m BESK I AR 72K ¢ =30 kPa; 2248 JIbRUENE 650 kN ; i3k 5
TEURHE 8] U7 R ] P b Al RS 0% 1. AR E R PN B J2 A A v (L L SCHR [ 8 ] 45 R BA T ML 1 2K
TR S S SR B TSR AR By AT 3.5, BUI AT REHE B B, AS/INT 4. 0. SR AT SR AR AR 5 A RS Sk
HEATPLIE puiie e Mkt

DUART L BUH PR PR Hedi T oA a5

, (G+Ey+E,) X , Mo+ My o+ My
K= Ey+Ey +Ppy f’ KQ:MEH + My o+ M, (24)

b K K 430 S BT itk e M ndile L.

T3k J5 T S A A B R D SR KA UTAR RS Sk P ke e PrE e B g Rk 10 s,

R (22) F1(23) TFEE4A 2 FT SR8 bR N IPUIE L. 36 11 b bii vl Sgd8 4R B, b 3. 5 BT §E48 45 B,
by 4.0 BHESLGTH PUmR e R L.

H12¢ 10 A1 11 ATLAE Y FERSSk 5 SR A HUa AR ab A A5 0 R, JEi8 S B E i K A 38 S B IR A7, 24
A Ki>Ky FK >K, , UEITHZ RS Sk BT PR E M 2 FLE R (9 ] SR ARk

£10 TEBLAERTELER

Tab. 10  Results of the ratio of resistance to load of caisson quay

L Hoa o
BEIRE T o - R o ™
BT K AL PR AL BRI AL BEHHARAK AL
il Ky, 2.747 2.678 1.599 1.521
Pl K, 3.722 3.623 2.218 2.108
F11 HERAEARIEFRERNHIEL
Tab. 11  The ratio of resistance to load satisfying code requirement
_ il K Bifmi K
W3k S5 Bk , . . : ‘
A (22) #(23) A (22) 3 (23)
fa 1.562 1.510 1.911 1.869
[ 1.252 1.253 1.574 1.547

Ji5h, 3R 11 AT XA RI AR Sk J5 0L A R ] SR e bn T 2OR I HT/E LR A R A, 302 P AR
BURH AR S AE SR AN TR Y. SR AT SRR AR T 2 E A TR A DL A i S e T AP A S P ) 22531
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Simplified methods for reliability index calculation of
gravity quay stability without wave force

LIU Yun-yun, GONG Jin-xin
( Department of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; The simplified methods for reliability index calculation and design of the gravity quay against sliding and
overturning without wave force is investigated in the study. Probabilistic distribution and statistical parameters of the
load and resistance regarding sliding and overturning are established through Monte-Carlo simulation and statistical
analysis; and the simplified methods and expressions for the reliability index calculation of the gravity quay against
sliding and overturning are put forward. Coefficients in the simplified reliability index expressions are determined
through reliability analysis of 11 block quays, 8 butiressed quays and 25 caisson quays using JC method. The
research results indicate that for the same type of the gravity quay, the bias and variation coefficients of the load
effects and resistances for sliding and overturning are approximately identical. The results of reliability index

obtained by simplified expressions are very close to the results obtained by JC method.

Key words: gravity quay; stability; reliability index; simplified method; design method
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