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Reliability analysis of sliding and overturning stability of
gravity quay and computing program

GONG Jin-xin', MAI Yuan-jian>, WANG Li-huan'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024,
China; 2. Fourth Navigational Engineering Bureau of CCGC, Guangzhou 510230, China)

Abstract: The“Design and Construction Code for Gravity Quay” , issued in 1998 , having adopted reliability-based
methods, improves the design Level of harbor engineering structures. In order to promote the application of
reliability theory, the Appendix D of the new version of the code proposes a reliability index method for design of
the sliding and overturning stability of the gravity quay. This paper introduces the relevant special research and the
corresponding visualized program. The stability reliability of some ten gravity quays has been analyzed using the

program. The reliability index obtained from calculation shows some reqularity.
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Tab. 1 Probability distribution and statistical parameters of random variables

A g FRUE X, ky :’;—i A RHS, W

0 Sk T 149 4 7 4 ( KN/ m? ) 510 j - 3 Zj (:)2134 A 1
TR (KN/m?) 23.0 1.03 0.02 E
MR+ B (KN/m?) 24.0 1.02 0.02 EA
P ERE (KN/m?) 18.0 1.07 0.03 ER
b Y EEAR A (°) 32.0 1.04 0.05 ER
A E R (KN/m?) 18.0 1.0 0 1l
HUE A () 45 0.99 0.06 IEA
TR BGE 45 0y R IR i) S 4 2 4K 0.6 1.0 0.044 IE
F 3+ AR E M R AL 1.0 1.0 0.02 IEA
B Iy AL A e M R AL 1.0 0.897 0.071 B4

2 PR BB EET R

Xt 5y A Sk EA TR U AT SERE 40T, 1 e g r T RE pR 7. Ty BE R AR AT AR BT P 18
Feik Ay, TR A A e R LA i 9T SRR A AR B M
) A S W T B AR 1 1 D) BE PR AT R
Z=(G+K,,1EV +E,)f - (KPIEH +E + Pyy) (2)
K. G N VERIAETT ST B Sk 2548 F B (KN) 5f IR TE R R BRI R A E, L B, 5w L ok AR H
E 3SRV TR 153 T3 (kN) S E,  E, AR DA E AT A VR FLE 30 4 7 7K 43 T3 FSE 1] 43
J1(kN) 3 Py B RBETIKF53 T3 (kN 5K, 0 80+ I3 BRAN ) 1 R A
1 3 A Sk X6 35 T B AR 1 ) P BB PR ERCRT R Dy
Z =Kn(M; + KPIMEV + MEW) - (KPIME" + MEq" + M) (3)
e M, B R S AR T (KN =) 5 M, M S35 R A A L 32 3+ R 1 (9K 43 )



10 KoOF Kk B OB ¥ W 2008 4F 12

58 163 e Tk ) R R IR (KN =) 5 M, M 3590 R T AR P ) TR T KT 23
5B i) 43 7 e 3 T T B P R RV RE T R (KN = m) 5 M o 2R 288 3 6 3180 v PO 7 0 95 (KN - )
Ky NP R SR B E 1 R AL

P 1 SRy Y 3 ey U0 Sk i 0B i P T LA Dy SR s XA Sk S (T (2) A0 (3 ) AUrb g% s e iy
5. PRBEA AT A Sk BT HR A,

demg Y
vie L H Pl mm g i
B SR < < Vj"m 4, ;
2 > b - !
Xi2Yia) Bl dyia) D i
1 . ) D A1
1 1i Mo K 30
;| (Kiayia)/i / ! /
AR ; S 2
' N’ . __é\. -
L. Y
i J . b i b
9/, b b, "!)Zg be b
vHy Ne o | v, 55—1; 5] ]\.
0 A @«
Dap
(a) J5 H K (b) & B L () T 48 =X

1 3 v g =0 Sk o W i 14

Fig.1 Sectional views of three kinds of gravity quays
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Fig.3 Main interface of the design program of caisson quay Fig.4 Input interface of the geometric size of caisson quay
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Tab.2 Calculation results of the stability reliability of concrete block quays
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Tab.3 Calculation results of the stability reliability of counterforted quays
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Tab.4 Calculation results of the stability reliability of caisson quays (riprap backfilled)
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Tab.5 Calculation results of the stability reliability of caisson quays ( medium sand backfilled )
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