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Study on application of random field theory to reliability analysis

YAN Shu-wang, ZHU Hong-xia, LIU Run
( School of Constructional Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The key to application of random field theory to reliability analysis is how to combine the parameters obtained by the
random theory, especially the combination of the reduction function of variance with the reliability theory. It is very important
to correctly choose the reduction function of variance and to reasonably apply it to the reliability analysis. The problem often
neglected by people was studied based on the random field theory and the principle for determination of reduction function of

variance was presented. It was proved with an example that the principle is reasonable and reliable in the engineering practices.
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Table 3 Principle for determination of reduction function of variance
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Table 5 Reliability of the strap foundation
LR 75 2 ARHr 5 243 h = Lk %4k h = h" YTk 14
9 1% /m B B 1% 4 F 1% P k1% A
2 2.04 2.053 3.39 0.035 - - 235
4 1.81 3.500 418 0.00145 4.00 0.0030 2.71
6 1.87 3.093 4.99 0.00003 4.14 0.0018 2.78
By J72E4% h = LYTiki RBOE N 0.035%, AE4H
HELY S LA -

(4) M4IERHSERE R 4 m I, BKYIENEREL>hT,
HE 2 3 oy 24k s U e S ), 24 h=h'
Yo BT L5 AT HIZEARK, MR B A3 v
SEREFRbREEAT, Wk h=h" PTG R, R T
A1

(5) HILRETEE R 6 m I, (B © S REN
2.78, Ji 74 h = LTk A3 B0 o] 58 BEFRAs o, 2%
BRI T 0, BULA AT B 244 h=h"
Prok A 20 1 ] SEREHRRR, A 5190 A R BB

4 4 e

1) N B B AT 0T 5852 20 BT, Skl
TRENLIAHBE SRAFIO S L, JUHIE Ty 2 3 0 ok Al o o
[) ) T S Ak AR . 2T R BR B i G A
TR P23 A BE e o 88 A g IX A B 3 2
T2 S A RGE R R, AR SC B AL A
W K SRR AR N 5 i i A 1 IR G AN B B A

(2) G546 AR B B 5 23T R B, 2
T RBENLIZ I 55 4h— R E R BEE—— 58 &AM OGHR
B, IF U LA 4 F BT 2 i 25 (R B A e b 45
(e AOCRRAER AR, 5 19 58 A AN AH G IE Bt
AN o

(3) MEAIOCEE B S AHIR . b2t
PR A MO MR R, Bl T 5 ZE 3T ek 50
fify 2 Ji )

(4) Ak TREELAT), o 1 P b Ji2 D) 75 38) 16y o] 4 i
IINTEE RS T ZEAHTI Ty ZEALAT B W IR A ok A
B 45 RAERT H, 13— 2500 W e s 5L )& 458k 5 B,
HAESERR TR T 22 4211

(5)5EAANKH B B 1) 0 5 4H 5% bR B0 B (A
Ky FESEBRNH P B ARG B A R R R
NRHEZE, Wmisem 5 2= 39mik R AR e k. ik,
] A B 3 EORH 5% R B A0 78 O o S HEA T I A Tk
— W5 .

[1] VANMARCKE Erik H. Probabilistic modeling of soil
profiles[J]. Journal of the Geotechnical Engineering Division,
ASCE,1977,103(GT11):1227 - 1246.

[2] SZ2RME. S5 AE o0 B AR bR b RN RI[D]. R
2724, 1992(2): 118 - 124, (PENG Da-peng. Application of
homogeneous random field to analyze indexes of soil
properties[J]. Journal of Tianjin University, 1992(2): 118 -
124.)

[3] BN, wi k%, sKOCH. UL TRy 5B 53 B J5 i 9%
(M1 R QI 22 BHE K7 AL, 1996:169 - 172
(BAO Cheng-gang, GAO Da-zhao, ZHANG Qing-hua. Study
on reliability analysis in the foundation engineering[M].
Wuhan: Wuhan Technical University of Surveying and
Mapping Press, 1996: 169 - 172.)

(4] F B Sk TREB b e AR bR R LN T [D]. TR
%2, 1998(1): 1 - 6. (GAO Da-zhao. Application of reliability
index in the design of geotechnical engineering[J].
Geotechnical Investigation and Surveying, 1998(1): 1 - 6.)

[51 e k). oyl SEE R M]. dbnt: o R T e
#1,1989: 210 - 216. (GAO Da-zhao. The theory of reliability
in soil mechanics[M]. Beijing: China Architectural and
Building Press, 1989: 210 - 216.)

(6] FENSRE, BH/NEE, FRERAG. ok i b L R (P A Ak
& BLERIED]. 4 b TR, 1995,17(3):1 - 9.
(YAN Shu-wang, JIA Xiao-li, Guo Huai-zhi. Examination of
stationarity and ergodicity on soil profile[J].Chinese Journal
of Geotechnical Engineering, 1995,17(3):1 - 9.)

[7] XUFFIE, FEREE. A 28BS R P LRI, &
A TR 41,2002,24(5): 588 - 591. (LIU Chun-yuan, YAN
Shu-wang. Characteristic of the random field of geotechnical
parameters and linear prediction[J]. Chinese Journal of
Geotechnical Engineering, 2002,24(5):588 - 591.)





