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Failure Prediction Model and Influence Parameter
Analysis of Buried Cast Iron Water Mains

SHAO Yu, ZHANG Tugiao, YU Tingchao
(Department of Civil Engineering, Zhejiang University, Hangzhou
310058, China)

Abstract: To resolve the serious breakage and leakage
problems for the cast iron water mains buried in the early
years in the water-supply system, pipe stresses were firstly
calculated based on the pipe soil interaction model, and the
failure prediction model for the cast iron pipe was developed,
based on the corrosion model, the residual strength evaluation
method and the failure criterion. Monte Carlo ( MC)
simulations were used to perform the probabilistic analysis,
and the influence parameters analysis was given. Results show
that pipes in large diameters are often broken because of
circumferential stresses, and pipes in small diameters are
prone to fail due to longitudinal stresses. The influence on the

failure probability is large due to soil bedding lost induced by
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the breakage or uneven settlement when the corrosion depth
reaches a certain depth. The corrosion model parameters,
unsupported bedding length, and the residual strength
parameters have large influence on the distribution of the
safety factors for the cast iron pipe. The corrosion is one of
the most important factors leading to the pipe failure.
Reducing corrosion pit depth growth by using corrosion
control technique can be the most effective way to decelerate

the breakage growth rate and prolong the service life.

Key words: pipe soil interaction; corrosion; cast iron pipe;

failure prediction; influence parameter; reliability

HEIKAE D 2 R B3 T AR K &2 e W B L3R
TS B U 2R 238 08 IR TS G S M i L 42 42 1 )
BRI Rajani 458 AU 1A hy H b 557 38 19 1 30 2%
SR B 22 R AR Ay 2 5 | 114 I g A Tk &5 5 B0 BT
J1xER SR A . H AT 8 2 10 2247 A0 R R
SR LRI IR RURT SR 1) R0 2 AR Ay R
B R 85 4 i WF 9T 820, i Hammed™ Al
Sadiq 25 A\ 43 512K F— IR A RIS 4R BT
T A 0 R SR AT AR o S N S T
Shell-92 #54Y 4457 T8 JE 1sh 76 4 75t TN AR e ABi 70

ARSCHEFT BRI SR L 25 A R A
SEMA R 2 45 A48 T AH B AR SR R ik R A L R
5 B T AR I 11 5 A8 A e T ARSI 1) 2 4
T, Itz F S R 2 AR R A S 500 AN o P
AT REHUBTAEL, 43 B 52 ) A 08 2 3 EZE S8

| KOBHRENREEFITE
S 5 AT 26 0 U485 A 0

PO W7 . R P A LA & A g A
B R R A R TIIN R AE T 2 AR 2 B MERA DAL .

HAEWH . BFEKL T4 %% DI H (2008ZX07425 — 008) ; [F 48 A S B2 5 4 ¥ B 5 H (50708091) s # & # 1l 1 J5 2 4 % B 3 H

(20090461383)

YEZ RIS B Q979 5, T2F A, FEAFGTT5 0] A HE ML AE 18 24 28 500F5Y . E-mail: shaoyul979@zju. edu. cn



e L K % 2 O A R D

% 38 %

B 75 S AN FH B AR K D B R A 2 A N T
AR 2 PE TR DT IR A 1 s . i A AR EAR
52 Sy AN 280 0 AR B 1E L 9T A K
JE e T S A T e A 2 TR A 1 R AR 58
S B AR A RN R A i 2 T B TR
DRI it 3 N [0 S 4 8 7 3 K — T77 Tt e T R 33
] 52 3 PR 58 G4 - 38 J R ARl R vl T AN 2
UURE B2 T 3 BUE B Ry laas . i P K R
BOBEK 3 4 5 75— 07 TR 4 A T A R et 2
WRSPEAEEM RSB T . F % el 5 <1
I B AL FRACRES .

AR

' PR 2
LA
r\\\f%%i/f%a
JES AR P
5 . g HAHEAER
BMAEN D B
B frpa

H_,
1] g t R
1 ,,,,,,,,,
3 | o) #
EHER R FRAGHE ey

1 HEREEFIHERER

Fig.1 Flowchart of safety factor calculation

for water mains
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Tab.1 Distributions of input parameters
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Fig.2 Curve of safety factor with time
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Fig.3 Random variable influence on the

150 mm pipe failure
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