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Fig. 1 Structure of PCCP and its in-situ application
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Fig.2  Cracking position of PCCP and its load tests
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Fig.3 Loading device for PCCP with broken wires Fig.4 Broken wires
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FERE 7, LAY K S B BbSR AR 47 2 B AR SZ PN ), T U TR R 4 51 vhy 01U 10 ) KT — 0 4B i 1y
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Fig.5 Loading device for internal pressure test Fig.6 Cracks by loading
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Fig.7 Integral nets Fig.8 Load-displacement curves on the top of one
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Fig.9 Damaged position Fig. 10  Stress concentration

3.3 MIRHAREE
i#iT PCCP U7 R AR 3, I AR LM A BROTEAEL T 3307 0 X 58 48 L b A 4 4 1) 7k 3
FIFEATREAU, S5 SRR, TR P 2B Hh B A TR B L 1] REE X EE A R B RIS AN R (W3R 2) .
R2 RETERFALE
Tab.2 Comparison of bearing capacity of PCCP with cracks

BRINE/ (KN ') WHNIE/ MPa
w it A 393.20 1.73
)% 543.45 (AR
g
" 5E 552 2.57
H 1 550 2.37
m .
1
. 2m 548.5 2.20
it
" 3m 548.5 2.19
o 4m 544.2 2.14

FET M, 5% 528 PRICE BROTHERS /A H] PCCP B 7 it 42 il A o, X T A% SE PR AR 7= ok B v b B A
AR BB A PR L A B 1 AR R A/ NS (B 22 ) T LA R B Z4E0) AN FB A s K
VIR 5 B O ) 244k | R SE R B AR T HEA TIE AR s XTI R 22 A S | A ) A R R o R K
(R85 | B M B 7 50 SO R A8 IR R ol A . ST F1 BN 224 Sl PCCP 1 5 R AR A, I R A4 22 J
S, ORI 22 R, X W 22 MR, T AR SR A O — 2 T
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L, %5 PCCP 24858 B4 (47 50 IR A IX 38 3l 43, X 232 45 A9 PCCP 453 473 358 457 11 W 22 500 i A7 %2 40 A 0
180 SEFIEH PCCP 5L EE FIBUR A THI PCCP T4y 77 , 0 00 58 R PEIR A Sf b 1 % 26, IR3E PCCP
IK TR A IEH I8 AT % 2488 FIWT 22 75 TR & VPR T 506 PCCP JE A Ak FH | 5% 13 iy AT 22 4 i $2
HEERIS AR , HEsh PCCP H AR T 4 1) % Je 5 g H.
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Study on structural safety evaluating technique for pre-stressed concrete
cylinder pipe (PCCP) in the South-to-North Water Diversion Project

HU Shao-wei'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Water Science and
Engineering, MWR , Nanjing 210029, China)

Abstract; The PCCP with 4 meter in diameter has been applied in the Beijing to Shijiazhuang reach of the South-
to-North Water Diversion Project for the first time since 2006 in China. Based on the safe use of PCCP engineering
structure for 100 years, aiming at the technology problems of how to evaluate safety influence on PCCP with broken
wires and relaxation of prestressing in the South-to-North Water Diversion Project, the bearing capacity of PCCP has
been studied with the methods of actual PCCP test ( anti-crack external pressure test with cracks, anti-crack
external pressure test with broken wires and anti-crack internal pressure test with relaxation of prestressing) and
non-linear finite element numerical simulation funded by the National Scientific and Technological Support Plan and
the Nation Natural Science Foundation Project. The results show that the PCCP with a chip or a few small cracks
needn’t repair or just need brush cement paste; the PCCP with wide cracks should be repaired according to codes;
and the PCCP with a number of vertical cracks or cross cracks and the PCCP with circumferential cracks longer than
circumference are judged to be waste pipes. As the main bearing body, the quality of prestressed wires shoud be
ensured to avoid broken wires. The impact assessment on PCCP with broken wires should be analyzed with actual
test results. Based on the test results and engineer suggestions, and learning from the advanced foreign
experiences, the safety assessment of PCCP with cracks has been proposed. The PCCP which does not satisfy the
outer surface crack control requirements should be abandoned to meet the security needs (a total of 35 PCCP have
been abandoned in this project) , and the PCCP which has little cracks is used in the relatively shallow depth region

to save the cost of the project. Finally, the next work which is needed to do is described in the paper.

Key words: pre-stressed concrete cylinder pipe ( PCCP); anti-crake external pressure test; broken wires;

relaxation of prestressing; damaged plasticity model



