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Abstract: The prestressed concrete cylinder pipes (PCCPs) are often deteriorated due to rupture of prestressed steel wires. Such

deteriorated PCCPs need to be retrofitted timely and effectively, otherwise they could suffer from explosion. An innovative

retrofitting technique is therefore proposed, which is carbon fiber reinforced polymer (CFRP) wrapping outside the deteriorated

PCCPs, and the retrofitting technique is especially suitable for the cases that shutting off water is impossible. In order to

evaluate the effectiveness of the newly-proposed retrofitting technique for PCCPs, a full-scale PCCP of 2.8 m in inner diameter

is tested under internal water pressure. The strains of PCCP structures are compared before and after the repair. It is found that

the strains near the ruptured steel wires significantly decrease due to the presence of CFRP, which improves the operation of the

PCCPs.
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Table 1 Geometric dimensions of PCCPs
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Table 2 The material parameter of PCCP
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Fig. 1 Layout of cross section
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Fig. 2 Repair of PCCPs using CFRP
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Fig. 5 Strain contrast of CFRP and mortar on section 3 before and
after repaired
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Fig. 6 Strain contrast of mortar on section 4 before and after
repaired
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Fig. 7 Strain contrast of core concrete on section 3 before and after

repaired
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Fig. 8 Strain contrast of core concrete on section 4 before and after

repaired

4 5

AL YGHAT T 4N CFRP 185 PCCP B AR,
N PCCP Wiz /& STHAs %, T A T8 S 5Lhr T
FEN o 6 —AR A 42N 2.8 m JFAS PCCP 7K IR
55, WL T TAEA R T 222 10%K0 PCCP 12 &R 5 1)
WE RN AL B AL CFRP NAR RS, PLAAEE A G
ORI N A, BTSSRI

(D WrezZ 10%E00 T, SI83) TAE N R,
@EE@@3&§%%EM&&%%@E%&%£&
N 17 pe, BCOTREELNAE 2 /DN 20 pe, CFRP
RIE “HiA” fEH, FIT PCCP &Ik,

(2) AN CERP &5 W42 PCCP, %t PCCP W42
B DXIFEL MR, X IzE B T 22 X Sk TE 52

(3) CFRP fr KN R AETEW 2247 B Ak, FEWi2
KB PCCP [ [va] A0 328 7 sk /) o

SEH

[1] ANSVTAWWA C304—2014 Design of prestressed concrete

cylinder pipe[S]. American National Standards Institute,
American Water Works Association, 2014 .

[2] SL702—2015 TiJsi /74 ] Ve it T 8 i 5 AR FLYE[S]. 2015,
(SL702 — 2015 Technical spemﬁcations of prestressed
concrete cylinder[S]. 2015. (in Chinese))

[3] ROSS C W. Tests of prestressed concrete pipe containing a
steel cylinder[J]. Journal Proceedings, 1945, 42(9): 37 - 48.

[4] MCCALL J T, VALENZIANO F P. Combined load tests on
108 inch prestressed concrete embedded cylinder pipe[C]/
Proceedings of Symposia on Prestressed Concrete. Sidney,
Australia, 1961.

[51] ZARGHAMEE M S. Hydrostatic pressure testing of
prestressed concrete cylinder pipe with broken wires[C]//
Pipeline Engineering and Construction international
conference, 2003.

[6] TREMBLAY A W. Combined-load testing of prestressed
concrete International

cylinder pipe[C]// Proceedings

Conference on Pipeline Design and Installation. ASCE, 2015.
[7] B4, dE % FARE, & R ORI REE M TN )
B AT VR Bk A A 2 B S IR BT ST (0], AR 4R, 2010,
41(7): 876 - 882. (HU Shao-wei, SHEN Jie, WANG Dong-li,
et al. Experiment and numerical analysis on super caliber
prestressed concrete cylinder pipes with cracks[J]. Journal of
Hydraulic Engineering, 2010, 41(7): 876 - 882. (in Chinese))

(8] SERRA, FRUKTE, W1 FF, 45 PIRDANERELE SR
R IHT T 1A [I]KAIZA4R, 2017, 48(12): 1438

- 1446. (DOU Tie-sheng, CHENG Qing-bing, HU He, et al. The
prototype test study of prestressed concrete cylinder pipe
structure deformation law: I the internal pressure[J]. Journal of
Hydraulic Engineering, 2017, 48(12): 1438 - 1446. (in Chinese))

[9] SEERAE, FRUKIE, W1 FF, %% CFRP 2K PCCP M /K/EIRX
B RE L 5KE fEJ M, 2017(12): 35 - 40. (DOU
Tie-sheng, CHENG Qing-bing, HU He, et al. Test of CFRP
repair PCCP under internal water pressure[J]. China Concrete
and Cement Products, 2017(12): 35 - 40. (in Chinese))

[10] LEE D C, KARBHARI V M. Rehabilitation of large diameter
prestressed cylinder concrete pipe (PCCP) with FRP
composites-experimental investigation[J]. Advances in
Structural Engineering, 2005, 8(1): 31 - 44.

[11] LEE Y, LEE E T. Analysis of prestressed concrete cylinder
pipes with fiber reinforced polymer[J]. Ksce Journal of Civil
Engineering, 2015, 19(3): 682 - 688.

[12] GB/T19685—2005 Tl & /7 4N & W2 % £ & [S]. 2005.
(GB/T19685—2005 Prestressed concrete cylinder pipe[S].
2005. (in Chinese))

(i W2



