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Abstract

Pre-stressed Concrete Cylinder Pipe (PCCP), as a new type of pipeline for water delivery, has been
widely used in water conservancy projects. During the operation of PCCP, environmental corro-
sion or improper operation will lead to corrosion or fracture of high-strength steel wire in the
pipe, resulting in leakage, explosion and other accidents. Currently some nondestructive methods,
such as electromagnetic eddy current inspection method, are widely used to test the broken wire
and assess the health PCCP, and equipped with a counting-wheel or other tools to achieve the loca-
lization of broken wires. This paper presents a simple model of two famous electromagnetic de-
tection technologies for PCCP broken wire, i.e. the remote field eddy current testing method and
orthogonal electromagnetic detection method. Also the equivalent AC circuit is given. By simula-
tion analysis the simple model is verified. The selection principle of electromagnetic detection
frequency is analyzed, and 23 Hz is selected as the detection frequency. The design and imple-
mentation of the electromagnetic detection system are given, and the fault characteristics are ef-
fectively extracted through the broken wire tests.
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N T4 HEK TRE. PCCP ISR B R T sl aN 22, ALz /E s Lrs A s 5 TN 11, RefgHkls i 9
AN A BN Sy o ABTEAEF=, il LR T I R, 20 b iR DA 2 3¢ R 22 PR 2 497 B35 ok, 327 HH B0
ez, SRS EEERE R, BRI 2= N 35 PCCP & EEJE IR, mA&nIEls. HE%
HioR AN, W RwE 1R,

A1 ] A A7 R 7R TR 3 R FH T 22 A . 7R 2R IS5 T792%, s B SR 6 PCCP (1) i Btk A 34T
P, GAERE F SRS IE . TR RS YA . YA AR ML K B I R R X Ok
RO 55 s R DU TE 300 A N RIS AN s $ HEAS TRV A2 S B R 43 g N 485 s AR A s
B NIRIEHLES A B R ZE[2]-9].

[ M R 44 1 24 J@ N 52K Pure A &1 JT & (9 P-Wave HUEERIIE A 55 Sound-Print Y621 3% S2 4% i 38 75 1
MEAR, CEEZANEFKKKFIE P AT 7 TRKE, 541 2000 4542 2008 4E R Ih M A FFIEEIE KA
I A2 1655 km BRI, LRI 6960 i iE B A AE[4].

E P PCCP LRG0T 7T EUAT T AR 2 SR, i G 25 ) VR 4 /K e ol b B 7 B A BR A ) 545
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Figure 1. Broken wire of PCCP
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Figure 2. Method of remote field eddy current inspection for
broken wire of PCCP
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Figure 3. Orthogonal electromagnetic inspection for broken
wire of PCCP
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Figure 4. Simple model | of remote field eddy current inspection
for broken wire of PCCP
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Figure 5. Simple model Il of remote field eddy current inspec-
tion for broken wire of PCCP
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Figure 6. Simple mathematic model of remote field eddy current
inspection for broken wire
[ 6. WiLzimizimimiainl gL HFEE

Table 1. Parameters of PCCP
5 1. PCCP HttEES

I XA ERES HSE SIm N SE

W ~1 10°~10" 80~100
WMz ~1 10°~10" 80~100
(=N 10~20 1074~107° ~1

Ve SR PCCP BT (i FL /0T, BEEAR L m, B9 KE 3 m, NEEEE 2 mm, WL HAZE 7 mm,
P2 kg 12 mm, JREETESERE 140 mm, AMRYZRERE 24 mm, HUEHARINE 1R, TE2 T
25 R 7 Fow, Wiz (o BB AR LB S S IR EL AR A TR, W] ARSIERE ST A A AR A R

4. BB 55 3 0 ik BUE MY
PCCP B BERR T TN /14022, 45— 2 K% 1.5~2 mm JE B AR (2 A0 L K 2 (R it s, &
X N HLREAS 5 P A R I BRI RN, o AR B i LR BB O AN 22 IR He R & BE AR AR S B, R
R RS R, BRI G 2 e E
T SCHR BB F A5 5 AR BN BT S 08 R S5 O SRR R I P B el 2, B
B,, =B, eV A3)

i, By NESMEGENGRIE . B, N AREENRSE . fONBIAR . u NEBERIHL SR o NE R
ARV AR A, AR R B R .
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Figure 7. Simulation of PCCP broken wire
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Figure 8. Simulation of PCCP broken wire
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Figure 9. Principle of emitter
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Figure 10. Principle of receiver
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Figure 11. Experimental PCCP and inspection instruments
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Figure 12. Experimental result of PCCP
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