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Fig. 1 Schematic diagram of PCCP structure
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Table 1 ~ Composition of prestressed steel wire

JLEK C Si Mn P S Cr Ni Cu

wt.% 0.70~0.75 0.10~0.30 0.60~0.90 <0.025 <0.025 <0.10 <0.10 <0.20

WL AR 6 mm, K2 YIEI K BE A 230 mm (A A2 B, T HRIMETRIZMNZ . B 8 2007,
400°F1 800 IV ACIE AT I M 22 2O IRAS, RBRRMPE MAAZ, K5 IR G R R M , BEE N
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Fig. 2 Schematic diagram of the prestressed sleel wire lensile device(Unit:mm)
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Fig. 4 Self-corrosion potential of prestressed steel wires under different chloride concentrations and stress levels
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Fig. 5 Corrosion current density of prestressed steel wires under different chloride concentrations and stress levels

P 7 S U ) B2 73 SRR B B 22 75 3.5% NaCLI 5 AN [R) 5 1 25 AF 9 AR I LA, £, RGP 7 2
71N VR T SRR B 4 22 1) 1 B Tl S R 20 7E-0.4 v, BRANZZ A [ I8 L L R0 7E-0.68 V 72 A o TR SRR Y
LR 221 A S P A TER T 290.28 V, AT E ET S, RUIEREOIY, REE
h— bR )z, B AR RS U P R RE 1, AR TR OB AN RN 2 SRS R R I A,
IR T T o S IO A I D R 6 Ji A ) 09 T TG P DR

— 296 —



30
20 09%-1% [ 0%-3.5% B 0%-10% [ 0%-20%

N 709%-1% [ 70%-3.5% [ 709%—10% [0 70%-20%

20

XXXX]

X

I /(pAlem?’)
o
T
TXXX

XX

XX

10

XRRXRXXR

Vo

RN

RXXXX

ba

1

wn

s Ta]/d
Pl 6 A [l Sk e 2 55 17 73T B g 409 22 1 A Al v B

Fig. 6 Polarization resistance of prestressed steel wires under different chloride concentrations and stress levels
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Fig. 7  Self-corrosion potential of polyurea coated steel wires in 3. 5% NaCl solution with different stress conditions
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Fig. 8 Corrosion current density of polyurea coated steel wires in 3. 5% NaCl solution under different stress conditions
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Fig. 9 Polarization resistance of polyurea coated steel wires in 3. 5% NaCl solution under different stress conditions
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Fig. 10 Nyquist and Bode of prestressed steel wires in different concentrations of NaCl solution and stress conditions
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Table 2 Equivalent circuit fitting results of prestressed steel wires under different concentrations of NaCl solution and stress conditions

R8s R/(Q-cm?) Y x107/(F+cm™) n R /(Q-cm®)
0%-1% 59.4560 4.8499 0.7269 1424.7
70%-1% 49.7530 3.8175 0.7369 1266.6
0%-3.5% 21.1180 4.9520 0.7507 1289.3
70%-3.5% 14.1040 3.2633 0.7477 1133.8
0%-10% 9.9488 3.3985 0.7394 1837.9
70%-10% 8.9949 3.5560 0.7548 1598.0
0%-20% 5.7144 3.4928 0.7580 3582.2
70%-20% 6.0131 2.4244 0.7763 3644.1
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Fig. 12 Nyquist and Bode of polyurea coated steel wires immersed in 3. 5% NaCl solution with time under unstressed conditions
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Fig. 13 Nyquist and Bode plots of polyurea coated steel wires immersed in 3. 5% NaCl solution with time under 70% ultimate stress conditions
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Fig. 14  Equivalent circuit of impedance spectrum of coated steel wires
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Table 3 Equivalent circuit fitting results of polyurea coated steel wires in 3. 5% NaCl solution under unstressed conditions

KA R/(Q-cm?) Y x107"/(F+cm™) n R*10"/(Q+em?)
1 1955.7 2.9373 0.9416 5.0860
3 2005.2 2.8545 0.9461 3.3989
6 3257.5 2.5743 0.9492 3.9769
15 2973.2 2.1733 0.9728 4.4210
25 2598.4 2.5474 0.9555 3.9701
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Table 4 Equivalent circuit fitting results of polyurea coated steel wires in 3. 5% NaCl solution with 70% ultimate stress condi-

tions

KA R/(Q-cm®) Y x107/(Fem™) n Rx10"/(Q+em?)
1 1867.7 3.0092 0.9456 5.2064
3 2341.6 2.5731 0.9487 1.8673
6 2812.4 2.2985 0.9469 1.9234
15 3449.9 2.0543 0.9667 2.6575
25 2802.6 2.3699 0.9556 2.2801
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Fig. 15 Macro—morphological evolution of corrosion on prestressed steel wires under coupling conditions of 3. 5% NaCl solution and applied stress
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Electrochemical experimental study on corrosion protection of PCCP prestressed steel wire

coating

YANG Sen, SUN Zhiheng, LI Meng, DONG Xiaonong

(State Key Laboratory of Water Cycle and Water Security, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Corrosion-induced fracture of prestressed steel wires is one of the primary failure mechanisms in PCCP,
with preventive measures and effectiveness evaluation being key focuses in durability research. To investigate the cor-
rosion damage patterns of prestressed steel wires under stress-chloride coupling environments and identify effective
anti-corrosion materials meeting durability requirements, this study examined the effects of applied stress on the cor-
rosion behavior of bare wires in NaCl solutions at concentrations of 1%, 3.5%, 10%, and 20%, as well as single-
component polyurea-coated wires in 3.5% NaCl solution, through open-circuit potential measurements, corrosion
current density analysis, and electrochemical impedance spectroscopy, using stress-free conditions as the control
group. For bare wires, chloride concentration predominantly governed corrosion progression, exhibiting the order:
3.5% NaCl > 1% NaCl > 10% NaCl > 20% NaCl. Stress only accelerated corrosion in low-concentration solutions.
Regarding coated wires, applied stress accelerated coating resistance degradation, yet their corrosion current density
remained five orders of magnitude lower than bare counterparts. After 25 days immersion under sustained load, the
impedance modulus maintained 2.07x107 - ¢m?, demonstrating that single-component polyurea coating significantly
enhances corrosion resistance of prestressed wires in stress-chloride coupling environments.

Keywords: PCCP; prestressed steel wire; polyurea coating; durability; electrochemistry
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Experimental study on dynamic properties of roller compacted asphalt concrete core wall

GAO Lei', ZHANG Yanyiz, LI Zefa', DENG Gangz, CHEN Han?, LI Zengjun]

(1. Xinjiang Water Conservancy and Hydropower Survey Design Institute Limited Liability Company , Urumqi 830000, China;
2. State Key Laboratory of Water Cycle and Water Security , China Institute of Water Resources and
Hydropower Research , Beijing 100038, China)

Abstract: In order to master the dynamic characteristic index of asphalt concrete core wall, the dynamic characteris-
tics of asphalt concrete core wall were taken as the research object. The dynamic triaxle test of asphalt concrete under
the condition of setting temperature, consolidation ratio and confining pressure was carried out. The maximum
dynamic modulus, damping ratio and modulus coefficient of asphalt concrete were sorted out by equivalent linear
model, and the variation law and influencing factors of each index were analyzed. The test results show that the maxi-
mum dynamic modulus increases with the increase of confining pressure and consolidation ratio, the damping ratio
decreases with the increase of confining pressure and consolidation ratio, the modulus coefficient K increases with the
increase of consolidation ratio, and the exponent n decreases with the increase of consolidation ratio. In addition, the

normalized empirical formulas of G,/G,, . and y,ly, were established, which can provide reference for the application

dmax

of similar projects.

Keywords: asphalt concrete; dynamic properties; dynamic triaxial test; dynamic modulus; damping ratio
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