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Tab.1 Design parameters of specimens

NIk =1 B JBGYES J£ I /16/MPa FERE T IREL n/IX
D-1 0.56 PR 0.5 0
D-2 0.56 PR 0.5 100
D-3 0.56 PR 0.5 200
D-4 0.56 PR 0.5 300
S-1 0.43 =R 0.5 0
S-2 0.43 =R 0.5 100
S-3 0.43 =R 0.5 200
S-4 0.43 =R 0.5 300

VE:D NG S KR, RN 1 610 mm %906 mm x 120 mm:;S 94 & 3EE ik, )R ~F 92 100 mm*x 906
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Fig.1 Specimen size and construction
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Tab.2 Brick and mortar compressive strength test results

SR MR B /IR

WU 5B fi/MPa

WP IEE f/MPa

0 16.2 10.2
100 15.8 11.1
200 14.6 10.4
300 13.4 8.16
*3 WENFMEEER
Tab.3 Mechanical properties of reinforcing steel
] JE IR SE £ /MPa PR 528 E £ /MPa PR E/(N/mm?)
A6 270 428 210 000
A8 310 430 210 000



Al8 345
Sk 22 240

465 200 000
420 200 000
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Fig.2 Accelerated corrosion process diagram
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Fig.3 Diagram of test loading device
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Fig.5 Specimen damage pattern
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Fig.6 Hysteric curves of specimens
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Fig.7 Skeleton curves of specimens
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Tab.4 Characteristic point load and displacement test values

\ AR I5) UEE AL K BBA A3
gg FEGTHE PR LI RLTE VAT 7 WA AR
PJ/kN 4J/mm Pu/kN Aw/mm Pi/kN A¢mm
D-1 102.4 2.05 150.5 6.06 127.9 8.63
D-2 102.8 2.41 147.9 5.68 125.8 8.59
D-3 94.5 1.9 131.4 4.4 111.7 8.41
D-4 77.0 1.89 119.7 3.99 101.8 7.07
S-1 151.1 2.14 207.7 6.16 176.5 12.10
S-2 141.5 2.05 205.3 6.09 174.5 11.72
S-3 131.4 1.93 193.1 5.8 164.1 11.52
S-4 120.4 1.81 175.1 5.38 148.8 10.80
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Fig.8 Stiffness degradation curve of specimen
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Fig.9 Schematic diagram of hysteresis loop
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Tab.S Energy consumption index of specimen
gg TPRBEERIN he  WEMEAFHEN he  WERREERI he S FERR/(KN-mm)
D-1 0.072 0.120 0.182 14 491.0
D-2 0.074 0.115 0.175 10 777.0
D-3 0.071 0.111 0.171 94904
D-4 0.054 0.108 0.138 7 150.5
S-1 0.077 0.147 0.229 25231.9
S-2 0.068 0.140 0.221 23 639.8
S-3 0.076 0.145 0.207 18 989.4
S-4 0.076 0.114 0.181 16 474.1
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Fig.10 Damage curves of specimens
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Tab.6 Relevant data from similar experiments

WS nAR fu/MPa o/MPa PJkN AJ/mm Pu/kN An/mm PykN Agmm

WC-5 200 10.4 0.4 87.1
WC-6 200 10.4 0.3 86.1

1.94 1141 4.19 97.0  8.30
2.26 98.3 5.68 83.6 10.3
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Seismic Performance and Damage Restoring Force Model of Brick Walls

Corroded by Chloride Salt

LI Nan!,NIU Lihua'2,ZHENG Shansuo?, GUAN Junfeng',LI Lielie!, GAO Shaohua'

(1.North China University of Water Resources and Electric Power,Zhengzhou,450045,China; 2.Xi’an University
of Architecture and Technology,Xi’an,710055,China)

Abstract:[Objective] In order to accurately reveal the degradation mechanism of seismic performance of brick
masonry walls in coastal atmospheric corrosion environment,a universal restoring force model is established.[Methods]
The indoor accelerated corrosion test of 8 brick masonry wall specimens was carried out, and then the low-cycle
reciprocating load test was carried out, considering the parameters such as the number of corrosion cycles and the

number of structural columns.Based on the modified [-K model,a cyclic degradation index was introduced,considering



the degradation of basic strength,post-peak strength,unloading stiffness,and re-loading stiffness,as well as the pinching
effect.A resilience model for corroded brick masonry walls was proposed.The model's calculated hysteresis curves were
compared and analyzed against the experimental results.[Results] Under the action of reciprocating loads, the specimens
all undergo elastic, elastoplastic and failure stages and eventually undergo shear failure. The corrosion cycle will
accelerate the development of cracks, resulting in a significant decrease in the horizontal bearing capacity, deformation
capacity and energy dissipation capacity of the structure. Compared with the combined single wall piece, the combined
double wall piece has stronger constraint effect of the structural columns, more complete distribution of cracks, fuller
hysteresis curve, and superior overall mechanical performance and energy consumption performance.[Conclusion] The
established resilience model for corroded brick masonry walls showed a high degree of conformity with the
experimentally obtained hysteresis curves.It can accurately describe the force characteristics and hysteresis performance
of corroded masonry walls,making it suitable for the elastoplastic analysis of masonry structures in coastal atmospheric
environments.
Keywords:brick masonry wall; chloride-induced corrosion; seismic performance; damage model; restoring force model
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