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QUASI-STATIC TEST ON LOW SHEAR-SPAN RATIO COMPOSITE
SHEAR WALL WITH DOUBLE STEEL PLATES AND INFILL CONCRETE
UNDER HIGH AXTAL COMPRESSION RATIO
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(1. Key Laboratory of Civil Engineering Safety and Durability of China Education Ministry, Tsinghua University, Beijing 100084, China;

2. China Academy of Building Research, Beijing 100013, China)

Abstract: The composite shear wall with double steel plates and infill concrete has advantages of reducing wall
thickness and increasing capacity and ductility. In order to study the seismic performance of a composite shear
wall with double steel plates and infill concrete under a high axial compression ratio, quasi-static tests on five
composite shear walls with double steel plates and infill concrete of the shear span ratio of 1 were conducted. The
seismic performance and failure modes were observed under low cyclic lateral loads, and the axial compression
ratio and distance to thickness ratio on the seismic performance were analyzed. The results indicate that the failure
mode of specimens is the flexural-shear failure. Local buckling occurs when the average displacement angle
reaches 1/83, and the form of initial buckling is significantly affected by the distance to thickness ratio of steel
plate. The specimen peak load, displacement ductility factor and stiffness are less influenced by axial compression
ratio and distance to thickness ratio. The average ultimate displacement angle of the specimens reaches 1/72, and
the average effective failure displacement angle is up to 1/52, showing good deformability. The stability of
hysteretic behavior of the specimens reduces with the distance to thickness ratio increased. Energy dissipation
capacity increases rapidly with the increase of deformation, showing a good seismic performance. The axial
compression ratio of a low shear-span ratio composite shear wall with double steel plates and infill concrete is
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Table 1 Parameters of specimens
. L Ui LS R . L gt
W5 Bim/mm B - ELRIGAE  RAET R /mm  BE)EE R
ST R /mm BUECE AN /mm A
CSW-5 800 1.0 120x100%3 1$22 3 $6@200 0.30 150 50 AT
CSW-6 800 1.0 120x100%3 1$22 3 $6@200 0.30 100 33 AT
CSW-7 800 1.0 120x100%3 1$22 3 $6@200 0.24 75 25 g
CSW-8 800 1.0 120x100%3 1$22 3 $6@200 0.30 75 25 g
CSW-9 800 1.0 120x100%3 1$22 3 $6@200 0.42 75 25 g
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Table 2 Material properties of reinforced bars and steel plates

A AR R /mm R IRGRJE £, /MPa AR IR)E £, /MPa 35 EE

6 364 488 1.34
22 444 615 1.39
305) 306 435 1.42
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Table 3 Load and displacement of yield, ultimate, failure state
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WIS MBI 2SRRI ASUTRR WA WM N AR BRI AR A
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Em 802.3 47 990.5 11.1 842.0 17.6 3.7
CSW-7
| 796.6 5.0 972.8 10.1 826.9 16.5 33
1E 17 892.7 6.3 1024.6 11.0 870.9 15.1 2.4
CSW-8 .
] 870.1 5.1 985.0 9.6 837.3 14.7 29
1E [ 767.2 3.8 984.2 12.6 836.6 15.6 4.1
CSW-9
| 762.9 44 959.2 12.6 815.3 152 3.5




Vi 2 65

x4 BRAKES. WK, BRSBTS F

Table 4 Displacement angle of yield, ultimate, failure state
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