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Experimental study on mechanical behavior of superimpose slab
shear walls without interface steel

CHU Mingjin' LIU Jiliang® HOU Jianqun’® LIU Muhe’ WANG Gang’ QIU Guangming’
(1. School of Civil Engineering and Transportation Beijing University of Civil Engineering
and Architecture Beijing 100044 China;

2. School of Civil Engineering Yantai University Yantai 264005 China;

3. Architectural Design & Research Institute Tsinghua University Beijing 100084 China)

Abstract: A new type superimposed slab shear wall which is without interface steel is presented. To study the
compression-bending capacity hysteretic behavior ductility and stiffness of the superimposed slab shear walls without
interface steel three innovative superimposed slab shear walls were quasi-statically tested under low cyclic lateral
loading to analyze the effects of joint surface between precast concrete slab and cast-in-place concrete and quantity of
edge vertical reinforcement. It is proved that the new type superimposed slab shear walls have adequate deformability
and the displacement ductility ratio is more than 6.5. When the interface of precast slab is keyway structure or rough
the connection between precast concrete and cast-inplace concrete is reliable and there is no damage at the joint
surface under the state of serviceability. If the edge vertical reinforcement is the same the interface structure of
precast concrete slab is not effective on the compression-bending capacity of the superimposed slab shear walls. The
result also shows that the connection property of the keyway structure is superior to the rough surface because the
height and width of vertical crack between precast concrete and cast-in-place concrete of the former is less than the
latter and the rate of stiffness degradation of the former is slower. As a result the development of vertical crack
between precast concrete and cast-in-place concrete is limited and the failure region of joint surface is decreased when
increasing the quantity of edge vertical reinforcement. The result of the new type superimposed slab shear wall which
is calculated by the formulas of compression-bending capacity for shear wall in the current codes is compliant with test
result.

Keywords: superimpose slab shear wall, key-way construction; roughness surface; concrete interface; quasi-static

test; mechanical behavior
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Fig.1 Sketch of superimpose slab shear walls
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Fig.2 Dimensions and reinforcement of specimens
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Table 1 Parameters of specimens
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Fig.3 Dimensions and reinforcement of
precast concrete slabs
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Fig.5 Making process of superimpose slab shear walls
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Table 2 Material mechanical properties
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f, IMPa £, IMPa 51%
[OFS 321 436 32.50
14 457 585 33.33
@22 469 600 26.97
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Fig.7 Layout of measurement points of specimens
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Fig.8 Measurement device for relative deformation
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Fig. 10  Failure modes of root at side of specimens
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Fig. 11 Horizontal relative deformation of new-old concrete

interface with different displacement angles
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Fig. 15 Rigidity deterioration curves of specimens 1
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