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Analysis of Mechanical Properties of Four-sided Simple Supported

Two-way Laminated Slab with Shear Keys
LI Ming, WANG Haoran, ZHAO Weijian
(School of Civil Eng., Shenyang Jianzhu Univ., Shenyang 110168, China)
Abstract: In order to study the mechanical properties of the four-sided simply supported two-way laminated slab with shear keys, the test of the
laminated slab was carried out and the feasibility of the finite element simulation method was verified based on the experimental results. By simu-
lating the loading process of the laminated slab with different parameters, the distribution law of shear force of shear key and the influence factors
on mechanical properties of laminated slab were analyzed, and the simplified calculation equations of yield bending moment and yield displace-
ment were established. The results showed that a secondary concrete pouring phenomenon existed between the precast base plate and the shear
key, between the precast base plate and the cast-in-place concrete. However, it still had a good integrity. Under the vertical uniform load, the shear
key showed a brittle failure. Only when the number of shear keys in failure reached a certain extent could the laminated slab be failed. When the
joint surface was set to the frictional contact mode, the yield load of the laminated slab increased and the yield displacement decreased with the in-
crease of the number of rows of shear key, the number of columns and the cross-sectional area. When the three factors above increased to a cer-
tain extent, the influence was no longer obvious. For the two-way laminated slab with a certain number of shear keys, the strength grade of the
concrete of the cast-in-place layer and shear key, and the friction coefficient of joint surface had little influence on the bearing capacity of the lam-
inated slab. The simplified calculation equations established for the yield bending moment and yield displacement of the laminated slab with shear
keys can be referenced in engineering.
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Fig.1 Precast baseplate with concrete shear keys
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Fig.2 3D model of shear key
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Fig.3 Arrangement of steel bars and shear keys in the
specimen
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Fig. 4 Process of making laminated slab with shear keys
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Fig. 5 Location and number of displacement meter and strain gauge
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Fig. 6 Experimental loading system for two-way slab
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Fig. 7 Damage at the bottom of the precast concrete slab
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Fig. 8 Boundary condition, loading method and mesh gen-
eration of the model
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Fig. 9 Comparison between the simulation and the experi-
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Fig. 16 Load-displacement curves of the laminated slabs
with different concrete strength grade of shear key Sy
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Fig. 17 Load-displacement curves of the laminated
slabs with different line number of shear key z
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Tab.3 Regression data
W45 My /(kN-m) D,/mm Rm R4 al%
DJ 2.97 16.1 0.94 1.39 0.084
N-3 2.67 233 0.85 1.91 0.050
N-4 2.79 19.3 0.90 1.66 0.067
N-6 3.07 13.9 0.97 1.19 0.125
N-8 3.09 12.4 0.98 1.07 0.134
T-2 2.67 223 0.87 1.92 0.042
T-3 2.88 18.1 0.91 1.56 0.063
T-6 3.01 14.8 0.96 1.28 0.125
P40 2.68 23.1 0.82 1.99 0.013
P80 2.86 18.6 0.91 1.61 0.054
Py-120 3.02 14.1 0.96 1.22 0.120
Py—150 3.07 12.9 0.98 1.11 0.188
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Fig. 20 Regression curves of the correction coefficient of
yield capacity and yield deflection of laminated slab
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Tab.4 Comparison between the results from two methods
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