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Mechanical Properties and Design Method of One-way Laminated
Slab with Shear Keys

LI Ming, WANG Hao-ran, ZHAO Wei-jian
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, Liaoning, China)

Abstract: In view of the shortcomings of large amount of reinforcement and high cost for existing
laminated slabs of reinforced truss, a new type of laminated slab with concrete shear keys was
proposed. The effects of shear keys, number of shear keys along the transverse direction and
structural forms of shear keys on the mechanical properties of laminated slabs were analyzed
through static loading tests on one cast-in-place slab and six laminated slabs. In addition, the
finite element software ABAQUS was used to simulate the stress process of some specimens in
the test, which verified the feasibility of the finite element simulation method. Finally, the
simplified calculation equations for the bending capacity and the yield displacement of the
laminated slab with shear keys were established. The results show that the mechanical properties
of the laminated slab with a certain number of shear keys are similar to those of the cast-in-place
slab compared with the laminated slab without shear keys. The more the shear keys in number

are put, the closer the ultimate bearing capacity of the laminated slab is to that of the cast-in-
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place slab, and it has almost the same failure characteristics as the cast-in-place slab. The shear
keys of different structural forms can ensure effective connection between the prefabricated base
plate and the cast-in-place layer. When the tie contact is used between the prefabricated base plate
and the cast-in-place layer, the finite element simulation results are closer to the test results.
When the friction contact is used between the prefabricated base plate and the cast-in-place layer
in the finite element simulation process considering the reliability of structural design, the change
of the number of shear keys along the transverse direction and the longitudinal direction and the
section area of shear keys enables the change of both the yielding load and the yielding
displacement of the laminated slab. However, when the three increase to a certain extent, the
change trend is no longer obvious. When the strength grade of cast-in-place layer concrete, the
strength grade of shear key concrete and the friction coefficient of surface are changed, the
yielding load of the laminated slab and the displacement are basically unchanged.

Key words: laminated slab; shear key; static load test; mechanical property; bending capacity;

yield displacement; simplified calculation equation
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Tab.3 Laminated Slabs by Changing Different Parameters
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DHB-0 5 7 125 275 80 mm 80 mm C25 C30 0.8 19.7 10.5
DHB-1 6 7 80 275 80 mm < 80 mm C25 C30 0.8 20.1 10.2
DHB-2 4 7 200 275 80 mm 80 mm C25 C30 0.8 19.2 11.3
DHB-3 2 7 800 275 80 mm >80 mm C25 C30 0.8 17.6 14.3
DHB-4 5 9 125 180 80 mm >80 mm C25 C30 0.8 20.3 7.8
DHB-5 5 8 125 220 80 mm >80 mm C25 C30 0.8 19.2 8.9
DHB-6 5 6 125 350 80 mm >80 mm C25 C30 0.8 18.8 12.8
DHB-7 5 5 125 460 80 mm X 80 mm C25 C30 0.8 17.3 20.2
DHB-8 5 7 125 230 140 mm X 140 mm C25 C30 0.8 20. 2 8.6
DHB-9 5 7 125 250 120 mm X 120 mm C25 C30 0.8 19.9 9.4
DHB-10 5 7 125 350 100 mmX 100 mm C25 C30 0.8 18.9 12.3
DHB-11 5 7 125 320 60 mmX 60 mm C25 C30 0.8 17.5 15.5
DHB-12 5 7 125 275 80 mm X 80 mm €20 C30 0.8 19.7 10. 6
DHB-13 5 7 125 275 80 mm X 80 mm C30 C30 0.8 19.8 10. 6
DHB-14 5 7 125 275 80 mm 80 mm C25 C25 0.8 19.8 10.5
DHB-15 5 7 125 275 80 mm 80 mm C25 C35 0.8 19.9 10. 6
DHB-16 5 7 125 275 80 mm 80 mm C25 C30 0.6 19.6 10.4
DHB-17 5 7 125 275 80 mm 80 mm C25 C30 0.4 19.7 10.5
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Fig. 12 Comparison of P-A Curves of Laminated Slabs with

Different Shear Key Number Along Transverse Direction
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Fig. 13 Comparison of P-A Curves of Laminated
Slabs with Different Shear Key Section Areas
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Fig. 14 Comparison of P-A Curves of Laminated Slabs with
Different Cast-in-place Concrete Strength Grades
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Fig. 15 Comparison of P-A Curves of Laminated Slabs with
Different Shear Key Concrete Strength Grades
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Fig. 16 Comparison of P-A Curves of Laminated Slabs with

Different Friction Coefficients of Surface
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Tab.4 Data for Regression

i s | M, /(KN m)| f,/mm R, R¢ r

DHB-0 5.91 10. 4 0. 959 1.516 0.082
DHB-1 5.99 10.1 0.974 1.472 0.122
DHB-2 5.69 11.2 0.926 1. 626 0.061
DHB-3 5.27 14.2 0. 877 2.070 0.041
DHB-4 6.09 7.7 0. 989 1. 220 0.136
DHB-5 6.03 8.8 0.979 1. 320 0.109
DHB-6 5.63 12.7 0.916 1. 842 0.068
DHB-7 5.18 20.1 0.892 1.927 0. 054
DHB-8 6.06 8.5 0.984 1. 243 0. 184
DHB-9 5.96 9.3 0. 969 1. 360 0.118
DHB-10 5.66 12.2 0.912 1.768 0.052
DHB-11 5.24 15.3 0.852 2.234 0.013
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Fig. 17 Regression Coefficient Fitting Curves of Flexural Capacity and Yield Deflection
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Tab.5 Comparison of Simulation Results and Calculation Results of Laminated Slabs
HU Y (8] i/ mm Ny M, BEUE/ | Mo dFSE/ | Mo AR | f BERUE/ | f TESEE | S AR
A5 — - BL B i R~ r . .
YR | TSR (kN + m) (kN + m) R/ % mm mm w2/ %

1 125 275 100 mm>X 100 mm 0.119 5. 84 5.98 2.4 9.69 9.27 4.3
2 350 275 100 mm>X 100 mm 0.071 5.92 5. 71 3.5 11. 89 11.43 3.8
3 340 1015 120 mm X120 mm 0. 045 5. 80 5. 49 5.3 14. 21 13.13 7.6
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