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Analysis on Stress Performance of Composite Slab and Study on
Action of Reinforcement Truss

SONG Jiansong', YE Yun’, HUANG Shan', YE Yunlei', CAO Renijie'
(1. Zhongtian Construction Group Co., Ltd., Hangzhou, Zhejiang 310000, China; 2. The Architectural
Design & Research Institute of Zhejiang University Co., Lid., Hangzhow, Zhejiang 310000, China)

Abstract; The stress mechanism of composite slab at different stages is analyzed, and the calculation
formulas of vertical compressive stress and horizontal shear stress of unidirectional composite slab
composite surface under vertical load are derived. It is found that the shear stress of the composite surface
increases linearly with the increase of the plate span. The vertical stress of the composite surface is
related to the shear slope, and the smaller the plate load is, the smaller the compressive stress of the
composite surface is, or even decreases to the tensile stress, but the tensile stress value is much smaller
than the bonding force of the new and old concrete composite surface. The numerical simulation of the
composite slab with or without steel bar truss is carried out. It is found that the steel bar truss improves
the stiffness of the floor to varying degrees in the construction stage. However, at present, the slab span
is limited in the construction stage, and the prefabricated floor has enough bearing capacity, so the steel
bar truss can be completely cancelled. The stiffness of the composite slab and the relative slip of the
composite surface are obviously improved by the steel bar truss in the use stage. However, due to the
inherent bonding force and friction force of the new and old concrete, the composite slab without steel bar
truss can also meet the needs of bearing capacity, and the steel bar truss can also be cancelled. Finally,
it is suggested that on the basis of ensuring the bonding quality of the new and old concrete composite
surface, the steel bar truss can be cancelled to reduce the amount of steel used and facilitate the on-site
construction.
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Fig.1 Composite plate and A80 steel bar truss
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Fig. 5 Analysis of shear stress solving in

rectangular section
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Table 2 Comparison results of the deflection between the

plate with truss and the contrast model
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05 AT 0. 009 0.010 111
’ B A 0. 008 0. 009 113
A 0.129 0. 147 114

1.0
B 5 0.117 0.133 114
s A 0. 68 0. 806 119
’ B & 0. 62 0.733 118
A 5.816 12. 863 221

2.0
B 5. 644 12. 480 221
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Table 3 Comparison results of the deflection between the

plate with truss and the regular model

Al SZ AR i B/ mm (A=

¥R/ m o EERiE ) TeHi4e %
05 A 0. 009 0.010 111
’ B & 0. 008 0. 009 113
A 0.129 0. 146 114

1.0
B 0.117 0.133 114
A 0. 68 0. 807 119

1.5
B & 0. 62 0.734 118
A 5.816 15.205 261

2.0
B 5. 644 14. 894 264
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Table 4 Comparison results of the deflection between the

plate with truss(simply supported ) and the contrast model

17 M m BeE/mm LAl

BZ/m EERiE ) TeHi4e %
A 0. 447 0. 668 149

2.0
B & 0. 409 0.618 151
A 1. 008 1.426 141

2.5
B 0.932 1.333 143
A 4. 245 5.025 118

3.0
B & 4.073 4.847 119
35 A 15.078 16. 100 107
’ B 14. 655 15.753 107
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Table 5 Comparison results of the deflection between the

plate with truss (simply supported)and the regular model

i) S o B/ mm AE/

J/m A i T %
A 0. 447 0. 668 149

2.0
B & 0. 409 0.618 151
A 1. 008 1.429 142

2.5
B 0.932 1.335 143
A 4.245 6.353 150

3.0
B & 4.073 6. 153 151
as A 15.078 19. 583 130
’ B A 14. 655 19.214 131
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Table 8 Comparison results of the relative slip between
the plate with truss(simply supported ) and the

contrast model
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Table 6 Comparison results of the deflection between 0 A ~0.025 ~0.071 284
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Table 7 Comparison results of the deflection between 2.5
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the plate with truss(fixed at both ends)and the

contrast model

TR it ] 2 i B/ mm L AE/
W5/ m AT JoHie %
50 A -0.011 -0.017 155
B & -0.010 -0.016 160
) s A -0.016 -0. 029 181
B & -0.014 -0. 026 186
30 A -0. 021 -0.043 205
B & -0.018 -0.039 217
35 AR -0.026 -0. 064 246
B £ -0.022 -0.058 264

FH 2% 10, 11 AT B9 HT 285 &4 T Hoi
X RSS2 5 K, L Bl 2 A 5 8 K, 4 A AT AR 1 Bt
WRAERHRM, R N BIERNSSE



2025 No. 16

RAEINGE . BB W I PERE BT BT VR B 52 7

F11 EHREBESW(FINEL) SEMRBENBBEE
WL R
Table 11 Comparison results of the relative slip between
the plate with truss( fixed at both ends) and the

regular model
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