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Simplified Elastic Calculation Method of Precast Rectangular Rib Floor
Concrete Two-way Composite Slab with One Edge Clamped and
Three Edges Simply Supported

HUANG Hai-lin, LI Jin-hua, ZENG Chui-jun, ZHU Ming-qgiao

(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, Hunan, China)

Abstract; Based on the mechanical property of precast rectangular rib floor concrete two-way
composite slab (two-way composite slab), the existing problems in the practical engineering
design were analyzed. According to the influence of the structural orthotropic characteristic of the
two-way composite slab, the solutions of the deflection and bending moment of two-way
composite slab with one edge clamped and three edges simply supported under uniformly
distributed loads were solved by load superposition method and orthotropic plate theory. Through
the form transformation of solutions and the introduction of equivalent span ratio, the two-way
composite slab was calculated as equivalent isotropic two-way slab, and simplified elastic
calculation method was presented. The elasticity coefficients of two-way slab composite were
obtained by programming computation when the strong and weak directional stiffness ratios were
0.5 and 2. 0 and the equivalent span ratio was 0. 5-1. 0. The linear interpolation method was
introduced to find the elastic coefficients of isotropic two-way slab according to the equivalent

span ratio, and the results were compared with the programming calculation results. The results
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shows that the results obtained by simplified elastic calculation method are in good agreement

with the programming calculation results.

The simplified elastic calculation method can

completely meet the engineering design requirements, and is accurate and feasible.

Key words: two-way composite slab; uniformly distributed load; orthotropic characteristic; elas-

tic calculation method
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Fig.3 Rectangular Coordinate System of Two-way
Composite Slab with One Edge Clamped and
Three Edges Simply Supported
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Fig. 4 Two-way Composite Slab with Four Simply Supported
Edges Under Symmetrical Edge Bending Moments
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Fig.5 Two-way Composite Slab with Four Simply Supported
Edges Under Antisymmetric Edge Bending Moments
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Fig. 6 Calculating Diagram of Two-way Composite
Slab with One Edge Clamped and Three
Edges Simply Supported
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Tab.1 Elasticity Coefficients of Two-way Composite Slab with One Edge Clamped and Three Edges Simply Supported (1=0.5)

L/, L/l Ae ag m, m, m, 8 om),
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0.588 63 0.70 0.005 95 0.055 3 0.030 8 —0.109 6

0.546 58 0.65 0.006 70 0.062 7 0.029 1 —0.113 3

0.504 54 0. 60 0.007 52 0.070 7 0.026 8 —0.116 6

0.462 49 0.55 0.008 38 0.079 2 0.023 9 —0.119 3

0.420 45 0. 50 0. 009 27 0.088 0 0.020 5 —0.1215
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B I B8R D i) ) 2R S R RO L T 85 D 1) ) 7S

e R BOE N
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Bk 3,
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R2 —HEAXZHHINEMEAIREERE(1=2.0)
Tab. 2 Elasticity Coefficients of Two-way Composite Slab with One Edge Clamped and Three Edges Simply Supported (1=2.0)

1,/1, 1./1, Ac Ac as e m, s Wy
0.594 60 0. 50 0.004 88 0.006 0 0.058 8 —0.121 2
0.454 06 0.55 0.004 71 0.008 1 0.056 3 —0.118 7
0.713 52 0. 60 0.004 53 0.010 4 0.053 9 —0.115 8
0.772 98 0.65 0.004 32 0.012 6 0.051 3 —0.112 4
0.832 44 0.70 0.004 10 0.014 8 0.048 5 —0.108 7
0.891 91 0.75 0.003 88 0.016 8 0.045 7 —0.104 8
0.951 37 0. 80 0.003 65 0.018 7 0.042 8 —0.100 7
1.010 83 0. 85 0.003 43 0.020 4 0.040 0 —0.096 5
1.070 29 0. 90 0.003 21 0.021 9 0.037 2 —0.092 2
1.129 75 0.95 0.002 99 0.023 2 0.034 5 —0.088 0
1. 189 21 1.189 21 1. 00 1. 00 0.002 79 0.024 3 0.031 8 —0.083 9

1.129 75 0.95 0.003 16 0.028 0 0.032 4 —0.088 2
1.070 29 0.90 0.003 60 0.032 2 0.032 8 —0.092 6
1.010 83 0. 85 0.004 09 0.037 0 0.032 9 —0.097 0
0.951 37 0. 80 0.004 64 0.042 4 0.032 6 —0.101 4
0.891 91 0.75 0.005 26 0.048 5 0.0319 —0.105 6
0.832 44 0.70 0. 005 95 0.055 3 0.030 8 —0.109 6
0.772 98 0.65 0.006 70 0.062 7 0.029 1 —0.113 3
0.713 52 0. 60 0.007 52 0.070 7 0.026 8 —0.116 6
0.654 06 0.55 0.008 38 0.079 2 0.023 9 —0.119 3
0.594 60 0.50 0.009 27 0.088 0 0.020 5 —0.121 5
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®3 —HEXZHEXZEMEREREERE
Tab.3 Elasticity Coefficients of Isotropic Two-way
Slab with One Edge Clamped and Three Edges
Simply Supported

ly/ls L/l as m. m, ml, B my
0. 50 0.004 88 | 0.006 0 | 0.058 8 | —0.121 2
0.55 0.004 71 | 0.008 1 | 0.056 3 | —0.118 7
0. 60 0.004 53 |1 0.0104 | 0.0539 | —0.115 8
0.65 0.004 32| 0.0126 | 0.051 3 | —0.11214
0.70 0.004 10 | 0.014 8 | 0.048 5 | —0.108 7
0.75 0.003 88 | 0.016 8 | 0.045 7 | —0.104 8
0. 80 0.003 65 | 0.018 7 | 0.042 8 | —0.100 7
0. 85 0.003 43 | 0.0204 | 0.0400 | —0.096 5
0. 90 0.003 21 | 0.0219 | 0.0372 | —0.092 2
0.95 0.002 99 | 0.023 2 | 0.0345 | —0.0880
1.00 1.00 | 0.00279 | 0.024 3 | 0.0318 | —0.0839

0.95 0.003 16 | 0.0280 | 0.0324 | —0.088 2

0.90 0.

003 60 | 0.0322 | 0.0328 | —0.092 6

oo
al

.004 09 | 0.0370 | 0.0329 | —0.097 0

0. 80 0.004 64 | 0.042 4 | 0.0326 | —0.101 4

0.75 0.005 26 | 0.048 5| 0.0319 | —0.105 6
0.70 0.005 95 | 0.0553 | 0.030 8 | —0.109 6
0.65 0.006 70 | 0.062 7 | 0.0291 | —0.113 3
0. 60 0.007 52 | 0.070 7 | 0.026 8 | —0.116 6
0.55 0.008 38 | 0.079 2 | 0.0239 | —0.119 3
0.50 0.009 27 | 0.088 0 | 0.0205 | —0.1215
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