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Effects of Shore Stiffness and Concrete Cracking on Slab Construction
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ABSTRACT In a companion paper, a simplified method for the evaluation of the slab construction load was developed. Unlike
existing methods, the proposed method includes the effects of shore stiffness and concrete cracking on the construction load. In
the present study, construction loads were measured in actual flat-plate slabs. For verification, the measured shore-forces were com-
pared with the predictions by the proposed method and existing methods. Further, the proposed method was applied to a wall-slab
structure, and the prediction results were compared with the measurements. The comparison results showed that the proposed
method well predicted the construction loads, furthermore it gave better predictions than the existing methods did.
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Table 1 Geometry and material conditions of flat plate slabs in S-building

Slab Shore
28day strength | Span length Thickness Number of |Elastic modulus| Section area Spacing Height
(MPa) (mm) (mm) shored slabs (MPa) (mm?®) (mm) (mm)
30 9,300~11,800 300 4 70,000 864 1,300 2,750
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Table 2 Proposed and existing methods for evaluation of
construction load

Parameters considered
Methods Concrete's|  Slab Shore
age crack | stiffness
Grundy's method Yes No No
Mosallam's method Yes No No
Proposed method (PM-I) Yes Yes No
Proposed method (PM-K) Yes No Yes
Proposed method (PM-IK) Yes Yes Yes
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Table 4 Comparison between measured data and estimating
methods for Fig. 8(a)

Day 2 6 8 13 14 19
Measured force (kN) | 8.6 | 16.0 | 109 | 142 | 6.3 | 8.8
Force (kN)| 9.8 |23.3|13.3 224|102 | 14.8

Ratio 1.15] 146 | 1.22 | 1.58 | 1.61 | 1.69
Force (kN)| 2.3 | 144 | 2.1 | 157 | 2.6 | 3.3
Ratio 0.27 1 0.90 | 0.19 | 1.10 | 0.40 | 0.37
Force (kN)| 10.8 | 18.0 | 10.8 | 149 | 7.0 | 8.9

Grundy

Mosallam

PM-I
Ratio 126 1 1.13 1 099 | 1.05 | 1.11 | 1.02
Force 1321258 | 164|234 | 11.8 | 15.0
PM-K )
Ratio 1.54 ] 1.61 | 1.50 | 1.65 | 1.87 | 1.71
Force 11.8 1192 | 11.6 | 157 | 75 | 94
PM-IK )

Ratio 1.38 1 1.20 | 1.06 | 1.11 | 1.19 | 1.07
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Table 6 Comparison between measured data and estimating
methods for Fig. 11(a)

Day 4l s]oln2]1a]19]2s
Measured force (kN) | 8.1 | 73 [124] 95 | 84 | 89 | 59
Force (kN)| 9.0 | 62 [ 154|124 63 [ 109] 94
Ratio | 1.11]085|125] 130074 | 122] 1.60
Force (&N)| 12 [ 08 | 97| 14 | 06 | 50| 03
Ratio | 0.14]0.11[0.79 | 0.14 | 0.07 | 0.56 | 0.05
Force (kN)| 90 | 7.7 [ 152 ] 106] 74 [ 103] 538
Ratio | 1.11]1.05|123] 1.12|0.88 ] 1.16 ] 0.99
Force (kN)| 7.9 | 70 [ 126] 87| 65 | 87 | 438
Ratio | 096097 1.02]091]0.77] 097081
Force kN)| 7.9 | 7.1 [ 125] 86 | 66 | 84 | 45
Ratio | 096098 | 1.01]0900.78 | 094 0.76
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Table 5 Geometry and material conditions for slabs of a wall-slab structure reported by Kang et al."

Slab

Shoring system

28-day strength| Span length Thickness Number of |Elastic modulus| Section area Spacing Height
(MPa) (mm) (mm) shored slabs (MPa) (mm”) (mm) (mm)
24.0 6,200 210 3 70,000 832.7 1,350 2,900
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l7=IFA|.9_| = Shore-slab Interaction,” ACI Structural Journal, Vol. 89,
No. 5, 1992, pp. 528~537.
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