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ABSTRACT Long-term floor deflection caused by excessive construction load became a critical issue for the design of concrete
slabs, as a flat plate is becoming popular for tall buildings. To estimate the concrete cracking and deflection of an early age slab,
the construction load should be accurately evaluated. The magnitude of construction load acting on a slab is affected by various
design parameters. Most of existing methods for estimating construction load addressed only the effects of the construction period
per story, material properties of early age concrete, and the number of shored floors. In the present study, in addition to these param-
eter, the effects of shore stiffness and concrete cracking on construction load were numerically studied. Based on the result, a sim-
plified method for estimating construction load was developed. In the proposed method, the calculation of construction load is
divided to two steps: 1)Onset of concrete placement at a top slab. 2)Removal of shoring. At each step, the construction load incre-
ment is distributed to the floor slabs according to the ratio of slab stiffness to shore stiffness. The proposed method was compared
with existing methods. In a companion paper, the proposed method will be verified by the comparison with the measurements of

actual construction loads.
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Fig. 1 Beam model supported by spring
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Fig. 2 Shoring system for flat plate under construction
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Fig. 3 Idealized 1-DOF model
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Fig. 4 Effective length factor y for slabs with different boundary
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Fig. 6 Slab-support model for construction load distributed at
onset of concrete placement at a top slab
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Fig. 8 Example model for application of proposed method
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Slab Shore
28-day strength [Net span length Thickness Number of | Elastic modulus Section area Spacing Height
(MPa) (mm) (mm) shored slabs (MPa) (mm?®) (mm) (mm)
36 8,000 300 3 200,000 576 1,000 3,000
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Table 2 Proposed and existing methods for evaluation of
construction load

. Parameters considered
Model to determine
. Concrete's Slab Shore
construction loads i
age crack stiffness
Grundy's model Yes No No
Mosallam's model Yes No No
Proposed model (PM-I) Yes Yes No
Proposed model (PM-K) Yes No Yes
Proposed model (PM-IK) Yes Yes Yes
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Table 3 Comparison between Grundy's method and proposed
methods for Fig. 10(a)

Day 3 6 9 12 15 18
Grundy’s force (kN) 0.23 | 0.70 | 0.98 | 1.48 | 1.78 | 2.30
M Force (kN) | 0.18 | 0.76 | 0.98 | 1.61 | 1.84 | 2.12

Ratio 0.79 | 1.10 | 1.00 | 1.09 | 1.03 | 0.92

Force (kN) | 0.15 | 0.82 | 1.03 | 1.50 | 1.82 | 2.19
PM-K

Ratio 0.66 | 1.18 | 1.06 | 1.01 | 1.02 | 0.95

Force (kN) | 0.14 | 0.87 | 1.06 | 1.61 | 1.80 | 2.02
PM-IK

Ratio 0.60 | 1.25 | 1.09 | 1.09 | 1.01 | 0.88

Table 4 Comparison between Grundy's method and proposed
methods for Fig. 10(b)

Day 3 6 9 12 15 18

Grundy's force (kN) 0.23 | 0.70 | 0.98 | 1.48 | 1.78 | 2.30

PMI Force (kN) | 0.17 | 1.05 | 1.14 | 1.47 | 1.69 | 1.98
Ratio 0.76 | 1.51 | 1.17 | 0.99 | 0.95 | 0.86
Force (kN) | 0.17 | 0.80 | 1.02 | 1.49 | 1.81 | 2.21
PM-K
Ratio 0.74 | 1.15 | 1.05 | 1.01 | 1.02 | 0.96
Force (kN) | 0.17 | 1.13 | 1.21 | 1.52 | 1.64 | 1.88
PM-IK
Ratio 075 | 1.62 | 1.24 | 1.02 | 0.92 | 0.82
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