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Analysis of Effects of Reshoring Works on Short and Long Term Deflections
of Flat Plates

Jae-Yo Kim", Soo-Beom Park’

Abstract: RC flat plates may be governed by a serviceability as well as a strength condition, and a construction sequence and its impact on the distributions
of gravity loads among slabs tied by shores are decisive factors influencing short and long term behaviors of flat plate. Over-loading and tensile cracking
in early-aged slabs significantly increase the deflection of a flat plate system under construction, and a reshoring work may be helpful in reducing slab
deflections by controlling the vertical distributions of loads in a multi-shored flat plate system. In this study, a effect of reshoring works on short and
long term deflections of flat plate systems are analyzed. The slab construction loads with various reshoring schemes and slab design and construction
conditions are defined by a simplified method, and the practical calculation of slab deflections with considering construction sequences and concrete
cracking and long term effects is applied. From parametric studies, the reshoring works are verified to reduce slab deflections, and the optimized
conditions for the reshoring works and slab design and constructions are discussed.
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Fig. 1 Construction Sequences for Non-Reshore and Reshore Systems
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Fig. 2 Comparison of Construction Loads for Non-Reshore and
Reshore Models
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Table 1 Assumptions for Properties of Concrete and Re-bar

Concrete Re-bar

Comp.  Elastic Yield
Strength Modulus  Strength

Reinforcement Ratio (%)

(MPa)  (MPa) (MPa)  Column Strip  Middle Strip
Top 0.69 Top 0.22
300 285768 400 g iom 029 Bottom 0.20
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Table 2 Summary of Short and Long-Term Deflections for Reshoring Models

Model Reshoring Floor Reshoring Date Mac);nlzzgsfigﬁn(iﬁl)ng De];122§;)1;1e(r$m)
Original Non-Reshoring 18.22 (100%) 19.40 (100%)
Model 1 1* downward floor from top slab 1* day after removing lowest shores 12.81 (70.3%) 19.45 (100.2%)
Model 2 1* downward floor from top slab 2" day after removing lowest shores 11.87 (65.1%) 18.06 (93.1%)
Model 3 1* downward floor from top slab 3" day after removing lowest shores 11.47 (62.9%) 17.33 (89.3%)
Model 4 2" downward floor from top slab 1* day after removing lowest shores 13.21 (72.5%) 19.01 (97.9%)
Model 5 2" downward floor from top slab 2" day after removing lowest shores 12.68 (69.5%) 18.14 (93.5%)
Model 6 2" downward floor from top slab 3™ day after removing lowest shores 12.45 (68.3%) 17.64 (90.9%)
Model 7 3" downward floor from top slab 1* day after removing lowest shores 15.78 (86.6%) 19.13 (98.6%)
Model 8 3" downward floor from top sla 2" day after removing lowest shores 15.53 (85.2%) 18.71 (96.4%)
Model 9 3" downward floor from top sla 3" day after removing lowest shores 15.55 (85.3%) 18.50 (95.6%)
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Slab Design and Construction Results for Reshores

Reshoring Location and Date Effect of Reshoring Work

Conditions for Minimizing Deflection
Concrete  Construction No. of Maximupl Long-Term Iieosf:t?or;g Reshoring D.ate Decrease of Ratio f)f
Strength Cycle Shored Construction ~ Deflection (downward from (after removing Deflection Deflection
(MPa) (day) Floors Load (DL) (mm) top slab) lowest shores) (mm) (%)
3 1.73 21.14 1st floor 3rd day 23.49 90.0
3 4 1.53 19.43 Ist floor 3rd day 21.65 89.7
5 1.42 19.49 1st floor 3rd day 22.68 85.9
3 1.73 19.57 1st floor 3rd day 24.10 81.2
4 4 1.53 18.40 Ist floor 3rd day 21.25 86.6
” 5 1.41 18.74 1st floor 3rd day 20.66 90.7
3 1.73 19.70 1st floor 3rd day 22.54 87.4
5 4 1.52 18.59 1st floor 3rd day 21.18 87.8
5 1.41 18.45 1st floor 3rd day 20.78 88.8
3 1.73 19.91 1st floor 3rd day 22.33 89.2
6 4 1.52 18.84 Ist floor 3rd day 21.46 87.8
5 1.4 18.95 1st floor 3rd day 21.03 90.1
3 1.73 19.17 1st floor 3rd day 20.65 92.8
3 4 1.53 17.35 1st floor 3rd day 19.30 89.9
5 1.42 17.54 1st floor 3rd day 20.51 85.5
3 1.73 17.65 1st floor 3rd day 21.33 82.7
4 4 1.53 16.36 1st floor 3rd day 19.16 85.4
20 5 1.41 17.45 1st floor 3rd day 18.66 93.5
3 1.73 17.68 1st floor 3rd day 20.18 87.6
5 4 1.52 16.80 1st floor 3rd day 19.19 87.5
5 1.68 16.90 2nd floor 3rd day 18.78 90.0
3 1.73 17.82 1st floor 3rd day 20.11 88.6
6 4 1.52 17.33 1st floor 3rd day 19.40 89.3
5 1.68 17.07 2nd floor 3rd day 19.02 89.7
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Table 3 Summary of Long-Term Deflections (Continue)

Slab Design and Construction Results for Reshores

Reshoring Location and Date Effect of Reshoring Work

Conditions for Minimizing Deflection
Concrete  Construction No. of Maximum Long-Term ieosil:t?olg Reshoring Date Decrease of Ratio of
Strength Cycle Shored Construction  Deflection (downward from (after removing Deflection Deflection
(MPa) (day) Floors Load (DL) (mm) top slab) lowest shores) (mm) (%)
3 1.73 17.72 1st floor 3rd day 19.12 92.7
3 4 1.53 16.20 1st floor 3rd day 17.90 90.5
5 1.67 16.36 2nd floor 3rd day 19.02 86.0
3 1.73 16.26 1st floor 3rd day 19.83 82.0
4 4 1.53 15.66 1st floor 3rd day 17.79 88.0
5 1.67 16.17 2nd floor 3rd day 17.39 93.0
3 3 1.73 16.24 1st floor 3rd day 18.71 86.8
5 4 1.52 16.10 1st floor 3rd day 17.86 90.1
5 1.9 15.91 3rd floor 3rd day 17.49 91.0
3 1.73 16.33 1st floor 3rd day 18.66 87.5
6 4 1.82 16.13 2nd floor 3rd day 18.07 89.3
5 1.9 16.08 3rd floor 3rd day 17.69 90.9
3 1.73 15.98 1st floor 3rd day 17.41 91.8
3 4 1.53 15.36 1st floor 3rd day 16.38 93.8
5 1.67 15.30 2nd floor 3rd day 17.40 87.9
3 1.73 14.72 1st floor 3rd day 18.10 81.3
4 4 1.53 14.86 1st floor 3rd day 16.29 91.2
20 5 1.9 15.12 3rd floor 3rd day 15.87 95.3
3 1.73 15.04 1st floor 3rd day 17.14 87.7
5 4 1.52 15.26 1st floor 3rd day 16.31 93.6
5 1.9 14.78 3rd floor 3rd day 15.91 92.9
3 1.73 15.35 1st floor 3rd day 17.08 89.9
6 4 1.82 15.17 2nd floor 3rd day 16.46 92.2
5 1.9 15.15 3rd floor 3rd day 16.09 94.2
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