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Parametric Study on Long—-Term Deflections of Flat Plates Considering Effects of
Construction Loads and Cracking
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Abstract

The structural designs of RC flat plates that have no flexural stiffness by boundary beams may be governed not by

strength conditions but by serviceabilities. Specially,

since over—loading and tensile cracking in early—aged slabs

significantly increase the immediate and long—term deflections of a flat plate system, a construction sequence and its
impact on the slab deflections may be decisive factors in designs of flat plate systems. In this study, the procedure of
calculating slab deflections with considering construction sequences, concrete cracking, and long—term effects is proposed.
Using the proposed method, the parametric study for deflections of flat plates is performed. With various conditions for
slab construction cycle, the number of shored floors, tensile or compressive reinforcement ratio, compressive strength of
concrete, construction live load, and slab thickness, the immediate deflection during construction and long—term deflections
after completion are analyzed. The calculated results are compared with the serviceability limits offered by the structural

design code.
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Fig. 1 Slab Construction Load with Concrete Age
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Fig. 9 Deflection Changes according to Slab Thickness

Table 5 Summary of Parametric Study

deflection maximum deflection during residual deflection immediate deflection | sum of long—term deflections due to
(mm)| construction( d;) / concrete age N (8. due to live load |all sustained loads and the immediate
parametric condition corresponding to maximum deflection res (d11) deflection due to live load ()
control model 15.97 (100%) / 1794 10.18 (100%) 1.65 (100%) 16.66 (100%)
3 days/story 16.28 (102%) / 13¥ 10.30 (101%) 1.70 (103%) 16.78 (101%)
construction | 4 days/story 15.97 (100%) / 17¥ 10.18 (100%) 1.65 (100%) 16.66 (100%)
cycle 5 days/story 15.95 (100%) / 21 10.28 (101%) 1.63 (99%) 16.87 (101%)
6 days/story 15.88 (99%) / 25% 10.35 (102%) 1.63 (99%) 17.04 (102%)
3 stories 17.01 (107%) / 134 10.85 (107%) 1.72 (104%) 17.35 (104%)
the number of X
. 4 stories 15.97 (100%) / 179 10.18 (100%) 1.65 (100%) 16.66 (100%)
shored stories
5 stories 15.39 (96%) / 21 9.89 97%) 1.62 (98%) 16.44 (99%)
tension 20 15.97 (100%) / 174 10.18 (100%) 1.65 (100%) 16.66 (100%)
reinforcement 1.25 00 15.41 (96%) / 17¥ 9.62 (94%) 1.60 (97%) 16.21 (97%)
ratio 1500 14.94 (93%) / 179 9.14 (90%) 1.56 (95%) 15.81 (95%)
compression 0.002 15.97 (100%) / 17< 10.18 (100%) 1.65 (100%) 16.66 (100%)
reinforcement 0.003 15.52 (97%) / 174 9.73 (96%) 1.62 (98%) 15.61 (94%)
ratio 0.004 15.05 (94%) / 17% 9.26 (91%) 1.58 (96%) 14.63 (88%)
24MPa 17.36 (109%) / 17 11.23 (110%) 1.62 (98%) 17.84 (107%)
compreisivfe 30MPa 15.97 (100%) / 1794 10.18 (100%) 1.65 (100%) 16.66 (100%)
strength o
concrete 35MPa 15.09 (94%) / 17¢ 9.53 (94%) 1.55 (94%) 15.95 (96%)
40MPa 14.28 (89%) / 174 8.92 (88%) 1.46 (88%) 14.99 (90%)
) 0.25DL 14.82 (93%) / 174 9.53 (94%) 1.62 (98%) 16.08 (97%)
C(ﬁrfgg’n 0.5DL 15.97 (100%) / 17 10.18 (100%) 1.65 (100%) 16.66 (100%)
1.0DL 18.28 (114%) / 174 11.55 (113%) 1.72 (104%) 17.79 (107%)
210mm 22.01 (138%) / 174 14.44 (142%) 2.31 (140%) 22.75 (137%)
slab thickness 240mm 15.97 (100%) / 179 10.18 (100%) 1.65 (100%) 16.66 (100%)
270mm 12.11 (76%) / 17¥ 7.54 (74%) 1.24 (75%) 12.73 (76%)
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