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Effect of Seismic Load on Residential RC Buildings under Construction
Considering Construction Period

Seong-Hyeon Choi' and Jea-Yo Kim?>"

!Graduate Student, Department of Architectural Engineering, Kwangwoon University, Seoul, 01890, Korea
’Professor, Department of Architectural Engineering, Kwangwoon University, Seoul, 01890, Korea

Abstract

Compared with buildings that have already been constructed, buildings under construction may be more vulnerable to such natural disasters

as earthquakes because the concrete strength is not yet sufficient. Currently, Korean design standards present minimum performance targets
for each seismic grade of buildings, but the seismic load for design is based on a return period of 2400 years. However, because the
construction period of the building is much shorter than the period of use of the building, the application of the earthquake return period of

2400 years to buildings under construction may be excessive. Therefore, in this study, a construction stage model of buildings with 5, 15, 25,
and 60 floors was created to analyze earthquake loads during construction of residential reinforced concrete (RC) buildings. The structural
stability was confirmed by applying reduced seismic loads according to the return period. As a result, the structural stability was checked for an
earthquake of the return period selected according to the construction period, and the earthquake return period that can secure structural safety

according to the size of the building was confirmed.
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Table 1 Seismic load by construction period Table 2 Design spectrum acceleration by return period
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uildin; .
Heightg Construction| Return Period | Time Period Probability s 0.454 0.255 0.184 0.142 0.1
period ) of Interest(r) ®) DSl (100%) | (56%) | (41%) (31%) (22%)
5F ~lyear 50-years 1 2% g 0.191 0.102 0.074 0.057 0.04
ISF | l1-2year | 100-years 2 1.99% P 00w | 54w | 39%) | Go%) | (21%)
25F 2~4years 200-years 4 1.985%
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Fig.1 Construction stage model
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Table 3 Concrete strength in example models

Building Height | f,.(MPa) Member

SF 24 Column, Beam, Wall

15F 24 Column, Beam, Wall

25F 21 Column, Beam, Wall
21 Effective Beam
30 Column, Beam, Wall of 30~60F

60F 40 Column, Beam, Wall of 21~30F
50 Column, Beam, Wall of 11~20F
60 Column, Beam, Wall of 1~10F

and Outrigger Wall
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Table 4 Result of modal analyses
Model Constrution 1st Mode 2nd mode 3rd mode
Model
. 0.22s 0.14s 0.11s
Design
Rz(66%) | Dx(75.4%) | Dy(62.9%)
SF 0.21s 0.13s 0.11s
completed | Rz(67.3%) | Dx(75.8%) Dy(64%)
4F 0.18s 0.1s 0.09s
5-Story | completed | Rz(70.8%) | Dx(82.7%) | Dy(69.1%)
Building 3F 0.15s 0.07s 0.06s
completed | Rz(73.1%) | Dx(89.2%) | Dy(72.6%)
2F 0.12s 0.06s 0.05s
completed | Rz(74.5%) | Dx(90.2%) | Dy(70.6%)
IF 0.1s 0.04s 0.03s
completed | Rz(73.5%) | Dx(89.9%) | Dy(71.4%)
. 0.54s 0.47s 0.36s
Design
Dx(72.3%) | Dy(74.1%) | Rz(69.4%)
15F 0.51s 0.44s 0.34s
completed | Dx(71.7%) | Dy(74.2%) | Rz(68.5%)
12F 0.42s 0.32s 0.27s
15-Story | completed | Dx(68.1%) | Dy(78.1%) | Rz(64.2%)
Building 9F 0.33s 0.23s 0.2s
completed | Dx(64%) Dy(82.6%) | Rz(60.7%)
6F 0.24s 0.15s 0.14s
completed | Dx(59.1%) | Dy(84.7%) | Rz(57.6%)
3F 0.16s 0.1s 0.08s
completed | Dx(54.4%) | Dy(81.2%) Rz(54%)
. 1.77s 1.31s 1.04s
Design
Rz(50.3%) | Dy(36.4%) | Dx(39.9%)
25F 1.71s 1.27s 1.01s
completed | Rz(50%) Dy(36%) | Dx(39.6%)
20F 1.15s 0.89s 0.74s
25-Story | completed | Rz(44.9%) | Dy(29.6%) | Dx(38.2%)
Building 15F 0.69s 0.56s 0.48s
completed | Rz(35.5%) | Dx(24.8%) Dy(33%)
10F 0.36s 0.3s 0.25s
completed | Dy(31.8%) | Dx(41.8%) | Dy(32.3%)
SF 0.13s 0.11s 0.08s
completed | Dy(46.8%) | Dx(57.9%) | Dy(31.1%)
. 6.33s 4.98s 3.31s
Design
Dx(66.5%) | Dy(65.8%) | Rz(80.6%)
60F 6.12s 4.88s 3.26s
completed | Dx(66.6%) | Dy(65.9%) | Rz(80.6%)
50F 4.58s 3.61s 2.71s
completed | Dx(69.4%) | Dy(67.1%) | Rz(79.7%)
60-Story 40F 3.29s 2.61s 2.16s
Building | completed | Dx(71.6%) | Dy(64.1%) | Rz(73.7%)
30F 2.28s 1.84s 1.6s
completed | Dx(71.7%) | Dy(43.3%) | Rz(48.4%)
20F 1.27s 1.14s 0.9s
completed | Dx(67.5%) | Rz(62.1%) Dy(57%)
10F 0.67s 0.49s 0.42s
completed | Rz(67.1%) | Dx(71.3%) | Dy(56.1%)
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Table 5 Ratio of Ryax.const exceeding Rpax.design

Model Construction Model Riyas.const €xceeding Ry design
1F Complete 44.62%
5-story 2F Complete 4.52%
Building 3F Complete 5.71%
4F Complete 6.87%
SF Complete 0.94%
3F Complete 12.54%
15-story 6F Complete 4.11%
Building 9F Complete 4.02%
12F Complete 2.04%
15F Complete 0.39%
SF Complete 1.24%
10F Complete 1.84%
;i j;?;; 15F Complete 291%
20F Complete 0.95%
25F Complete 0.95%
10F Complete 0%
20F Complete 0%
60-story 30F Complete 0.08%
Building 40F Complete 0%
S50F Complete 0%
60F Complete 0.51%
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