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Analyses of Structural Performances for Reinforced Concrete Middle-Rise

Residential Building under Construction

Jun-Young Ko, Jae-Yo Kim>*

Abstract : Middle-rise reinforced concrete residential buildings account for a large portion of the Korea, and structural performance analysis are needed
for problems that could occur during the construction of such buildings. Thus, a middle-rise reinforced concrete residential building with 25 stories
are selected as a sample model for structural performance analysis. The structural analyses are performed by dividing a sample model into the construction
stage models of the Sth, 10th, 15th, 20th and 25th floors and the completion stage models with the design completed. For the comparisons of structural
performances, Eigenvalue analysis results and lateral-load-resisting capabilities and structural design performances of structural members are analyzed.
As a result of analyses, it was confirmed that both the construction and completion stage do not exceed KBC criteria limits at the lateral displacement
and story drift ratio, and structural design performances of structural members confirm structural safety in all components except for some members
of the wall. Therefore, it was concluded that if structural stability is obtained during the completion stage of a middle-rise reinforced concrete residential

building, structural stability is secured under construction.
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Fig. 1 Typical floor model
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Fig. 2 Numerical models for construction stages
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Table 1 Effective stiffness reduction of structural members

Moment of inertia of sections

Applied applied to structural analyses Applications

Load Columns Link beams

Walls
Factored design load

Design 071 035 [ for member designs

load g g Seismic load

for story drift

Service 10 7 05 I Wind. load for lateral

load g g displacement

I, : moment of inertia gross concrete section about centrodial axis,
neglecting reinforcement
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Table 2 Load combinations

Models during construction Design moedel
LCBI 1.4D 1.4D

LBC2 1.2D + 1.6 (0.5CL) 12D + 1.6 (0.5L)
LBC3 12D+ 13Wx+0.5(0.5CL) 12D+ 1.3Wx+0.5L
LBC4 12D+ 13Wy+0.5(0.5CL) 12D+ 1.3Wy+0.5L
LBC5 1.2D-1.3Wx+0.5(0.5CL) 12D - 1.3Wx + 0.5L
LBC6 12D-13Wy+0.5(0.5CL)  1.2D-1.3Wy+0.5L
LBC7 12D+ 1.3Rx+0.5(0.5CL) 12D+ 1.3Rx +0.5L
LBC8 12D+ L3Ry + 0.5 (0.5CL)

LBC9 1.2D-13Rx+0.5(0.5CL)

12D+ 1.3Ry +0.5L
1.2D-1.3Rx +0.5L

LBCI0 12D-13Ry+0.5(0.5CL)  1.2D-1.3Ry+0.5L
LBCI11 0.9D + 1.3Wx 0.9D +1.3Wx
LBCI2 0.9D + 1.3Wy 0.9D +1.3Wy
LBCI3 0.9D - 1.3Wx 0.9D -1.3Wx
LBC14 0.9D - 1.3Wy 0.9D -1.3Wy
LBCI15 0.9D + 1.3Rx 0.9D + 1.3Rx
LBCI16 0.9D + 1.3Ry 0.9D + 1.3Ry
LBC17 0.9D - 1.3Rx 0.9D - 1.3Rx
LBCI18 0.9D - 1.3Ry 0.9D - 1.3Ry

D : Dead load, L : Live load, CL : Construction load,
Wx, Wy : Wind load, Ex, Ey : Earthquake load
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Table 3 Design floor loads
. . Load (kN / m?)
Location Side
DL SDL LL
Top 3.6 0.95 1.0
Roof
2F 4.68 2.75 2.0
floor Corridor 5.04 1.67 2.0
Core 6.22 2.33 3.0

DL : Dead load (Self-weight) , LL : Live load
SDL : Superimposed dead load (including finshes, utilities)
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Table 4 Result of modal analyses
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Fig. 3 Comparisons of wind load
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Table 5 Lateral displacement ratio for wind load

Model Height  Displacement D11sp1acergent
(m) (mm) ratio to height
X-dir 40.17 H/ 1743
Design 70
Y-dir  26.25 H/2667
X-dir 0.1 H/ 140000
SF - completed 14
Y-dir 0.09 H/ 162791
X-dir 0.82 H/ 34146
10F - completed 28
Y-dir 0.84 H/33333
X-dir 3.76 H/ 11170
15F - completed 42
Y-dir 3.12 H/ 13462
X-dir 11.12 H/ 5036
20F - completed 56 -
Y-dir 8.14 H/ 6880
X-dir 26.6 H/2105
25F - completed 70
Y-dir  17.37 H/ 3224
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Fig. 5 Story drift ratio for seismic load
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