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/] ABSTRACT /

Due to the recent increase in domestic seismic activity and the proliferation of PC structure buildings, there is a pressing need for a
fundamental study to develop and revise the design criteria for Half-PC slabs. In this study, we propose criteria for determining the rigid
diaphragm based on the aspect ratio of Half-PC slabs and investigate the structural effects based on the presence of chord element
installation. This study concluded that Half-PC slabs with an aspect ratio of 3.0 or lower can be designed as rigid diaphragms. When
chord elements are installed, it is possible to design Half-PC slabs with an aspect ratio of 4.0 or lower as rigid diaphragms. In addition,
the increase in the aspect ratio of the Half-PC slab leads to a decrease in the in-plane stiffness of the structure, confirming that the

reduction effect of the maximum displacement in force direction (A

by flexibility.

) due to the increase in wall stiffness is predominantly influenced
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Table 1. Structure details

Location | No. Floor | T 100" Height Seismic Soil
' [m] Classification | Profile Type
Seoul 7 35 1 S,
"ﬁo X8 54,900 mm
13
=
: [']_Shear
Yl Wall
X
t ottt ¢ttt ottt ottt ottt otos

Force

Fig. 4. Model Plan View

Sl GE m2[AE 232 E SHEQ X[ AS0| et s A7

3.1.2 7z =

= Qo)A a2, A, wji) Axeo] el e wUL et
ick

A7 E+=Popovies[13, 14]9] A& HHls 285t A= 5S4

Bateick WEEel UE TIE S 4 (4)2 53 ANSKIL PC
Julat Exo] 238 E Q7R 712140 MPa, 27 MPa g AAs1gich
A=7E Tk T A7 o] AL 002 AAFIY uq CdZ]—Eﬂo“ st A&k
TH2 e AR 7P 252|150 591 #H 25 Fig. 5
off HERH AT
f oz

/ r—1+az" “)

r= g/aa,

r= E/(E E;oc)

i(‘C f{,(/é’uc

A7, f=ERHE S, z%%ﬂ(}'ok WHE, £ L RaeE Qe

%:"%70 oMo MR E, £ = 27| A e Aol
AL 0|43 mY(Bilinear Model)g g5l A= 542 dAst
itk 3E 5 W35 7 3)(Strain Hardening) 7} EAJ31A] o= A 0 2 7}
0] A A2 BEAIZES Table 20] H2slglom Mo

A el
W58 9 ZE Fig. 50| VERJIQITh

= Topping
. e
-
35 -,
e
4
30 4
= 4
=% /
E 25 /
7 7
g 20 ’
& ’
15 ’
/7
10 .7
/,
5 V.
0
0 0.0005  0.001  0.0015 0002  0.0025  0.003  0.0035
Strain
Concrete
500
400
£ 300
=)
2200
wn
100
0
0 0.001 0.002 0.003 0.004 0.005
Strain
Rebar

Fig. 5. Stress-strain curve of concrete and rebar
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Table 2. Rebar material details

Elastic Yield Strength Tensile Poisson’s
Modulus [MPa] [MPa] Strength [MPa] Ratio
200,000 400 400 03
Table 3. Wall spring stiffness
Aspect Ratio 3.0 3.5 4.0
Interstory Drift | 515 | 245 | 315 | 245 | 315 | 245
[mm]
Spring Stiffness | 4 ae0 | 1785 | 1579 | 2,031 | 1770 | 2276
[N/mm]
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Table 4. Dimension information according to aspect ratio

Aspect Ratio No. I[DI;JA]Units Lengtr[mmor:]]X—Dir. Lengtr[\mor;]Y—Dir,
3.0 18 54,900 18,300
3.5 21 64,050 18,300
4.0 24 73,200 18,300
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Table 5. Analysis model classification
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Table 6. Diaphragm design force calculation results

Model Name G, [mm] Wall Spn[l;jlr}gmﬁ}iffness
D1_3.0A 1,388
D1_3.0B 1,785
D1_3.5A 1,579
D1_3.5B 400 2,031
D1_4.0A 1,770
D1_4.0B 2,276
D2_3.0A 1,388
D2_3.0B 1,785
D2 _3.5A 1,679
D2_3.5B 200 2,031
D2_4.0A 1,770
D2_4.0B 2,276
DC1_3.0A 1,388
DC1_3.0B 1,785
DC1_3.5A 1,579
DC1_3.5B 400 2,031
DC1_4.0A 1,770
DC1_4.0B 2,276
DC2_3.0A 1,388
DC2_3.0B 1,785
DC2_3.5A 1,579
DC2_3.5B 200 2,031
DC2_4.0A 1,770
DC2_4.0B 2,276
-
Fig. 7. Meshed model
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Table 7. Chord design results

Aspect Ratio
3.0 35 4.0

F,, [kN] 1049.7 1,194.0 1,338.3

d [mm] 17,300 17,300 17,300
M, . [kN < m] 7,203 9,559 12,245
T, [kN] 416.4 552.6 707.8
dhord 1,041.0 1,381.4 1,769.5
Chord Spec. 3D22 3D25 4D25
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Table 8. Analysis Results

Model Aypve Ovpp AN Svip / Apve
Name [mm] [mm] [mm]
D1_3.0A 321 37.9 70.0 1.18
D1_3.0B 256 38.2 63.9 1.49
D1_3.5A 321 66.3 98.4 2.06
D1_3.5B 259 68.3 94.2 263
D1_4.0A 324 166.0 198.4 513
D1_4.0B 252 170.7 195.9 6.77
D2_3.0A 32.3 216 53.9 0.67
D2_3.0B 257 21.7 474 0.84
D2_3.5A 32.2 38.7 70.9 1.20
D2_3.5B 252 38.0 63.2 1.51
D2_4.0A 32.3 61.7 94.0 1.91
D2_4.0B 252 63.0 88.2 250
DC1_3.0A 31.9 206 52.5 0.65
DC1_3.0B 252 20.8 46.0 0.83
DC1_3.5A 32.0 321 64.1 1.00
DC1_3.5B 25.0 32.2 57.2 1.29
DC1_4.0A 32.0 46.4 78.4 1.45
DC1_4.0B 24.9 46.6 71.5 1.87
DC2_3.0A 31.9 14.9 46.8 0.47
DC2_3.0B 254 14.9 40.3 0.59
DC2_3.5A 31.9 244 56.3 0.76
DC2_3.5B 24.9 241 49.0 0.97
DC2_4.0A 31.5 36.3 67.8 1.15
DC2_4.0B 25.0 35.5 60.5 1.42

ZE0) oA WSk Table 8014 @A/H XA 9471 G, = 200

mm?l13.5,4.02] YA E 2= 193} G =400 mm21 D2 4.0B Zgo]
FrATh Al SReIe 4= ek 5 FAHEAE B o] 35t A
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Fig. 9. Stress Distribution
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Fig. 12. In-plane behavior of flexible diaphragm
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