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Structural Performance of Shearwall with Sectional Shape
in Wall-type Apartment Buildings
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ABSTRACT

Structural performance of the walls subjected to lateral load reversals depends on
various parameters such as loading history, sectional shape, reinforcement, lateral
confinement, aspect ratio. axial compression, etc. Thus, the performance of the shearwall
for wall-type apartment should be evaluated properly considering above parameters. This
study investigates the effect of sectional shape on the structural performance of the wall.
Sectional shape of the specimen is rectangular, barbell and T.

Based on this experimental results, all specimens behaved as ductile fashion and failed
by concrete crushing of the compression zone. Deformation index of those specimens
evaluated better than 3 of ductility ratio, and 1.5% of deformability specified by seismic
provision. Moreover, the performance of the rectangular shaped specimen, whose
compression zone was confined with U-bar and cross tie, was as good as the barbell
shaped specimen. Therefore, if we considered construction practice such as workmanship
and detailing, shearwall with rectangular section may be more economical lateral load
resisting system.
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436 m X 12.563 m
540 kef/m”

84 m°
D £ = 4000 kst/cm” 5

2 typical story height @ 2.6 m & plamng dimension
conerete ¢ f. = 270(240) kef/em® B dead load (typical) :

T total area of cach unit :
4 reinforcement

Fig. 1 Typical floor framing plan of wall~type apartment building
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Table 1 Design results and expected maximum shear stress for walls of prototype building at first story
M/VD M/VD  |Transv-
Spec-| Dimension Maximum (Equilibrium| Time erse 0 | On| Vi Vi V. Va
imen (m) Load Static History |Reinfor-| (%) | (%) | (ton) | (ton) | (ton}| 0.84, tV 7,
Analysis Analysis |cement
length:10.92 P,:1492 .54t
TW1 thickness:0.2 \My:1906.6tm 2.31 2.02 4-D1310.2510.251428.6]265.21265.2] 0.92
eight:2.6 Vu:75.558
length:2.6 P.:218.4¢
LWI1 thickness:0.15M,:135.8tm 1.55 1.49 6-D16 1 0.2 |1 0.2 19121694 (694 1.35
height:2.6 7.:33.6t
length:2.5 P.:268,9t .
LW2 thickness:0.2 [My:124.5tm 1.51 1.17 4-D1310.2510.251157.11 924 1924 1.41
height:2.6 Vu:56.8t
ength:5.45 P.:493.5t
TW?2 thickness:0.2 |M,:266.7tm 3.02 1.94 4-P13[0.14| 0.2 [169.9| 79.8 | 79.8 0.56
eight:2.6 Vyi22.7t
length:9.72 Pu:1037.4t
TW3 thickness:0.18My:1100.7t 2.56 1.85 4-D13 10.2410.24 1403.1|172.7{172.7 0.75
height:2.6 m
length:5.6 Py :530.3t
LW3 thickness:0.15M,:938.1tm L 2.51 2.16 6-DI9 ] 0.2 | 0.2 |151.2/110.8]110.8 1.00
height 2.6 k’u167i2t |
23St =2 M1234% 2000.8. 5
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Table 2 Dimension and reinforcement of specimens
Section Shape and Dimension Shear span| Axial Horizontal Vertical Transverse
Specimen| = 150cm, #,=200cn, Ratio Load | 'Flfexﬂtvn'al Reinforcement|Reinforcement| Reinforcem-
=20 /YD) LN/ay g emiereement gy 0, (%) ent

HRI-w1 | [ET 3] 20 | 010 4-D13 0.28 0.28 | DI0@200

HRI-W2 | [T ]| 2.0 0.10 4-D13 0.28 0.28 D10@200

HRI-W7 2.0 0,10 8-D10 0.28 0.3 D10@150

HRI-WS 2.0 0.10 4-D13 0.28 0.28 D10@200
B 23z edS=2 A1234% 2000.8.



Moment - Curvature Relationship

M

| = HRI-WS(T-
Bot./tension)
W1

[, ———

Moment (t-m})

- HRI-W?7
- -+ HRI-W8(T-Bot./comp.)

Curvature (vad/1000m)

Fig. 3 Moment-Curvature curve derived from sectional analysis
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Table 4 Tensile strength of reinforcement

Yield Yield Elastic Stretch
Type | Strength| Strain Modulus Ratio
(hgfent) | (%10 (t/cw) (%)

D10 | 3352 2004 | 1.83x10° 17.6

D13 3614 2206 1.82x10° 14.36

D25 | 4046 | 2035 [ 217x10° | 15.04

0 5 0 15 20 25 30 38 40
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Table 5 Mechanical properties of concrete

Compressive

Speci- Nominal . . Elastic Slu
P Strength |—Siengthlaiad odujus” P
T lkg/em® | 3] T | 28 [Test) /oy | T

HRI-W1| 270 {191{215{3011366.7 265.4 | 9.0

HRI-W2| 270 1180{224{288{335.3| 278.5 | 9.5

HRI-W5| 270 1168(219(297(355.01 374.9 | 9.5

HRI-W6| 270 |180(223]293322.9 352.1 | 9.5

Table 3 Expected maximum shear stresses of specimens

Specimen % Vo (8] Mipay (8 - m)] Vi (£) W%VT (kgf/cm?) _Oné;;_umﬁ_f}r (kegf/em®)| min{v,, v V“;:X
HRI-W1 | 2 | 50.9 115.9 38.6 1.29 0.98 0.98 0.76
HRI-W2 | 2 | 50.9 115.9 38.6 1.29 0.98 0.98 0.76
HRI-W7; 2 | 33.4 103.1 33.4 1.36 1.39 1.36 1.03
HRI-W8 | 2 | b4.4 155.0 51.7 1.38 1.31 1.31 0.95
Zazess=2F M12384% 2000.8. 7
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Fig. 4 Setup for testing the wall specimen
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Table 7 Reserved strength and deformation index obtained from testing results

Specimen | Ve )] Vy 0] Vi 07 | Vi (0% | (D) | dylen) | dipax (cm) K4 6..(%)
+| 173 | 343 39.0 38.6 1.00 1.04 5.48 5.27 1.83
HREWL 8o [ 34 42.9 38.6 1.11 1.03 5.50 5.34 1.83
+| 190 | 356 39.4 38.6 1.02 1.24 8.09 6.52 2.70
HRIEW2 002 | 339 45.2 38.6 1.18 0.92 5.34 5.80 1.78
+1 21.3 29.5 30.2 34.4 0.88 1.1 8.47 7.70 2.82
HRI-W7
- 20.1 30.8 35.9 34.4 1.04 1.01 5.44 5.39 1.81
HRl-we | 274 | 363 45 4 51.2 0.89 0.56 5.59 9.98 1.86
-1 258 | 47.7 58.5 55.6 1.05 0.96 4.97 5.18 1.66

V., : Cracking Load, V, : Yield Load, Vi "
4, : Yield Displacement, 4y

: Maximum Load(Test), Viay (t)® :

: Maximum Displacement,

Maximum Load(Expected)

¢4 ° Displacement Ductility Ratio, #, ° Drift Ratio
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Load Versus Maximum Displacement Envelopes
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Fig. 8 Comparison of maximum strength and deformability

Secant Stiffness Versus Maximum Displacement
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Fig. 9 Comparison of secant stifiness (positive loading)
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