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Effect of Edge Confinement on Deformation Capacity
in the Isolated RC Structural Walls
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ABSTRACT

Structural walls have been mostly used for the design of reinforced concrete buildings
in seismic areas because they play a role as an efficient bracing system and offer great
potential for lateral load resistance and drift control. The lateral resistance system for
the earthquake load should be designed to have enough ductility and stable hysteretic
response in the critical regions where plastic deformation occurred beyond yielding. The
behavior of the reinforced concrete element to experience large deformation in the
critical areas by a major earthquake is affected by the performance of the confined core
concrete. Thus, the confinement of concrete by suitable arrangements of transverse
reinforcement results in a significant increase in both the strength and ductility of
compressed concrete. This paper reports the experimental results of reinforced concrete
structural walls for wall-type apartment structure under axial loads and cyclic reversal
of lateral loads with different confinement of the boundary elements. The results show
that confinement of the boundary element by open 'U’-bar and cross tie is effective. The
shear strength capacity is not increased by the confinement but deformation capacity is
improved.

Keywords : structural wall, confinement, transverse reinforcement, deformation
capacity
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Fig. 1 Typical Floor Framing Plan of Wall-type Apartment Building

43.6 m x 1253 m

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 Fquilibrium Time erse [ On Vin Vi Vo Vo
imen (m) Load Static History |Reinfor-| (g) | (%) | (ton) | (ton) | (ton) 0.8 N7,
Analysis Analysis | cement
length:10.92 | P,:1492.54¢
TW1 | thickness: 0.2 [ M, 1906 .6bm 2.31 2.02 4-D13 10.2510.251428.6|265.2|265.2| 0.92
height:2.6 V1 75.55¢
length:2.6 P.:i218.4¢
LW1 | thickness:0.15] M,: 135 .8m 1.55 1.49 6-D16| 0.2 1 0.2 191.2169.4]69.4 1.35
height:2.6 V,:133.6¢
length:2.5 P..268.9¢
LW2 1 thickness:0.2 | M, 1124 5tm 1.51 1.17 4-D1310.25(0.25}157.1| 92.4 |92.4 1.41
height 2.6 Vu:H6.8¢
length:5.45 P,:1493.5¢
TW2 | thickness: 0.2 | M,:266.7tm 3.02 1.94 4-D13 [0.14] 0.2 [169.9| 79.8 | 79.8 0.56
height:2.6 V1225t
length:9.72 | p,:1037.4¢
TW3 | thickness:0. 18] M,:1100.7 ) 2.56 1.85 4-D13 10.24]0.24|403.1|172.7|172.7{ 0.75
height:2.6 V. 70.6¢
length:5.6 P,:530.3¢
LW3 [{thickness 0.1 M,:938.1¢m 2.51 2.16 6-D19| 0.2 | 0.2 {151.21110.8]110.8] 1.00
Hheight:2.6 1V,:167.2¢
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Fig. 2 Shear Span Ratio (M/VD) of Time History Analysis
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Table 2 Dimension and Reinforcement of Specimens

Section Shape and Dimension| pspect | Axial o Horizontal Vertical Transverse
Specimen | {»=150cm, %, =200cm, Ratio | Load RL(?n?ltudmalt Reinforcement|Reinforcement Remf?rfsment
. | Reinforcemen o o at the
h=20cm (M/VD)|(N/Agf'e) on (%) oy (%) Boundary
HRI-W1 | [CC )| 2.0 0.10 4-D13 0.28 0.28 D10@200
HRI-W2 | [CL D! 20 0.10 4-D13 0.28 0.28 D10@200
HRI-W5 | [CIC Ol 20 0.10 4-D13 0.36 0.28 D10@100
HRI-W6 | | ]| 20 | 010 4-D13 0.28 0.28 -
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Fig. 3 Confinement Detail Composed of U-bar and Cross Bar
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Table 3 Expected Maximum Shear Stresses of Specimens

AZ1E(1994) e daiA ot2ie] (1),

=

K3

(2)

. M . Vn 2 Vmax 2 . Vmax
Specimen VD V)| Mopa (8- m) | Vi (D 08I T (kg/cm™) 08I T (kg/cm”)| min(v,, v,,) V.
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-W5 2 57.7 115.9 38.6 1.46 0.98 0.98 0.67
HRI-W6 2 50.9 115.9 38.6 1.29 0.98 0.98 0.76
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Table 4 Tensile Strength of Reinforcement

Yield Yield Elastic Stretch
Type | Strength Strain Modulus Ratio

(ke/er) | (%107 (t/cr) (%)
D10 3352 2004 | 1.83x10° 17.6
D13 3614 2206 | 1.82x10°| 14.36
D25 4046 | 2035 | 2.17x10°| 15.04
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105



A T 9 433EE Adasc

z59

Table 6 Facilities for Testing
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T #e HEoz FIFen, BF FAA( ¢ Load |100t Actuator(MTS) 100t 2
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men 5 (cm) -hain bloc
(kg/em®) | 3 | 7 | 28 | Test | (t/cm) Other st - 200 1 )
REre rong rame
HRI-w1| 270 [191]215|301[366.7 265.4 | 9.0 Facilitles
HRI-W2| 270 {180(224|2881335.3 278.5| 9.5 52 gl@iﬂgl Mz o ’é‘i‘l%“.’é
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(a) for HRI-W1 Specimen

(c) HRI-W5 Specimen

(d) HRI-W6 Specimen

Fig. 8 Crack Patterns and Final Failures of the Test Specimens
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Table 7 Reserved Strength and Deformation Index Obtained from Testing Results
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onl %F3 YeRAAS HoFa Yot

&3, Table 7oA & Hh7t=el 80% =
B ZwolAe) He R HIlE HopHee ¢F
FAYPH o] BF FHo mGdPE weo] MR

Specimen Vo ] V, V(0 V inax (0 “I:‘,)(Z)‘e——eil"tq A(em) | e tem) K 6.,(%)
HRI-W1 = 17.3 34.3 39.0 38.6 00 1.04 5.48 5,27 1.83
- 18.2 34.1 42.9 38.6 11 1.03 5.50 5.34 1.83
HRI-W2 19.0 35.6 39.4 38.6 02 1.24 8.09 6.52 2.70
- 20.2 33.9 45.2 38.6 1.18 0.92 5,34 5,80 1.78
HRI-W5 15.4 31.9 37.7 38.6 0.98 0.93 8.59 9.24 2.86
ol - 22.0 32.4 43.4 38.6 1.13 0.94 8.45 8,99 2.82
HRI-wé -+ 17.1 31.3 37.1 38.6 0.96 1.39 6.44 4.63 2.15
- 13.2 32.3 43.3 38.6 1.12 1.08 4,22 3.91 1.41

V., : Cracking Load, V, : Yield Load. Vs (1" Maximum Load(Test), Vipax (07 1 Maximum Load(Expected),

4, ¢ Yield Dift, o

© Maximum Drift. g4 : Drift Ratio, &, @ Drift Capacity

Load (1)

u- <0 « ™ o » - “ " o
Top Displacement (mim)

(a) HRI-W1 Specimen

T el Teaow

Load (1}

Top Displacement (mm)

(c) HRI-W5 Specimen

Load ()

= 0z 5 & ¢

Load (t)

Fop Displacement (mm)

(d) HRI-W6 Specimen

Fig. 9 Load vs. Displacement Relationship for Specimens
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