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Hysteretic Behavior of R/C Shear Wall with Various Lateral
Reinforcements in Boundary Columns for Cyclic Lateral Load
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"Dept. of Architectural Engineering, Chungju National University, Chungju 380-702, Korea
?Opus-Pearl Incorporation Structural Consulting Engineers, Seoul 135-010, Korea
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ABSTRACT This paper presents experimental results about shear wall with various lateral reinforcement details in boundary ele-
ments. The research objective is to study the structural behavior of shear wall with boundary column confined by rectangular spiral
hoops and headed cross ties developed to improve workability in the fabrication of boundary columns. These two details can be
fabricated in a factory and put together on-site after being delivered so that the construction work may be reduced. Main parameters
in the experimental study were the types of hoop and cross tie: rectangular spiral hoop and headed cross tie vs. standard hoop and
cross tie with hook. Four half scaled shear wall specimens with babel shape were made and tested by applying horizontal cyclic
load under constant axial force, 10% of nominal compressive strength of concrete. Based on the test result, it was shown that the
shear wall with rectangular spiral hoop and headed cross tie in boundary columns has structural capacity compatible with con-
ventional shear wall. The specimen SW-Hh which has bigger hoop bar and higher volumetric ratio of transverse reinforcements
than other showed improved energy dissipating characteristic but it presented a rapid reduction of strength after peak point. The
results indicates that, it is necessary to consider volumetric ratio of transverse reinforcements as well as hoop space in designing
of shear wall with boundary columns for improved strength and ductility.

Keywords : boundary elements, shear wall, improvement of workability, rectangular spiral hoop, headed cross tie, cyclic load
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Consecutive crossties engaging
the same longitudinal bar have
their 90-degree hooks on
opposite sides of column 7
6d, extension !
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Fig. 2 Detail of transverse reinforcements in a column
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Fig. 3 Rectangular spiral reinforcement
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(b) Circular spiral hoop

(a) Circular hoop

Fig. 4 Confining areas in various hoop details
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Table 1 Test specimen

N Transverse Hoop |Reinforcement ratio*
AME | teinforcements (mm) on (%) | p (%)
Hoop
-Hh Dl0@1 l.
SW + Headed bar 0@100 6
Spiral Hoop
SW-sh + Headed bar
0 1.06
oop
-6H D 1.
SW-6HC + Crosstie 6@60 55
SW-SC Spiral Ho.op
+ Crosstie

*py, : horizontal reinforcement ratio in boundary column
P, : volumetric ratio of horizontal reinforcement in boundary
column
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Fig. 6 Details of reinforcements in boundary element
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Table 2 Property of reinforcements

Type | f, (MPa) | g (x10°) | £, (MPa) |E, (x10°, MPa)
D10 462 2,369 604 1.95

$6 364 1,946 749 1.87
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(a) SW-Hh (Drift 1/30) (b) SW-Sh (Drift 1/20)

Fig. 9 Final crack pattern
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Fig. 10 Load-displacement curve
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(c) SW-6HC (Drift 1/20) (d) SW-SC (Drift 1/20)
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Fig. 12 Accumulated dissipation energy

40

Yield state Ultimate state Collapse state"” Dissipated

Specimen name Load Disp. | Initial stiffnesss Load Disp. Load Disp. @ energy(3)

(kN) (mm) (KN/mm) (kN) (mm) (kN) (mm) (kN.mm)
) 169.42 3.96 42.78 214.43 26.6 171.54 58.9 6.72

SW-Hh 143,034
=) 181.03 5.12 35.36 225.87 39.9 180.70 49.7 7.79
) 167.99 3.96 42.42 214.76 40.0 171.80 68.7 10.1

SW-Sh 101,026
=) 174.62 4.14 42.18 216.64 39.9 173.31 65.7 9.64
) 178.86 4.00 44.72 219.66 39.9 175.73 454 9.99

SW-SC 128,675
=) 176.87 4.08 43.35 212.39 40.1 169.91 63.7 9.46
) 172.52 4.02 42.92 206.34 40.0 165.07 51.2 9.95

SW-6HC 119,654
=) 174.26 4.13 42.19 215.50 40.0 172.40 62.3 9.69

(1) Collapse state; state at where the load drops 20% after peak strength, (2) p: m ratio of ultimate and yield displacement, (3) Accumulated

energy until first cycle at story drift 3.3%(1/30)
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Fig. 13 Location of strain gage in boundary element
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Fig. 14 Load-strain curve of reinforcements
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Fig. 15 Load-strain curve of reinforcements
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*Yield of longitudinal bars in wall was not shown

Load(kN)

1000 2000 3000

Strain(x10-6)
(b) Cross-tie

Strain(x10-6)
(c) Hoop

in SW-Hh specimen's boundary column

Load(kN)

Strain(x10-6) Strain(x10-6)
(b) Cross-tie (c) Hoop

in SW-Sh specimen's boundary column
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Fig. 16 Load-strain curve of reinforcements in SW-6HS specimen's boundary column
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Fig. 17 Load-strain curve of reinforcements in SW-SC specimen's boundary column
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