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Structural Capacity of Precast Concrete Wall under Horizontal Cyclic Loads
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Abstract

The purpose of this study is to define the required structural performance of PC structural walls under horizontal load condition. For his, the

structural performance of the RC structural wall was reviewed on the base of the existing design guidelines. And the lateral displacement

performance of the RC structural wall was evaluated by using the flexural theory. It was checked that the required capacity for PC structural

wall to secure the equivalent performance corresponding to the RC structural wall. The progress of the study is based on the analysis of the

existing domestic design guidelines. The basic behavior of the wall structure was identified and compared through a simple theoretical

approach. As a result, the limiting drift can be obtained from simple flexural theory and it was obtained the result compatible to that of ACI

550.6.
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Table 1. Acceptance criteria for the case controlled by
flexure (KClI & AIK, 2020)

.. Acceptance criteria”
Condition (plastic rotation, rad)
Special Axial Shear
boundary force force L.O. LS. C.P.
element ratio ratio”
<0.33 0.005 0.015 0.020
<0.1
05=< 0.004 0.01 0.015
Exist
<0.33 0.003 0.009 0.012
025<
0.5< 0.0015 | 0.005 0.010
<0.33 0.004 0.012 0.006
<0.1
<
Relaxed 0.5< 0.003 0.008 0.012
detail <033 | 0.002 | 0.0072 | 0.0096
025<
05< 0.0012 | 0.004 0.008
<0.33 0.002 0.008 0.015
<0.1
05< 0.002 0.006 0.01
None
<0.33 0.001 0.003 0.005
025<
0.5=< 0.001 0.002 0.004

* L.O.: Immediate Occupancy, L.S.: Life Safety,
C.P.: Collapse Prevention
A
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Table 2. Acceptance criteria for the case controlled by
shear (KCI & AIK, 2020)

Acceptance criteria”

. s lastic rotation, rad
Axial force ratio ® )

L.O. L.S. C.P.
=0.05 0.40 1.5 2.0
0.05< 0.40 0.75 1.0

* LO.: Immediate Occupancy, L.S.: Life Safety,
C.P.: Collapse Prevention
-Af,+P

"Axial force ratio =
twlwfck
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Fig. 1 Component or element deformation limits
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Fig. 2 Experimental load-displacement curve of special

precast concrete walls under cyclic loads
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Table 3. Acceptance criteria for the case controlled by
flexure (ACI 374.2R)

Acceptable plastic hinge
Shear walls and wall segments rotation
(rad)
(AS—AS')fy-‘rP v

L f \/—, BC 1.O. LS. C.P.
<0.1 <3 Yes | 0.005 | 0.010 | 0.015
<0.1 =6 Yes | 0.004 | 0.008 | 0.010
=(0.25 <3 Yes | 0.003 | 0.006 | 0.009
=0.25 =6 Yes | 0.0015 | 0.003 | 0.005
<0.1 <3 No 0.002 | 0.004 | 0.008
<0.1 =6 No 0.002 | 0.004 | 0.006
=(0.25 <3 No 0.001 | 0.002 | 0.003
=(0.25 =6 No 0.001 | 0.001 | 0.002

1.0.: Immediate Occupancy, L.S.: Life Safety, C.P.: Collapse
Prevention

Table 4. Acceptance criteria for the case controlled by
shear (ACI 374.2R)

Acceptance drift (%) or
Chord rotation

Shear walls and wall segments (rad)
1.0. LS. C.P.
All case 0.40 0.60 0.75

1.0: Immediate Occupancy, L.S.: Life Safety, C.P.: Collapse
Prevention
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(a) Wall under horizontal

load (b) Curvature

Fig. 3 Curvature of wall under horizontal load
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