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Correlation of Experimental and Analytical Inelastic Responses of
A 1:12 Scale 10-Story Reinforced Concrete Frame-Wall Structure
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ABSTRACT

Reinforced concrete structural walls are widely known to provide an efficient lateral load
resistance and drift control. However, many reported researches on them are mostly limited to the
RC structural walls reinforced according to seismic details. When the pushover analysis technique is
used for the prediction of inelastic behavior of frame-wall structures for the seismic evaluation of
existing buildings having non-seismic details, the reliability of this analysis method should be
checked by the test results. The objective of this study is to verify the correlation between the
experimental and analytical responses of a high-rise reinforced concrete frame-wall structure having
non-seismic details by using DRAIN-2DX program[11] and the test results performed previously[1].

It is concluded that the behavior of the frame-wall model is mainly affected by the fixed-end
rotation(uplift at base) and bending deformation of the wall and that the analysis with the LINKS
model[10] in DRAIN-2DX describes them with good reliability.

Keywords : pushover analysis, inelastic behavior, shearwall, uplift, correlation of experiment and analysis,
fixed—end rotation
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Fig. 1 Plan of the prototype (unit : mm)
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Table 1 Types and strengths of reinforcement

Prototype 1:12 Model
Yield strength | Ultimate strength Yield strength |Ultimate strength
Type (ronf) (tonf) Type (kgf) (kgD

Colutms Longitudinal D25 (SD40) 24.3 329 D2A 161 (169) 191 (229)
and bars D22 (SD40) 186 26.2 D2B 134 (129) 19 (175)

® | Hoops and [ g qnag 44 43 $1B 24 (20) %8 (30

stirmups ' ’
Horizontal and . .
Wall vertical bars | P13 (SD30) 238 43 P1A 3H @D 4 (44)

* The values in ( ) indicate the ideal strengths derived from those obtained in prototype by similitude law.
Table 2 Properties of model concrete

Max. “yli ngth”
Fine Coarse . Super- Cylinder Sm;
o Water Cement aggregate Slump 7 (kgf/cm™)
W/C (%) aggregate | aggregate . plasticize - - - -
(kg) (kg) size (cm) Moisture curing | Field curing
(kg) (kg) [¢-3]
(mm) (28 days) (60 days)
Model! . -
A . 137 6. 10 269
Concrete 57 100 114 160 11 114 27

" Mean value of compressive strength of model concrete based on ¢ 5cmX10cm cylinder

™ Slump value based on 15cm-height model slump cone

Table 3 Spring properties used of base of shearwall in the LINKS of DRAIN-2DX model

) Strain Yield strength
Element spring 0| AREA | Beor B | hordening (kef/cnf)
ratio Compression| Tension
left boundary element Kcl 3.828 2,471 0.0 0.2 2.7
Concrete | right boundary element Kc2 6,264 2,471 0.0 0.2 2.7
web element Kc3 4,216 2,471 0.0 0.2 2.7
left boundary element Ksl 82 2.1x10° 0.01 42 42
Steel right boundary element Ks2 113 2.1x10° 0.01 51 51
web element Ks3 17 2.1x10° 0.01 44 44
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