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An Experimental Study on the Influence of Masonry InFilled Walls on the
Seismic Performance of Reinforced Concrete Frames with Non-seismic Details

Kyoung-Min Kim', Ju-Hyun Choen*, Eun-Rim Baek’, Sang-Hoon Oh*, Cheol-Seong Hwang’

Abstract: In this paper, the effect of the masonry infill walls on the seismic performance of the reinforced concrete(RC) frames with non-seismic details
was evaluated through the static test of an masonry infilled RC frame sub-assemblage with non-seismic details of real size, and comparison with the
test results of the RC frame sub-assemblage with non-seismic details. As the test results, lots of cracks occurred on the surface of the entire frame due
to the compression of the masonry infilled wall, and the beam-column joint finally collapsed with the expansion of the shear crack and buckling(exposure)
of the reinforcement. On the other hand, the stiffness of the shear force-story drift relationship decreased due to the wall sliding crack and column
flexural cracks, and the strength finally decreased by around 60% of the maximum strength. The damage that concentrated on the upper and lower
parts of columns was dispersed in the entire frame such as columns, a beam, and beam-column joints due to the wall, and the specimen was finally
collapsed by expansion of the shear crack of the joint, not the shear crack of the column. Also, the stiffness of RC frame increased by 12.42 times and
the yield strength by 3.63 times, while the story drift at maximum strength decreased by 0.18 times.
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Fig. 2 Masonry wall infill
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Table 1 Section properties of specimen

Members Column Beam
Section(width X depth) 400 x 400 mm 350 x 550 mm
o . 4-D22
Longitudinal reinforcement 6-D16 4-D22
Transverse reinforcement D10@450 D10@300
Steel type SD400
Steel yield strength 400 MPa
Concrete compressive strength 21 MPa
Axial load 120 kKN -
Table 2 Concrete properties
Location Foundation Frame, Slab
Compressive strength [MPa] 30.8 30.2
Table 3 Steel properties
Type Yield strength Tensile strength ~ Elastic modulus
P [MPa] [MPa] [MPa]
HDI10 415.0 633.1 187,931
HDI16 483.1 558.7 211,964
HD22 455.7 618.3 170,746
Table 4 Shear force (Calculation)
RC frame RC frame + Infill
KN) Infill wall (kN) wall (kN)
Slldlng-Shear 297 493
Failure
log ~ Compression 244 440
Failure
Diagonal 250 446
Tension
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(b) Photo (Front and joint expansion)

Fig. § Collapsed specimen
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Fig. 6 Lateral load - displacement relationship

20
— (O Actuator & LVDT
= O LVDT between (I} and (2
£ 1 T
g o oo
5 ,16680°900 " 001
O
é O oo
= 888 .
g -10 0--B.9.0
=
A o
220 I . . . . . i i \ , [l
001 2 3 4 5 6 7 8 9 10 11

Step

Fig. 7 Displacement difference between measurement location

Fig. 8 Crack between beam and slab
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Fig. 9 Lateral load - strain relationship
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Table 5 Structural properties

RC frame Infilled RC frame

Specimen B/A
P (A) (B)
Initial stiffness (kN/mm) 18.34 227.79 12.42
) Load (kN) 130.8 471.1 3.60
Yield
Drift (%) 0.65 0.31 0.48
Load (kN) 152.6 554.0 3.63
Max. .
Drift (%) 2.66 0.48 0.18
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Fig. 11 Comparison of Lateral load - strain relationship
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