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Dynamic Behaviour of Masonry inFilled Reinforced Concrete Frames with

Non-Seismic Details
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Abstract: In this paper, the shake table test for the masonry infilled reinforced concrete frame with non-seismic details was carried out in order to evaluate

its dynamic behaviour and damage under seismic condition. The tested specimens were the RC frame and the masonry infilled RC frame and the dynamic

characteristics, such as a resonant period, acceleration response, displacement response and base shear force response, were compared between them.
As a result of the shake table test, RC frame specimen had flexural cracks at the top and bottom of the column and shear cracks at the joints. In the

case of masonry infilled RC frame, the damage of the frame was relatively minor but the sliding cracks and diagonal shear cracks on the masonry wall
were severe at the final excitation. The resonant period of infilled RC frame specimen was shorter than that of the RC frame specimen because the masonry
infill contributed to increase the stiffness. The maximum displacement response of the infilled RC frame specimen was decreased by about 20% than
the RC frame specimen. It was analyzed that the masonry infill wall applied in this study contributed to increase the lateral strength of the RC frame
with non - seismic detail by about 2.2 times and the stiffness by about 1.6 times.
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Table 2 Concrete properties

Location Foundation Frame, Slab

Compressive strength 23.3 MPa 27.1 MPa

Table 3 Steel properties

Type Yield strength Tensile strength  Elastic modulus
[MPa] [MPa] [MPa]
HD10 398.2 487.6 182,099
HD16 436.1 554.2 190,378
HD22 429.3 554.1 188,080

N
o
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PGA:341cm/s2
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Fig. 2 Input excitation (EL-Centro NS)

Fig. 3 Setup and sensor location
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(a) RCM - left joint

(b) RCM - right joint
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(a) RCM

Table 4 Resonant periods (sec)

(c) RCMW - left joint (d) RCMW - right joint

Fig. 4 Damage at joint

Fig. 5 Crack pattern after final dynamic test

Step  Input scale RCM RCMW B/A
(%) (A) ®)
1 10 0.175 0.152 0.871
2 30 0.175 0.158 0.906
3 70 0.188 0.165 0.879
4 100 0.222 0.172 0.774
5 130 0.250 0.168 0.674
6 160 0.296 0.170 0.574
7 190 (O(Tfl40(;* 0.170 0.500
220 - 0.170 -
9 250 - 0.184 -
10 300 - 0.186 (0.200) -

* Number in mark (') is the result after the final test step.
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Fig. 6 Transfer function with frequency domain
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Table 5 Peak acceleration responses (cm/sec’)

Step Input scale(%) RCM (A) RCMW (B) B/A
1 10 85 (1.95)* 75 (1.83) 0.88
2 30 186 (1.32) 211 (1.52) 1.13
3 70 - 473 (1.81) -
4 100 580 (1.54) 617 (1.78) 1.06
5 130 802 (1.81) 828 (1.70) 1.03
6 160 943 (1.43) 837 (1.39) 0.89
7 190 1039 (1.29) 860 (1.13) 0.83
8**  190(re)/220 1080 (1.12) 1056 (1.21) -
9 250 - 1073 (1.03) -
10 300 - 1656 (0.93) -
11 300(re) - 1656 (0.93) -

* Number in mark ( ) is the ratio of response to peak input acceleration.
** 8 step : Retest with 190% scale of excitation for RCM and 220% scale of
excitation for RCMW
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Fig. 7 Time history of acceleration response during the excitation
with 190% scale

o] W& Hol A FFHEHU] wWEelth. RCM A& A=
190% A 7H1A] 58.45 mme] T 97} 4488131 21, RCMW
AEA=300% #H 2 7FIA RCMA A 2o 9F62.2% A
¥ 22.09 mme] L] 7F Ay s

J. Korea Inst. Struct. Maint. Insp. 125



Table 6 Peak displacement responses (mm)

Step Input scale(%) RCM (A) RCMW (B) B/A
1 10 0.83 (0.027)*  0.76 (0.025) 0.91
2 30 2.53(0.084) 2.06 (0.068) 0.81
3 70 - 5.00 (0.165) -
4 100 11.27(0.373)  7.57 (0.250) 0.67
5 130 13.70 (0.453)  9.80 (0.324) 0.72
6 160 15.77 (0.521) 12.43 (0.411) 0.79
7 190 33.08 (1.094) 14.46 (0.478) 0.44
8**  190(re)/220  58.45(1.932) 16.73 (0.553) -
9 250 - 16.62 (0.549) -
10 300 - 22.09 (0.730) -
11 300(re) - 16.24 (0.537) -

* Number in mark ( ) is the inter-story drift ratio.
** 8 step : Retest with 190% scale of excitation for RCM and 220% scale of
excitation for RCMW
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Fig. 8 Time history of displacement response during the excitation
with 190% scale
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Fig. 10 Base shear force and drift relation
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