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Experimental seismic fragility of windows and doors with
plastic-steel frames in masonry infill walls
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2. Key Laboratory of Earthquake Engineering and Engineering Vibration of China Earthquake Adminstration, Harbin 150080, China)

Abstract: To study the seismic fragility of doors and windows in masonry infill walls commonly-used in China, qua-
si-static tests were conducted on three geometrically identical full-scale reinforced concrete (RC) frame specimens
with plastic-steel framed doors and windows and masonry infill. According to the observed damage and functional
loss of the plastic-steel framed doors and windows during the test, two damage states, that is, "loss of enclosure"
and " obstruction of escape" , are defined. Inter-story drift ratio is taken as the engineering demand parameter for
the fragility analysis. The results show that sliding windows are very likely to exceed the ‘loss of enclosure’ state at
the elastic inter-story drift limit for frame structures as per the Chinese seismic design code. Side-hung doors are
very likely to exceed the ‘obstruction of escape’ state at 1/250 inter-story drift ratio, which is the specified drift
limit when moderate damage is expected in an RC frame as per the Chinese seismic design code. As the lateral de-
formation increased, the panel of a sliding window may fall out. Glass break was not observed in the test until the
inter-story drift was almost 1/30.
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Fig.1 Damage to windows and doors in past earthquakes
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Fig.2 Dimensions of specimens and openings
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Fig.3 Cross-section of window frames of plastic-steel profiles (unit; mm)
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Fig.4 Installation of door frames of plastic- Fig.5 Anchorage of window frames to
steel profiles (unit; mm) surrounding components
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Fig. 6 Test setup
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Fig.7 Loading protocol Fig.8 Measuring points of displacement
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Fig.9 Characteristic damage of plastic-steel framed windows and doors

S kS O L ‘
(@1 (byit 2 (eyulfF3
10 ETERFEEK 4 REWIFHEE(R=3.33%)

Fig. 10 Failure modes of specimens
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Table 1  Fragility parameters of plastic-steel doors and windows
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