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Seismic damages to owner-built dwellings in the 2015 earthquake sequence in
Nepal

QU Zhe, YANG Yonggiang
(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, CEA, Harbin 150080, China)

Abstract: The earthquake sequence in April and May, 2015, including an Ms8.1 main shock and three aftershocks
of magnitudes greater than 7.0, affected a wide area in central Nepal. Stone masonry and reinforced concrete (RC)
frames are the two major structural systems for rural residences in the affected region. After summarizing the
characteristics of the seismic damages to these systems in the earthquake sequence, damage ratios of the two
structural systems are provided based on the field survey in various locations. The owner-built RC frames
exhibited much smaller damage ratio than the stone masonry houses, although they do not conform to the
Nepalese seismic provisions and their seismic performance may have been considered poor. Such RC frames have
been widely built even in mountainous and poor regions. In addition, the current practice of quantifying seismic
intensity by observed building damages may cause confusion especially if the seismic performance of the
buildings widely varies or if the main shock is followed by strong aftershocks.

Key words: Nepal earthquake sequence; stone masonry; reinforced concrete frame; damage ratio; seismic
intensity; strong aftershock
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Figure 1. Nepal earthquake sequence in April to May, 2015, and seismic intensity by field survey
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Table 1 Basic information of the Nepal earthquake sequence in April to May, 2015

75 2 b ) ] B> FEVRIRE (km) * R B>
1 20154F4 H25H11m56%r 8.1 (7.8) 20 (15) 28.147°N, 84.708°E
2 201544 H25H12/30% 7.0 (6.6) 30 (10) 28.219°N, 84.825°E
3 20154F4 H26 H12m/54% 7.1 (6.7) 10 (23) 27.771°N, 86.017°E
4 201545 H12H12/504 7.5 (7.3) 10 (15) 27.819°N, 86.080°E
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Figure 2. Stone masonry and its delamination
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Figure 3. A stone masonry-timber composite structure in Singati
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Figure 4. Typical seismic damages to stone masonry
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Figure 5. Typical dimensions of owner-built RC framed residence in Nepal
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Figure 6. Construction deficiency of owner-built RC frames in Nepal
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Figure 9. Damage ratios of dwellings of different structural systems
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Figure 10. Construction process of owner-built RC frames
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Figure 11. Potential region of heavy seismic damages away from the epicenters
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