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: Kalimati Formation [Plio-Pleistocene, Slightly consolidated sediment] (Low to
moderate bearingcapacity. Low permeability, low liquefaction susceptibility.)

: Area of low bearing capacity (Area susceptible to settlement due to soft, silty clay, peat
and plastic clay below soil cover.)

v 000 - Area of flooding and erosion (Area discouraged construction of buildings.)
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Grade 3: Substantial to heavy damage *
(moderate structural damage, heavy non-structural damage)
Large and extensive cracks in most walls. Roof tiles detach. Chimneys fracture at

the roof line; failure of individual non-structural elements (partitions, gable walls).

Grade 2: Moderate damage *
(slight structural damage, moderate non-structural damage)
Cracks in many walls. Fall of fairly large pieces of plaster. Partial collapse of chimneys.

Grade 1: Negligible to slight damage *
(no structural damage, slight non-structural damage)
Cracks in many walls. Fall of fairly large pieces of plaster. Partial collapse of

chimneys.
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FIELD SURVEY FOR THE DAMAGE DISTRIBUTION OF
TRADITIONAL MASONRY BUILDINGS IN BHAKTAPUR
CAUSED BY THE 2015 GORKHA EARTHQUAKE IN NEPAL

Yoichi Mukai "
Naohiko Yamamoto *
Masaya Masui *

Anri Miyauchi ¥

Abstract

Lots of masonry buildings without reinforcement frames in Bhaktapur city in Nepal were destroyed during
the 2015 Gorkha earthquake in Nepal. Most of those masonry buildings had been built with the traditional
construction way. We focus on localization for distribution of buildings which had been severely subjected
structural damages to, because most of buildings severely damaged were likely to concentrate in regionally
limited area of the old town in Bhaktapur city. We selected the south east area of the old town in Bhaktapur
to carry out a field observation and to investigate typical damage patterns of each building seeing in and
around this area.

We could get information of damage states of about 2000 masonry buildings in this area for 3 days field
survey from 1 to 3 Oct., 2015. After that, we made a map of the distribution of the damaged buildings. We
used the classification scale for the damage states by the 3 categories only from the outlook condition of
the masonry buildings in this area. At the same time, we had been checking out their constructed structural
types whether they had a reinforced concrete (RC) frames or not.

Through this observational study, we could reach to one of the possibilities that concentration of the
damage severity on masonry buildings must depend sensitively on the ground condition surrounding those
buildings. Moreover, it is pointed that observations of the surviving buildings must be very significant to
get clues to estimate current structural properties and anti-seismic capability of buildings after the
earthquake. We hope this research result must lead us to propose effective and feasible way to reconstruct,
repair or reinforce the structural properties on masonry buildings with the traditional style in Nepal.
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