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Urban area in developing countries has been getting highly dense due to
economical growth and expansion. As a result of high density, upgrade of seismic vulnerability is
one of most important issues to overcome earthquake disaster and keep resilience of urban cities.
Un-Reinforced Masonry (URM) walls are popular construction material in reinforced concrete buildings

in main regions in the world. URM walls are generally non-engineered materials so that seismic
capacity is not expected in structural design practice and severe damage has been observed in
previous damaging earthquake disaster. In order to develop proper evaluation of URM walls, this
research focuses on (1) Clarification of failure mechanism mechanism and influencing factors, (2)
Development of seismic evaluation methods, and (3) Development of seismic retrofitting methods with
local materials and construction practice.
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Q /Q 2 <1 Q /Q 251 qu/Qmu <1 qu/Qmu >1
su mu su mu fOI’ hinf/2 for hinf/2
=,
Type | i
Diagonal |
compression N.A.
ac/ho > 0.30
Type 11 o
Sliding - hing/
diagonal - o
cracking failure

0.2< ac/ho <0.30

Type 111
Overall flexural N.A.
ac/ho <0.2
Type IV
Column
punching & N.A.
joint sliding
ac/ho<0.2
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Confinement ac/ho Masonry Frame
Type 1 Good 0.3< ac/h, Eq. (4.4.3) As per BSPP manual
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Type II Fair 0.2<ac/h, <0.3 Eq. (4.4.4)
Type 111 - Eq. (44.5)
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=X (Technical Guidelines for Seismic Evaluation of Existing Reinforced Concrete Buildings in
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Failure mechanism Contact length ratio, F-index
asho
Diagonal compression (Type I) ach,>0.3 1.75
Sliding-diagonal cracking (Type II) 0.2 <ac/h,<0.3 1.27
Overall flexural (Type I1I) ac/h, <0.2 1.75
Column punching-joint sliding (Type IV) ac/h, <0.2 1.00
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Infill masonry
Nail

1* layer
2" Jayer mortar

Connection with RC
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Ductility
o Only lateral strength improvement

° Both lateral strength and ductility improvement

6 Lateral strength improvement with reduced ductility
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