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Effect of Physical Shape on Seismic Performance of URM Structures
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/] ABSTRACT /

Unreinforced masonry (URM) buildings are known to be highly vulnerable to seismic loadings. Although significant physical variation may
exist for URM buildings that fall into a same structural category, a single set of fragility curves is typically used as a representation of the
seismic vulnerability of the URM structures. This study investigates the effect of physical variation of URM structures on their seismic
performance level. Variables that describe the physical variation of the structure are defined based on the inventory analysis. Seismic
behavior of the structures is then monitored by changing the variables to investigate the effect of each variable. The analysis results show
that among the variables considered the seismic performance of URM building depends on the variation of the width, the aspect ratio, and
the number of story. The need for further research on the modeling of the connections between the walls and diaphragms and the torsional

effect is also addressed.
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Fig. 1. Typical URM building

277



~H>
il
o
1o
_?L
ot
l\)
&
il
i
N
i
of, o
fg
1
tlo
o
op
ol
K3
m
§
BN
2

2
N
)
=3
2o
ot
>,
r\l
E
%

>,

[o
N
o
QL
2

1=
7 24 ) 1ok Al AT B ARSI

L N O o =

>
huf

_]

o X

W
N
xg
91_
EL
sl
Z &
T ¥
X
S
— N
e o
ﬁo]o
g o
_>|;>L
b
Hgt{j%
N
5B
¥
oA I‘N
<
oL
e
W
ek oy
=)

g
EE
Eé
_YL
o
i
i3
u
)
o oftt
ox
b8

RO
ol

~

ri 1o

2

i3

i 2

fin)

%

;2
tlo
pol)
o
In)
e
re
-
2
>
rr
OV
ofNi
=
[
oyl
BN
3
>~
e
nj{gu

e

-+
b

ol o
o
+

=)
i,
()
g o
]{2}
BN
=

=)

7& *ﬂ 7‘01 7J ‘?iﬂ 240194 %T“%Eﬂs Xjﬂ 7\1% Hli%*

ﬂmﬂKMHﬁmm‘mewwm44ﬂﬂ2%44?%)
=g uigol ofsf uluzg 224] W o] vz} i 2eEcks

Aol ojA [5] EHA|S] doli= U 2)%] Asoll Fake & A= v
Hok. B3 1E9 80% HEr} 71 Wik 22 ¥ v], & F3H|(aspect
ratio)7}1.5 o3}l A2 UER =g, v|R7} 224 2] o] Xzl of| tigt

;qswea ° EH

B U] B4 (In-Plane Wall, IPW) 2] 7oA 2rh=
b ) 2] 710] A el uheh Fu]of uhE g o] A
- Ukar abde 4= ek

Bl

Ay
5 o] WA ol Ak E 4= Qs B Sie) A B
:

=
9] H-5-E(perforation ratio)d Aotk &, Fi} A+ 59

2
ﬁHAQ%@S%ﬂEﬂﬂ@ﬂ%%%ﬂWﬁ@%

ol 2o HAZUS ©] o] mezd A% u|m 7 244 A58
W22 ASE et} 12 42522 A20] 21 A5S o4k

278

Fig. 2. Seismic failure of masonry pier
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Fig. 3. Construction of 2D spring model

(b) effective height formulation

Fig. 5. Schematic view of effective length method [7]
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Fig. 6. Definition of control variables
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Table 1. Properties of the in-plane walls for baseline case

Tl | oo | )| Strengin (a0
1 Sliding 4.66%x10° 329.8
2 Sliding 2.69x10° 69.5
3 Sliding 2.81x10° 69.5
4 Sliding 2.69x10° 69.5
5 Sliding 2.75x10° 329.8
7 Sliding 4.66x10° 385.2
8 Sliding 2.69x10° 124.9
9 Sliding 2.81x10° 124.9
10 Sliding 2.69x10° 124.9
1 Sliding 2.75x10° 385.2
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Fig. 7. Baseline configuration of URM building
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Table 2. Physical configuration of analysis cases

Control Variable

Physical Configuration

Baseline Model

L=15m, H=3.7m, L/W=1.0, p=0.1, 2-story (T=0.287sec)

Length

Case1: L=7m (T=0.265sec), Case2: L=15m (T=0.287sec), Case3: L=25m (T=0.307sec), Case4:L=35m (T=0.335sec)

Aspect ratio

Caseb: L/W=0.5 (T=0.33sec), Caseb: L/W=1.0 (T=0.287sec), Case7: L/W=1.5 (T=0.272sec)

Perforation ratio (p)

Case8: p=0.05 (T=0.289sec), Case9: p=0.1 (T=0.287sec), Case10: p=0.15 (T=0.282sec)

Number of story Case11: 1-story (T=0.166sec), Case12: 2-story (T=0.287sec), Case13: 3-story (T=0.40sec)
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