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What drove the damage?



Intensity

Lack of robustness

(detailing)



E. Sonmez, B. Koroglu

R² = -0.367

R² = 0.2387

0%

20%

40%

60%

80%

100%

0.0 0.5 1.0 1.5

%
 o

f 
S
u

rv
e
ye

d
 B

u
il
d

in
g
s 

w
it

h
 S

e
ve

re
 

o
r 

C
ri

ti
ca

l D
a
m

a
g
e
, 
o

r 
C

o
ll
a
p

se
d

PGA [g]

Government Survey
ACI-133 Survey
Linear (Government Survey)
Linear (ACI-133 Survey)



E. Sonmez, B. Koroglu

R² = 0.5046

R² = 0.2223
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ROOF DISP ~ PGV x T

Sozen, 2003



Calculated Maximum Story Drift Ratio MSDR %
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from PGVxT From Nonlinear Dynamic Analysis

Shah, 2021
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A proxy to measure robustness
(Hassan and Sozen, 1997)



WALL INDEX =

Sum of RC Wall Area
Sum of Floor Area



COLUMN INDEX =

Sum of Column Area
2x Sum of Floor Area
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0.2%<WI



0.2%<WI

WIxN<0.2%x15



Intensity

Lack of robustness

(detailing)



Why can’t we limit period, WI, and or drift?



Do we know better?











We must have freedom (windows)







What about $?
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Why can’t we limit period, WI, and or drift?



geniusofancientman.blogspot.com



What about strength?
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