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Seismic Assessment of Plan-irregular Wall Structures using
Adaptive Modal Analysis
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ABSTRACT
Torsional behavior of eccentric structures under seismic loading may cause stress and/or
strain concentration, which result in the failure of the structures in an unexpected manner.
This study propose how to assess the seismic capacity of plan-irregular RC wall structures.
The seismic capacities are expressed in terms of lateral displacement capacity of each wall
The seismic demands for displacement are assessed by so called displacement-based design
approach. Those seismic capacity and demands are combined D-R coordinate, which is made
up of lateral displacement and rotation angle. To expand these concepts to the inelastic region
the adaptive modal analysis method is used. In addition, the failure mechanisms including
torsional failure are defined on D-R coordinate. Finally, seismic assessments of two 3-story

plan-irregular wall structures are presented.
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¥1 dA19 push-over A3

event A, (cm) D, (cm) R (rad) D, (cm) R, (rad) D, (cm) R, (rad) 3x
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 %27
2 12734 4.534 -0.0361 5.237 -0.0555 2.963 -0.0314 S2, W1
3 14.290 4.972 -0.0396 6.064 -0.1008 3.253 -0.0345 S1, Wi
4 14.662 5.124 -0.0485 6.228 -0.1097 3.310 -0.0351 S2, W3
5 17.068 5.706 -0.0826 7.825 -0.1378 3.537 -0.0375 S1, W3
6 18.532 6.450 -0.0934 8.457 -0.1490 3.625 -0.0385 S2, W2
HF 30.000 8.205 -0.1188 17.930 -0.1577 3.865 -0.0410 target
E2 9A2¢9] push-over 7
event A, (cm) D, (cm) R (rad) D, (cm) R, (rad) D, (cm) R, (rad) au
1 0.000 0.000 0.0000 0.000 0.0000 0.000 0.0000 z7]
2 12.582 3.055 -0.0243 6.027 0.1015 3.500 0.0589 S2, Wi
3 15.075 3.399 -0.0271 7.786 0.0499 3.891 0.0655 S2, W2
#HE 30.000 3.719 -0.0296 22.030 0.0669 4.251 0.0716 target

R Relationship of Exampie1

Story Rotation Angle(10 ?rad)

Story Rotation Angle(t0 md}

20

Stary Dit(em)

Story Rotation Angla(10"rad)

DR Relationship of Example] (=3}

T 10

10
Story Drit(om)

397 D-R #EAE ol8¥ WA45HA 25 [d4] 1]

DR Retationahip of Example2
P

Stary Oritcm)

Story Rotation Angle(10"2cad)

OR Relationship of Example2 (ye3)

19 ] 30

Story Driniem)

%8 D-R HEAE o &4¥ HAG5Hs 2} [ 2]
E3 NEEAY ATHEYE [of4] 1]

1% 2% 33
D,,.,(cm) R, (rad) D, (cm) R, (rad) D, (cm) R, (rad)
CM 8.2048 -0.1188 17.9304 -0.1577 3.8648 ~0.0410
U (cm) | u,(cm) Hry U, (cm) | w,{cm) Hrey u,,(cm) | u,(cm) Hrg
Wall 1 892 5.21 1.71 18.88 557 3.39 4.11 557 0.74
Wall 2 7.85 8.01 0.98 17.46 8.01 2.18 3.74 8.01 0.47
Wall 3 7.49 5.21 1.44 16.98 557 3.05 3.62 557 0.65
F4 NEEAY 2 FHEE (oA 2]
1% 2% 3%
D, (cm) R, (rad) D, (cm) R,,.,(rad) D, (cm) R, (rad)
CM 3.1789 -0.0296 22.0301 0.0669 4.2510 0.0716
wem) | mlem) | s | wmlom) | mom) | s | wlom) | wlem) | a
Wall 1 3.90 5.21 0.75 21.63 5.57 3.88 3.82 5.57 0.69
Wall 2 363 8.01 0.45 22.23 8.01 2.78 4.47 8.01 0.56
Wall 3 3.54 5.21 0.68 - - - - - -
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