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APPENDIX-A

Appendix-A.1.Material Properties and Section Properties

Concrete Material
con_ma Mander et al. nonlinear concrete model
Compressive Strength 45 MPa
Modulus of Elasticity of Concrete 26300 MPa
Steel Material
stl_mp Menegotto-Pinto steel model
Yield Strength 500 MPa
Modulus of Elasticity of Steel 200,000 MPa
Unit Weight of Reinforced Concrete 2.5 ton/m3
Unit Weight of Wearing Surface 2.25 ton/m3
Section Properties
Pier Reinforced Concrete

Rectangular Hollow Section
Slab thickness 0.25m
Parapet Height 1.445 m
Diaphragm Height 1.25 m
Diaphragm Width 0.40 m
Girder PCI Girders
Pier Head Height 4 m
Pier Head Width 3.9 m
Element Classes
Inelastic Force-based Frame Element
(infrmFB)

Piers

Elastic Frame Element (elfrm)

Rigid Link for Piers and Pier Heads
Decking
Pier Head
Diaphragm

Linear-Symmetric Pier Head to Slab

Appendix-A.2.Mass of Piers

The Whole Mass of Piers
Sr.
No.

Item
Length
L (m)

Breadth
B (m)

Thickness
H (m)

Density of RC
γ (ton/m3)

Mass
(LxBxHxγ) (ton)

1 Pier 1 29.338 3.10 3.600 2.50 818.53
2 Pier 2 42.810 3.10 3.600 2.50 1194.40
3 Pier 3 42.810 3.10 3.600 2.50 1194.40
4 Pier 4 46.451 3.10 3.600 2.50 1295.98

The Middle Mass of Piers
Sr.
No.

Item
Length
L (m)

Breadth
B (m)

Thickness
H (m)

Density
(ton/m3)

Mass
(LxBxHxγ) (ton)

1 Pier 1 29.338 3.10 2.600 2.50 591.16
2 Pier 2 42.810 3.10 2.600 2.50 862.62
3 Pier 3 42.810 3.10 2.600 2.50 862.62
4 Pier 4 46.451 3.10 2.600 2.50 935.99
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Appendix-A.2 Continued:
Lumped Mass of Piers

Sr.
No.

Item Whole Mass (ton) Middle Mass (ton) Lumped Mass (ton)

1 Pier 1 818.53 591.16 227.37
2 Pier 2 1194.40 862.62 331.78
3 Pier 3 1194.40 862.62 331.78
4 Pier 4 1295.98 935.99 360.00

Appendix-A.3.PCI Girder Area

For PCI Girders Area 1 (m2)
Area 2

(m2)

Area 3

(m2)

Area 4

(m2)
Area 5 (m2)

Total Area

(m2)

0.33 0.04 0.27 0.08 0.18 0.91

Appendix-A.4.Load calculation

Sr.
No
.

Item
Total
Numbe

r

Lengt
h

L (m)

Breadt
h

B (m)

Thicknes
s H (m)

Density
γ

(ton/m3
)

Distributed load
(ton/m)

B x H x γ

1 Girder 1 196.2 0.91 (m2) 2.50 2.275

2 Pier Head 1 28.200 2.15 3.100 2.50 16.66

3 Diaphragm 1 11.200 0.40 3.030 2.50 3.03

4 Slab 1 196.2 11.245 0.25 2.5 7.028

5 Parapet 1 196.2 0.502 (m2) 2.5 1.278

6
Asphalt Wearing
Surface

1 196.2 11.245 0.08 2.25 2.024
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APPENDIX-B

Appendix-B.1.Nodes

Node Name X Y Z Type

A1* 0 6.95 -0.01 non-structural
A1** 0 21.25 -0.01 non-structural
L4a 154.2 21.25 0 structural
l1a 38.1 21.25 0 structural
ns -0.01 6.95 0 non-structural
ns* -0.01 21.25 0 non-structural
p1 38.1 6.95 0 structural
l1 38.1 6.95 0 structural
A1 0 6.95 3.513 structural
l2 76.8 6.95 0 structural
A2 196.2 6.95 3.513 structural
l3 115.5 6.95 0 structural
d3 38.1 6.95 3.513 structural
l4 154.2 6.95 0 structural
d6 76.8 6.95 3.513 structural
d9 115.5 6.95 3.513 structural
A11 0 21.25 3.513 structural
d12 154.2 6.95 3.513 structural
A22 196.2 21.25 3.513 structural
d23 38.1 21.25 3.513 structural
d26 76.8 21.25 3.513 structural
d29 115.5 21.25 3.513 structural
d32 154.2 21.25 3.513 structural
l2a 76.8 21.25 0 structural
l3a 115.5 21.25 0 structural
p1* 38.1 6.95 -29.338 non-structural
p1** 38.1 6.95 -30.938 structural
p1a 38.1 21.25 0 structural
p1a* 38.1 21.25 -29.338 non-structural
p1a** 38.1 21.25 -30.938 structural
p2 76.8 6.95 0 structural
p2* 76.8 6.95 -42.8 non-structural
p2** 76.8 6.95 -44.41 structural
p2a 76.8 21.25 0 structural
p2a* 76.8 21.25 -42.8 non-structural
p2a** 76.8 21.25 -44.41 structural
p3 115.5 6.95 0 structural
p3* 115.5 6.95 -42.81 non-structural
p3** 115.5 6.95 -44.41 structural
p3a 115.5 21.25 0 structural
p3a* 115.5 21.25 -42.81 non-structural
p3a** 115.5 21.25 -44.41 structural
p4 154.2 6.95 0 structural
p4* 154.2 6.95 -46.451 non-structural
p4** 154.2 6.95 -48.051 structural
p4a 154.2 21.25 0 structural
p4a* 154.2 21.25 -46.451 non-structural
p4a** 154.2 21.25 -48.051 structural
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Appendix-B.1 Continued:
Node Name X Y Z Type

ph1 38.1 0 0 structural
ph1* 38.1 28.2 0 structural
ph2 76.8 0 0 structural
ph2* 76.8 28.2 0 structural
ph3 115.5 0 0 structural
ph3* 115.5 28.2 0 structural
ph4 154.2 0 0 structural
ph4* 154.2 28.2 0 structural

Appendix-B.2.Element Connectivity

Element Name Element Class Node Names Rigid Offset
Link1* phpierlink l1a p1a A11 ns* -
Link2* phpierlink l2a p2a A11 ns* -
Link3* phpierlink l3a p3a A11 ns -
Link4* phpierlink L4a p4a A11 ns -
Pdm1 Ldeckmass p1 -
Pdm1a Ldeckmass p1a -
Pdm2a Ldeckmass p2a -
Pdm3a Ldeckmass p3a -
Pdm4a Ldeckmass p4a -
Pier1 Pier11 p1 p1** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00
Pm1 Lmaspr1 p1 -

PierHead1 PierHead ph1 p1 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
Link1 phpierlink l1 p1 A1 ns -

PierHead2 PierHead p1 p1a deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pdm2 Ldeckmass p2 -
Link2 phpierlink l2 p2 A1 ns -
Pier2 Pier22 p2 p2** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00
Pm1a Lmaspr1 p1a -
Pm2 Lmaspr2 p2 -
Pdm3 Ldeckmass p3 -
Link3 phpierlink l3 p3 A1 ns -

PierHead3 PierHead p1a ph1* deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pier3 Pier33 p3 p3** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00
Pm3 Lmaspr3 p3 -
Pdm4 Ldeckmass p4 -
Link4 phpierlink l4 p4 A1 ns -

PierHead4 PierHead ph2 p2 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pier4 Pier44 p4 p4** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

PierHead5 PierHead p2 p2a deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
PierHead6 PierHead p2a ph2* deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
PierHead7 PierHead ph3 p3 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
PierHead8 PierHead p3 p3a deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
PierHead9 PierHead p3a ph3* deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
PierHead10 PierHead ph4 p4 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Appendix-B.2 Continued

Element Name Element Class Node Names Rigid Offset

PierHead11 PierHead p4 p4a deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pier11 Pier11 p1a p1a** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

PierHead12 PierHead p4a ph4* deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pier22 Pier22 p2a p2a** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

Pier33 Pier33 p3a p3a** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

Pier44 Pier44 p4a p4a** deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

Pm2a Lmaspr2 p2a -

Pm3a Lmaspr3 p3a -

Pm4a Lmaspr4 p4a -

dm1 distribdeck A1 d3 -

Rigid1 RigidPiPh p1 d3 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

deck1 decking A1 d3 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

dm2 distribdeck d3 d6 -

deck2 decking d3 d6 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rigid2 RigidPiPh p1a d23 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

Rigid3 RigidPiPh p2 d6 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

deck3 decking d6 d12 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

dm3 distribdeck d6 d12 -

Pm4 Lmaspr4 p4 -

dm4 distribdeck d12 A2 -

deck4 decking d12 A2 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rigid4 RigidPiPh p2a d26 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

deck5 decking A11 d23 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

dm5 distribdeck A11 d23 -

Rigid5 RigidPiPh p3 d9 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

dm6 distribdeck d23 d26 -

deck6 decking d23 d26 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rigid6 RigidPiPh p3a d29 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

deck7 decking d26 d29 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

Rigid7 RigidPiPh p4 d12 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

dm7 distribdeck d26 d29 -

dm8 distribdeck d29 d32 -

Rigid8 RigidPiPh p4a d32 deg=180.00 0.00 0.00 0.00 0.00 0.00 0.00

deck8 decking d29 d32 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

deck9 decking d32 A22 deg=0.00 0.00 0.00 0.00 0.00 0.00 0.00

dm9 distribdeck d32 A22 -

Appendix-B.3.Restraints
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Nodes Name Restraints Nodes Name Restraints

A1 y+z+rx+rz p3** x+y+z+rx+ry+rz

A1* non-structural p3a
A1** non-structural p3a* non-structural
A2 x+y+z+rx+rz p3a** x+y+z+rx+ry+rz
L4a p4
ns non-structural p4* non-structural
ns* non-structural p4** x+y+z+rx+ry+rz

l1 p4a
p1 p4a* non-structural
l2 p4a** x+y+z+rx+ry+rz
l3 ph1
d3 ph1*
l4 ph2

d6 ph2*
d9 ph3
A11 y+z+rx+rz ph3*
d12 ph4
A22 x+y+z+rx+rz ph4*
d23

d26
d29
d32
l1a
l2a
l3a

p1* non-structural
p1** x+y+z+rx+ry+rz
p1a
p1a* non-structural
p1a** x+y+z+rx+ry+rz
p2

p2* non-structural
p2** x+y+z+rx+ry+rz
p2a* non-structural
p2a** x+y+z+rx+ry+rz
p2a
p3

p3* non-structural
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APPENDIX-C

Appendix-C.1.Modal Periods and Frequencies

Mode Period (sec) Frequency (Hertz) Angular Frequency
(rad/sec)

1 0.83449556 1.19832872 7.5293214

2 0.53902914 1.85518727 11.65648541

3 0.43787658 2.28374855 14.34921537

4 0.34862248 2.86843231 18.02289177

5 0.27299798 3.66303082 23.01550143

6 0.21716081 4.60488238 28.93332932

7 0.16739271 5.97397566 37.5355961

8 0.15182811 6.58639551 41.38354353

9 0.13441811 7.43947362 46.74359137

10 0.12623736 7.92158512 49.77278723

11 0.12351903 8.09591837 50.86815537

12 0.1155957 8.65084072 54.3548353

13 0.11527596 8.67483552 54.50559908

14 0.10805343 9.25468113 58.1488765

15 0.10781149 9.27544883 58.27936378

16 0.09464275 10.56604942 66.38844646

17 0.08861991 11.28414598 70.90038024

18 0.08818754 11.33947077 71.24799614

19 0.08467393 11.81001115 74.20448853

20 0.07443246 13.43499917 84.41458938

21 0.07324158 13.65344574 85.78712967

22 0.07260029 13.77405038 86.54491097

23 0.0705915 14.16601063 89.00766984

24 0.0662414 15.09629848 94.85284078

25 0.06444248 15.51771551 97.5006821

26 0.06257004 15.98208969 100.4184311

27 0.06071673 16.46992632 103.4835991

28 0.05226432 19.13351339 120.2194102

29 0.0479178 20.8690717 131.1242447

30 0.03921528 25.50026479 160.222889

31 0.03749883 26.66749725 167.5568269

32 0.03658287 27.33519528 171.7520973

33 0.03005563 33.27163135 209.0518252

34 0.02416938 41.37465849 259.9646463

35 0.02333796 42.8486421 269.2259585

36 0.0196157 50.97957174 320.3140961



229

Appendix-C.2.Longitudinal Axis Displacement Capacity Curves due to Targt Displacement in

Longitudinal Direction Data Ouput

Sr
No.

Displacement
(m)

Base Shear
(kN)

Sr
No.

Displacement
(m)

Base
Shear
(kN)

Sr
No.

Displacement
(m)

Base
Shear
(kN)

1 0 0 43 0.21 252356 85 0.42 218665

2 0.005 14363 44 0.215 254201 86 0.425 218159

3 0.01 27844 45 0.22 255793 87 0.43 217646

4 0.015 39330 46 0.225 257166 88 0.435 217136

5 0.02 49432 47 0.23 258358 89 0.44 216636

6 0.025 58536 48 0.235 259366 90 0.445 216147

7 0.03 67023 49 0.24 260181 91 0.45 215669

8 0.035 74994 50 0.245 260766 92 0.455 215202

9 0.04 82538 51 0.25 261108 93 0.46 214746

10 0.045 89797 52 0.255 261122 94 0.465 214297

11 0.05 96755 53 0.26 260560 95 0.47 213858

12 0.055 103523 54 0.265 259258 96 0.475 213427

13 0.06 110118 55 0.27 258066 97 0.48 212997

14 0.065 116611 56 0.275 256812 98 0.485 212554

15 0.07 123048 57 0.28 255764 99 0.49 212050

16 0.075 129413 58 0.285 254756 100 0.495 211394

17 0.08 135720 59 0.29 253796 101 0.5 210197

18 0.085 141983 60 0.295 252838

19 0.09 148181 61 0.3 251839

20 0.095 154296 62 0.305 250742

21 0.1 160313 63 0.31 249523

22 0.105 166211 64 0.315 248125

23 0.11 171989 65 0.32 246422

24 0.115 177650 66 0.325 244547

25 0.12 183172 67 0.33 242115

26 0.125 188560 68 0.335 238355

27 0.13 193801 69 0.34 234960

28 0.135 198873 70 0.345 232275

29 0.14 203760 71 0.35 229728

30 0.145 208473 72 0.355 228123

31 0.15 213011 73 0.36 226800

32 0.155 217379 74 0.365 225741

33 0.16 221554 75 0.37 224789

34 0.165 225544 76 0.375 223911

35 0.17 229346 77 0.38 223105

36 0.175 232931 78 0.385 222463

37 0.18 236322 79 0.39 221880

38 0.185 239525 80 0.395 221314

39 0.19 242531 81 0.4 220767

40 0.195 245320 82 0.405 220230

41 0.2 247886 83 0.41 219701

42 0.205 250233 84 0.415 219180
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Appendix-C.3.Transverse Axis Displacement Capacity Curves due to Targt Displacement in

Longitudinal Direction Data Ouput

Sr
No.

Displacement
(m)

Base
Shear
(kN)

Sr
No.

Displacement
(m)

Base
Shear
(kN)

Sr
No.

Displacement
(m)

Base
Shear
(kN)

1 0 0 43 0.21 145338 85 0.42 218548

2 0.005 5360 44 0.215 147947 86 0.425 220502

3 0.01 10457 45 0.22 150477 87 0.43 222499

4 0.015 14914 46 0.225 152929 88 0.435 224523

5 0.02 18881 47 0.23 155289 89 0.44 226543

6 0.025 22620 48 0.235 157552 90 0.445 228556

7 0.03 26235 49 0.24 159712 91 0.45 230560

8 0.035 29808 50 0.245 161740 92 0.455 232553

9 0.04 33329 51 0.25 163578 93 0.46 234534

10 0.045 36842 52 0.255 165182 94 0.465 236494

11 0.05 40354 53 0.26 166341 95 0.47 238422

12 0.055 43858 54 0.265 167086 96 0.475 240312

13 0.06 47378 55 0.27 168247 97 0.48 242150

14 0.065 50905 56 0.275 169505 98 0.485 243901

15 0.07 54430 57 0.28 171032 99 0.49 245523

16 0.075 57955 58 0.285 172658 100 0.495 246972

17 0.08 61487 59 0.29 174388 101 0.5 248069

18 0.085 65017 60 0.295 176167

19 0.09 68543 61 0.3 177995

20 0.095 72064 62 0.305 179849

21 0.1 75575 63 0.31 181731

22 0.105 79076 64 0.315 183584

23 0.11 82563 65 0.32 185296

24 0.115 86032 66 0.325 186988

25 0.12 89486 67 0.33 188358

26 0.125 92915 68 0.335 189040

27 0.13 96315 69 0.34 189729

28 0.135 99684 70 0.345 190636

29 0.14 103023 71 0.35 191755

30 0.145 106330 72 0.355 193567

31 0.15 109600 73 0.36 195435

32 0.155 112827 74 0.365 197317

33 0.16 116014 75 0.37 199213

34 0.165 119163 76 0.375 201122

35 0.17 122276 77 0.38 203045

36 0.175 125335 78 0.385 204958

37 0.18 128349 79 0.39 206876

38 0.185 131317 80 0.395 208805

39 0.19 134230 81 0.4 210743

40 0.195 137095 82 0.405 212688

41 0.2 139905 83 0.41 214638

42 0.205 142655 84 0.415 216591
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Appendix-C.4.Longitudinal Axis Displacement Capacity Curves due to Targt Displacement in

Transverse Direction Data Ouput

Sr.
No.

Displacement
(m)

Base
Shear
(kN)

Sr.
No.

Displacement
(m)

Base
Shear
(kN)

Sr.
No.

Displacement
(m)

Base
Shear
(kN)

1 0.000 0 40 0.137 200388 79 0.273 257337

2 0.004 10048 41 0.140 203785 80 0.277 256507

3 0.007 20027 42 0.144 207097 81 0.280 255801

4 0.011 29074 43 0.147 210324 82 0.284 255088

5 0.014 37162 44 0.151 213468 83 0.287 254413

6 0.018 44573 45 0.154 216525 84 0.291 253751

7 0.021 51351 46 0.158 219493 85 0.294 253088

8 0.025 57700 47 0.161 222368 86 0.298 252407

9 0.028 63733 48 0.165 225153 87 0.301 251695

10 0.032 69518 49 0.168 227846 88 0.305 250929

11 0.035 75055 50 0.172 230435 89 0.308 250105

12 0.039 80368 51 0.175 232924 90 0.312 249202

13 0.042 85563 52 0.179 235317 91 0.315 248202

14 0.046 90583 53 0.182 237617 92 0.319 247058

15 0.049 95463 54 0.186 239825 93 0.322 245789

16 0.053 100256 55 0.189 241937 94 0.326 244415

17 0.056 104953 56 0.193 243942 95 0.329 242755

18 0.060 109568 57 0.196 245841 96 0.333 240332

19 0.063 114129 58 0.200 247627 97 0.336 237732

20 0.067 118668 59 0.203 249304 98 0.340 235281

21 0.070 123171 60 0.207 250877 99 0.343 233458

22 0.074 127639 61 0.210 252339 100 0.347 231493

23 0.077 132078 62 0.214 253661

24 0.081 136488 63 0.217 254845

25 0.084 140876 64 0.221 255920

26 0.088 145231 65 0.224 256886

27 0.091 149550 66 0.228 257768

28 0.095 153821 67 0.231 258556

29 0.098 158047 68 0.235 259256

30 0.102 162216 69 0.238 259866

31 0.105 166327 70 0.242 260366

32 0.109 170375 71 0.245 260754

33 0.112 174366 72 0.249 261024

34 0.116 178296 73 0.252 261158

35 0.119 182153 74 0.256 261094

36 0.123 185946 75 0.259 260749

37 0.126 189675 76 0.263 259925

38 0.130 193329 77 0.266 259065

39 0.133 196901 78 0.270 258233
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Appendix-C.5.Transverse Axis Displacement Capacity Curves due to Targt Displacement in

Transverse Direction Data Ouput

Sr.
No.

Displacement
(m)

Base Shear
(kN)

Sr.
No.

Displacement
(m)

Base
Shear
(kN)

Sr.
No.

Displacement
(m)

Base
Shear
(kN)

1 0.000 0 42 0.144 105333 82 0.284 172089

2 0.004 3733 43 0.147 107636 83 0.287 173270

3 0.007 7486 44 0.151 109916 84 0.291 174496

4 0.011 10929 45 0.154 112177 85 0.294 175742

5 0.014 14072 46 0.158 114417 86 0.298 177009

6 0.018 16937 47 0.161 116639 87 0.301 178297

7 0.021 19645 48 0.165 118842 88 0.305 179597

8 0.025 22254 49 0.168 121027 89 0.308 180912

9 0.028 24798 50 0.172 123190 90 0.312 182229

10 0.032 27310 51 0.175 125328 91 0.315 183520

11 0.035 29809 52 0.179 127441 92 0.319 184746

12 0.039 32277 53 0.182 129533 93 0.322 185935

13 0.042 34731 54 0.186 131602 94 0.326 187083

14 0.046 37194 55 0.189 133641 95 0.329 188065

15 0.049 39652 56 0.193 135660 96 0.333 188674

16 0.053 42107 57 0.196 137652 97 0.336 189123

17 0.056 44560 58 0.200 139617 98 0.340 189571

18 0.060 47025 59 0.203 141554 99 0.343 190234

19 0.063 49494 60 0.207 143456 100 0.347 190826

20 0.067 51962 61 0.210 145329 101 0.350 191698

21 0.070 54429 62 0.214 147163

22 0.074 56895 63 0.217 148958

23 0.077 59366 64 0.221 150717

24 0.081 61839 65 0.224 152436

25 0.084 64309 66 0.228 154107

26 0.088 66777 67 0.231 155736

27 0.091 69242 68 0.235 157315

28 0.095 71706 69 0.238 158844

29 0.098 74165 70 0.242 160317

30 0.102 76619 71 0.245 161720

31 0.105 79068 72 0.249 163026

32 0.109 81511 73 0.252 164248

33 0.112 83945 74 0.256 165299

34 0.116 86370 75 0.259 166143

35 0.119 88790 76 0.263 166619

36 0.123 91197 77 0.266 167287

37 0.126 93590 78 0.270 168098

38 0.130 95968 79 0.273 168934

39 0.133 98332 80 0.277 169877

40 0.137 100681 81 0.280 170969
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Appendix-C.6.Four Damage States Probability of Exceeding on Spectral Displacement

Longitudinal Direction due to Target Displacement in Transverse Direction by POA

Slight
(Sd1)

β Ln(Sd1) Ln(λ) Ln(Sd1)-Ln(λ) (Ln(Sd1)-Ln(λ))/β Probability

0.060700 0.0173 -2.8018 -2.6493 -0.1525 -8.8294 0.00000000000000
0.062700 0.0173 -2.7694 -2.6493 -0.1201 -6.9525 0.00000000000179
0.064700 0.0173 -2.7380 -2.6493 -0.0887 -5.1346 0.00000014139150
0.066700 0.0173 -2.7076 -2.6493 -0.0582 -3.3720 0.00037316648427
0.068700 0.0173 -2.6780 -2.6493 -0.0287 -1.6614 0.04831265953555
0.070700 0.0173 -2.6493 -2.6493 0.0000 0.0000 0.50000000000000
0.072700 0.0173 -2.6214 -2.6493 0.0279 1.6151 0.94685425371528
0.074700 0.0173 -2.5943 -2.6493 0.0550 3.1863 0.99927958209687
0.076700 0.0173 -2.5679 -2.6493 0.0815 4.7161 0.99999879784094
0.078700 0.0173 -2.5421 -2.6493 0.1072 6.2064 0.99999999972900
0.080700 0.0173 -2.5170 -2.6493 0.1323 7.6594 0.99999999999999
0.082700 0.0173 -2.4925 -2.6493 0.1568 9.0768 1.00000000000000
Moderate
(Sd2)

β Ln(Sd2) Ln(λ) Ln(Sd2)-Ln(λ) (Ln(Sd2)-Ln(λ))/β Probability

0.08900 0.0170 -2.4191 -2.2926 -0.1265 -7.4324 0.00000000000005
0.09100 0.0170 -2.3969 -2.2926 -0.1043 -6.1265 0.00000000044913
0.09300 0.0170 -2.3752 -2.2926 -0.0825 -4.8490 0.00000062029082
0.09500 0.0170 -2.3539 -2.2926 -0.0612 -3.5988 0.00015987166074
0.09700 0.0170 -2.3330 -2.2926 -0.0404 -2.3745 0.00878595227912
0.09900 0.0170 -2.3126 -2.2926 -0.0200 -1.1753 0.11994427473484
0.10100 0.0170 -2.2926 -2.2926 0.0000 0.0000 0.50000000000000
0.10300 0.0170 -2.2730 -2.2926 0.0196 1.1522 0.87538455595129
0.10500 0.0170 -2.2538 -2.2926 0.0388 2.2823 0.98876357933326
0.10700 0.0170 -2.2349 -2.2926 0.0577 3.3910 0.99965183036853
0.10900 0.0170 -2.2164 -2.2926 0.0762 4.4792 0.99999625418490
0.11100 0.0170 -2.1982 -2.2926 0.0944 5.5476 0.99999998552218
0.11300 0.0170 -2.1804 -2.2926 0.1123 6.5970 0.99999999997902
0.11500 0.0170 -2.1628 -2.2926 0.1298 7.6279 0.99999999999999
0.11700 0.0170 -2.1456 -2.2926 0.1471 8.6411 1.00000000000000
Extensive
(Sd3)

β Ln(Sd3) Ln(λ) Ln(Sd3)-Ln(λ) (Ln(Sd3)-Ln(λ))/β Probability

0.10330 0.0206 -2.2701 -2.0956 -0.1745 -8.4839 0.00000000000000

0.10822 0.0206 -2.2236 -2.0956 -0.1280 -6.2223 0.00000000024492

0.11314 0.0206 -2.1791 -2.0956 -0.0836 -4.0614 0.00002439411620

0.11806 0.0206 -2.1366 -2.0956 -0.0410 -1.9924 0.02316426520826

0.12298 0.0206 -2.0957 -2.0956 -0.0002 -0.0079 0.49684683277586

0.12790 0.0206 -2.0565 -2.0956 0.0391 1.8987 0.97119963087214

0.13282 0.0206 -2.0188 -2.0956 0.0768 3.7334 0.99990553479332

0.13774 0.0206 -1.9824 -2.0956 0.1132 5.5013 0.99999998114864

0.14266 0.0206 -1.9473 -2.0956 0.1483 7.2071 0.99999999999971

0.14758 0.0206 -1.9134 -2.0956 0.1822 8.8552 1.00000000000000
Collapsed

(Sd4)
β Ln(Sd4) Ln(λ) Ln(Sd4)-Ln(λ) (Ln(Sd4)-Ln(λ))/β Probability

0.15112 0.0206 -1.8897 -1.6665 -0.2231 -10.8459 0.00000000000000

0.15868 0.0206 -1.8409 -1.6665 -0.1743 -8.4732 0.00000000000000

0.16624 0.0206 -1.7943 -1.6665 -0.1278 -6.2110 0.00000000026323

0.17380 0.0206 -1.7499 -1.6665 -0.0833 -4.0494 0.00002567345797

0.18136 0.0206 -1.7073 -1.6665 -0.0407 -1.9799 0.02385927961141


