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Vs =400 m/s
v =1900 kg/m3
v=0.4
Go = 3.09 * 10 kg/m”
= G/ Go=0.783 = G =2.42 * 10’ kg/m”’
Er = 2.5 *10° kg/m*

VE = 0.2

:m)‘d

L*B K_sv sum <0.03
0.4%0.4 | 1.31E+08 | 0.0024 | ok
0.6*0.6 | 8.74E+07 | 0.0036 | ok
0.7*0.7 | 7.49E+07 | 0.0042 | ok
1*1 5.24E+07 | 0.006 | ok
1.5*%1.5 | 3.50E+07 | 0.009 | ok
2%2 2.62E+07 [ 0.0121 | ok
2.5%2.5 | 2.10E+07 | 0.0151 | ok
3*3 1.75E+07 | 0.0181 | ok
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sl 00 )l iy Jgaz 5o iz ablis gl Sloslrs 5l Jol> b
L*B K_x K_y K_z K_xx K_yy K_zz
0.4*0.4 2.78E+07 | 2.78E+07 | 3.79E+07 | 1.29E+06 | 1.30E+06 | 1.61E+06
0.6*0.6 4.17E+07 | 4.17E+07 | 5.69E+07 | 4.36E+06 | 4.39E+06 | 5.44E+06
0.7*0.7 | 4.87E+07 | 4.87E+07 | 6.63E+07 | 6.92E+06 | 6.97E+06 | 8.63E+06
1*1 6.96E+07 | 6.96E+07 | 9.48E+07 | 2.02E+07 | 2.03E+07 | 2.52E+07
1.5*%1.5 1.04E+08 | 1.04E+08 | 1.42E+08 | 6.81E+07 | 6.86E+07 | 8.49E+07
2*2 1.39E+08 | 1.39E+08 | 1.90E+08 | 1.61E+08 | 1.63E+08 | 2.01E+08
2.5%2.5 1.74E+08 | 1.74E+08 | 2.37E+08 | 3.15E+08 | 3.18E+08 | 3.93E+08
3*3 2.09E+08 | 2.09E+08 | 2.84E+08 | 5.45E+08 | 5.49E+08 | 6.80E+08

ol 00 08 3 0,82 0.7%0.7 slal 51 g5l Jow o

S;langs 059,




S;Langs 059,
()

b il Sl iy g oy S 2
a5 jshilon .l 00l 08 5] diges g0 4 (gomol slacl 51 G DCR 55 Jgo 4o

&swjldlgww)osmp@ZJMWW DCR jlads 04 o ala>de

Spoye o e sl b, 5l il g0 0 0

: rw-.’.)b ol slacl o

Qe =1.7.A.F, IN COMPRESS
Qce= A.Fye IN TENSION
STORY(D9) | section | DEMAND(TENSION) | CAPACITY(TENSION) | DCR(TENSION)
7 2UNP28 60732.33 140712 0.43
6 2UNP28 107046.2 140712 0.76
5 2UNP30 154275.79 155232 0.99
4 2UNP30 193211.47 155232 1.24
3 2UNP30 220496.03 155232 1.42
2 2UNP32 258212.81 200112 1.29
1 2UNP32 267208.76 200112 1.34
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STORY(D9) | section | DEMAND(COMPRESS) | CAPACITY(COMPRESS) [ DCR(COMPRESS)
7 2UNP28 -58310.76 71169.49634 0.82
6 2UNP28 -110907.88 71169.49634 1.56
5 2UNP30 -163539.77 85011.56491 1.92
4 2UNP30 -208310.61 85011.56491 2.45
3 2UNP30 -239436.91 85011.56491 2.82
2 2UNP32 -288908.28 105036.7067 2.75
1 2UNP32 -306606.51 105036.7067 2.92

logiw lp P/PeL s oy

story(c1) SECTION DEMAND CAPACITY RATIO
7 DOUBLE22 -11813.9 176352 0.07
6 DOUBLE22 -55154.9 176352 0.31
5 DOUBLE 24 -136779 206448 0.66
4 DOUBLE 24 -248649 206448 1.20
3 DOUBLE27 -392179 242352 1.62
2 DOUBLE27 -546275 242352 2.25
1 DOUBLE27 -745518 242352 3.08
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story(c7) section DEMAND CAPACITY RATIO
7 DOUBLE22 -32228.4 176352 0.18
6 DOUBLE22 -57444.9 176352 0.33
5 DOUBLE 24 -82692.9 206448 0.40
4 DOUBLE 24 -107941 206448 0.52
3 DOUBLE27 -133226 242352 0.55
2 DOUBLE27 -158512 242352 0.65
1 DOUBLE27 -183797 242352 0.76

story(c8) section DEMAND CAPACITY RATIO
7 DOUBLE22 -44489.2 176352 0.25
6 DOUBLE22 -133244 176352 0.76
5 DOUBLE 24 -267713 206448 1.30
4 DOUBLE 24 -439833 206448 2.13
3 DOUBLE27 -642143 242352 2.65
2 DOUBLE27 -850410 242352 3.51
1 DOUBLE27 -1077990 242352 4.45
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b Jolxi plxil @y 4 2

5 Gk a5 0905 2o il S e (Slial Lo e, 5l 655 0 e a0
prr 190 28,5 i o bl dib o (o (Seelins Jolo 5l ol i 51 560 ol
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oph i S IS ay i Seoliys ol s,
FIRST MODE 8 MODES RATIO %
story <13
VX VY VX VY X Y
7 479302 |513046.7 | 530647.8 [ 559599.3 [ 1.107126 | 1.090738 ok
6 851578.2 | 927429.5 | 910363.1 [ 979680.2 | 1.069031 | 1.056339 ok
5 1140166 | 1250638 | 1165568 | 1270867 | 1.022279 | 1.016175 ok
4 1347380 | 1484463 | 1359615 | 1489347 | 1.009081 | 1.00329 ok
3 1479397 | 1634867 | 1527018 | 1668352 | 1.03219 | 1.020482 ok
2 1547869 | 1713937 | 1651394 | 1797064 | 1.066882 | 1.048501 ok
1 1571355 | 1742053 | 1711563 | 1859530 | 1.089228 | 1.067436 ok
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Disp. MAX Disp. CM RATIO
STORY
X Y X Y X Y
7 17.1494 | 14.4433 16.4647 13.9343 1.041586 1.036529
6 14.1457 | 11.9713 13.5804 11.5461 1.041626 1.036826
5 11.0517 9.4012 10.6038 9.0647 1.04224 1.037122
4 8.0181 6.8653 7.6874 6.6172 1.043018 1.037493
3 5.1802 4.4735 4.9617 4.3097 1.044037 1.038007
2 2.7194 2.3775 2.601 2.2888 1.045521 1.038754
1 0.9571 0.8643 0.9118 0.8304 1.049682 1.040824
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Disp. CM
STORY V(Kg) H(m) P(Kg) 0x Oy
X Y

7 16.4647 | 13.9343 | 278327 3.2 284979.8 | 0.052682 | 0.052682

6 13.5804 | 11.5461 | 565608.7 3.2 585840.7 | 0.043957 | 0.043957

5 10.6038 | 9.0647 | 804333.6 3.2 888110.2 | 0.036588 | 0.036588

4 7.6874 | 6.6172 994548 3.2 1190380 | 0.028753 | 0.028753

3 49617 | 4.3097 | 1136134 3.2 1493249 | 0.020379 | 0.020379

2 2.601 2.2888 | 1230002 3.2 1799011 | 0.011888 | 0.011888

1 0.9118 | 0.8304 | 1276220 3.2 2104774 | 0.004699 | 0.004699
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Mode Period UX Uy

1 0.696521 | 63.6807 0
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Mode Period Ux vy uz SumUX [ SumUY | SumUZ RX RY RZ SumRX | SumRY | SumRZ
1 0.696521 | 63.6807 0 0 63.6807 0 0 0 94.2039 | 0.224 0 94.2039 | 0.224
2 0.637526 0 66.3759 0 63.6807 | 66.3759 0 96.4842 0 0 96.4842 | 94.2039 | 0.224
3 0.445222 | 5.3855 0 0 69.0662 | 66.3759 0 0 3.7987 | 14.6375 | 96.4842 | 98.0026 | 14.8614
4 0.383971 | 0.431 0 0 69.4972 | 66.3759 0 0 0.2492 | 14.5742 | 96.4842 | 98.2518 | 29.4357
5 0.351841 0 4.1702 0 69.4972 | 70.5461 0 2.0868 0 0 98.571 [ 98.2518 | 29.4357
6 0.340845 | 0.2298 0 0 69.727 | 70.5461 0 0 0.1165 | 41.4707 | 98.571 | 98.3683 | 70.9063
7 0.152707 | 20.5189 0 0 90.2459 | 70.5461 0 0 1.4527 | 0.0243 | 98.571 | 99.821 | 70.9306
8 0.146138 0 20.2206 0 90.2459 | 90.7668 0 1.2732 0 0 99.8442 | 99.821 | 70.9306
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o> 45 (6390 Jge 02 4 S 4 090 5B )0 Sge 0y L ¢ Sz 2 0 )l

8,5 a0 50 q598 50 950 o Sl fge capd plsie 4 aiS S Gl o o3l 2 190

: m)lo Dgd oo
scale factor
Mode Period UX Uy
X Y
1 0.696521 | 63.6807 0 0.705635 0
2 0.637526 0 66.3759 0 0.73128
3 0.445222 | 5.3855 0 0.059676 0
4 0.383971 0.431 0 0.004776 0
5 0.351841 0 4.1702 0 0.045944
6 0.340845 | 0.2298 0 0.002546 0
7 0.152707 | 20.5189 0 0.227367 0
8 0.146138 0 20.2206 0 0.222776
sum 90.2459 | 90.7667 1 1
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Point Force/SF Disp/SF

E- -0.2 -9, ]

N, ot |

D- -0.2 0.5 e =

C- -1.015 0.5 NEE SRR N

B- -1. 0. =

B 0. 0. |I

B 1. 0.

C 1.33 11.

D 0.8 11.

E 0.8 : T ! [V Hinge is Rigid Plastic

[~ Symmetric
r— Scaling for Force and Disp - 4
Positive Negative
V UseYieldForce  Force SF | I _
S | 2oL s Sy Juaso
v Use Yield Disp DispSF | [ i
. Acceptance Criteria (Plastic Disp/SF)
Positive Negative

Immediate Occupancy [0.25 [-0.25
Life Safety 7. |-5.
Collapse Prevention ]9. I-?.

~Type
(¢ Force - Displacement

" Stress - Strain

Hihge Lenath I

DKI
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roperty Data for COL - PMM

Moment/SF Rotation/SF
-0.2
-0.2

-1.25
-1
0.
1.

1.25
02
0.2

j

| B

m|o|o|m|x|e|o|2(m
~am|o| oo ;mimly

v Hinge is Rigid Plastic
IV Symmetric

— Scaling for Moment and Rotation
Positive Negative

[T UseYield Moment Moment SF l
[V UseYield Rotation  Rotation SF |

— Acceptance Criteria [Plastic Rotation/SF)
Positive Negative

Immediate Occupancy

Life Safety

Collapse Prevention

- Axial Load - Displacement Relationship

¢ Proportional ta Moment - Rotation

" Elastic - Perfectly Plastic

Cancel |
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Static Nonlinear Case Name

GRAVITY

— Options
(¢ Load to Level Defined by Pattern

" Push to Disp. Magnitude I

[T Use Conjugate Displ. far Control

Monitor |U>< V] I ISTUHY? I

v Save Positive Increments Only

Start from Previous Case

Minimum Saved Steps
Maximum Null Steps
Maximum Total Steps

M aximum Iterations/Step

Iteration Tolerance

|1 .000E-04
IU.EI1

Event Tolerance

— Member Unloading Method

— Geometric Nonlinearity Effects

IUnIoad Entire Structure L]

| None

- Load Pattern
Load Scale Factor

[DEAD <11

mE

Modify |

Delete

— Active Structure

Active Group

[~ Loads Apply to Added Elements Only

Stage
Modify
Insert

Delete

[ ok ]

Cancel ]
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Static Nonlinear Case Data

Static Nonlinear Case Name

— Options
(" Load to Level Defined by Pattern Minimurm Saved Steps |1 0

+ Push to Disp. Magnitude 124-5 Magimum Null Steps IZUU

[v Use Conjugate Displ. for Control Maximum Total Steps |400

Monitar |U>< 'l |? ISTUFIY? vl Maximum Iterations/Step

Start from Previous Case IGF{AVITY v' Iteration Tolerance

v Save Positive Increments Only Event Tolerance

— Member Unloading Method — Geometric Nonlinearity Effects

|Hestart Using Secant Stiffness L] IP-D elta

— Load Pattern — Active Structure
Load Scale Factor Active Group

[accdix v ||-1. Stage

Add
acc dirY M':'d"i'
Modify |
Insert I
Delete
Delete

[~ Loads &pply to Added Elements Unly

I 0K I Cancell

32
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Te=Ti

2000

Vy=7 801.1612 ton
1600

5y=1 59,8529 rmm

Base shear (ton)

1000

500

| | |
0 50 100 150 20 20
Displacement (mm)

ot
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step | Displacement | Base Force A-B B-10 10-LS LS-CP CP-C| C-D D-E >E | TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 2.46 277183.4 112 0 0 0 0 0 0 0 112
2 4.92 554366.5 112 0 0 0 0 0 0 0 112
3 7.38 831549.8 112 0 0 0 0 0 0 0 112
4 9.84 1108734 111 1 0 0 0 0 0 0 112
5 11.1495 1256284 108 3 1 0 0 0 0 0 112
6 14.8905 1665118 105 4 2 0 0 0 1 0 112
7 15.7885 1761386 104 4 3 0 0 0 1 0 112
8 15.7887 1740386 102 6 2 0 0 0 2 0 112
9 17.111 1876604 102 6 1 0 0 0 3 0 112
10 17.111 1839322 97 8 3 0 0 0 4 0 112
11 18.9029 2023108 96 4 6 0 0 0 6 0 112
12 18.903 1736591 94 5 7 0 0 0 6 0 112
13 22.3212 1896788 94 5 7 0 0 0 5 1 112
14 22.4711 1903717 94 5 7 0 0 0 5 1 112
15 22.471 1878483 94 5 7 0 0 0 4 2 112
16 22.762 1892086 94 5 7 0 0 0 2 4 112
17 22.7621 1805665 93 6 3 4 0 0 2 4 112
18 24.5988 1890835 112 0 0 0 0 0 0 0 112
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Static Nonlinear Case Name

~ Dptions
(" Load to Level Defined by Pattern Minimum Saved Steps '10_

(¢ Push to Disp. Magnitude '-ZR— Mazimum Null Steps I_ZUL'I—

[V Use Conjugate Displ. for Control Masimum Total Steps 'ﬁg—
Monitor m I—?— m M aximum lterations/Step '10—
Start from Previous Case Iﬁ Iteration Tolerance r‘m—

v Save Positive Increments Only Event Tolerance IU.D1

~Member Unloading Method — Geometric Nonlinearity Effects

|Restart Using Secant Stiffness | |P-Delta

— Load Pattem ~ Active Structure
Load Scale Factor Active Grouo

laccdiy ~|f1. Stage  [aLL = Add

Add '
acc dir X 0.4 Modify
Maodify |
Insert
Delete |
Delete

[~ Loads &pply to Added Elements Only

| 0K I Cancell
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Step | Displacement | Base Force A-B B-10 10-LS LS-CP CP-C C-D D-E >E TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 2.46 324057.6 112 0 0 0 0 0 0 0 112
2 4.92 648115.1 112 0 0 0 0 0 0 0 112
3 7.38 972172.8 112 0 0 0 0 0 0 0 112
4 9.84 1296234 111 1 0 0 0 0 0 0 112
5 10.5225 1386143 107 2 3 0 0 0 0 0 112
6 14.3179 1874384 106 3 2 0 0 0 1 0 112
7 14.5291 1900659 105 4 2 0 0 0 1 0 112
8 14.5293 1882988 103 5 2 0 0 0 2 0 112
9 15.6463 2016838 103 4 2 0 0 0 3 0 112

10 15.6465 1990097 97 8 3 0 0 0 4 0 112
11 16.6124 2102162 95 6 5 0 0 0 6 0 112
12 16.6124 1774579 94 7 5 0 0 0 5 1 112
13 20.334 1972650 94 7 5 0 0 0 5 1 112
14 20.3337 1944861 94 7 5 0 0 0 3 3 112
15 20.6931 1963929 94 7 5 0 0 0 2 4 112
16 20.6932 1876281 90 9 3 4 0 0 2 4 112
17 23.3447 2010263 89 7 5 4 0 0 3 4 112
18 24.0184 2039350 89 5 5 4 0 0 5 4 112
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 Static Nonlinear Case Data

Static Nonlinear Case Name RMODE

i~ Options
(" Load to Level Defined by Pattern Minimum Saved Steps |1 0

¢ Push to Disp. Magnitude [245 Maximum Null Steps [200

v Use Conjugate Displ. for Control Maximum Total Steps |4ng

Monitor lUX vl I? ISTDRY? vl M aximum lterations/Step
Start from Previous Case IGRAVITY vl Iteration Tolerance |U.U1

v Save Positive Increments Only Event Tolerance |0.01

i~ Member Unloading Method ~ Geometric Nonlinearity Effects

|Hestart Using Secant Stiffness _v_l IP-D elta

— Load Pattern —Active Structure
Load Scale Factor Active Groun

[MODE  ~|l07 Stage [l v Add
Modify

Maodify
Insert

Delete
Delete

[~ Loads Apply to Added Elements Only

Cancel I
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1600

1600
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1200
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Step | Displacement Base Force A-B B-10 10-LS LS-CP CP- C-D D-E >E | TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 2.46 359946.8 112 0 0 0 0 0 0 0 112
2 4.92 719893.4 112 0 0 0 0 0 0 0 112
3 7.38 1079842 111 1 0 0 0 0 0 0 112
4 8.8371 1293053 104 4 3 0 0 0 1 0 112
5 11.419 1654811 101 3 4 0 0 0 4 0 112
6 11.4192 1336543 101 3 4 0 0 0 4 0 112
7 13.8792 1480346 100 4 4 0 0 0 3 1 112
8 15.7532 1588853 100 4 4 0 0 0 0 4 112
9 15.7534 1500369 99 5 0 4 0 0 0 4 112
10 18.2337 1643497 92 9 2 0 4 0 1 4 112
11 20.9408 1794236 89 6 5 0 4 0 4 4 112
12 20.9411 1507986 89 6 5 0 4 0 4 4 112
13 23.4011 1613193 89 6 5 0 4 0 4 4 112
14 23.8784 1633603 89 6 5 0 4 0 4 4 112
15 24.6 1653634 112 0 0 0 0 0 0 0 112
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Static Nonlinear Case Data

Static Nonlinear Case Name | MODE

— Dptions
(" Load to Level Defined by Pattern Minimum Saved Steps hU—

(¢ Push to Disp. Magnitude i184— Mazimum Null Steps l2007

[v Use Conjugate Displ. for Control Masimum Total Steps !r

Monitor m l?_ [m M aximum Iterations/Step hﬂi
Start from Previous Case [WI Iteration Tolerance |0017

[v Save Positive Increments Only Ewvent Tolerance IU.U1

— Member Unloading Method i~ Geometric Nonlinearity Effects

| &pply Local Redistribution | |P-Delta |

- Load Pattern - Active Structure
Load Scale Factor Active Group

[MODE  ~|[-0.73 Stage  [alL = Add

MODE 5 Modify

MODE 8
Insert

Delete
Delete

[~ Loads Apply to Added Elements Only

Cancel l

e
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Step Displacement | Base Force A-B B-10 10-LS LS-CP CP-C C-D D-E >E | TOTAL
0 -0.0328 0 112 0 0 0 0 0 0 0 112
1 1.6072 767027.9 110 2 0 0 0 0 0 0 112
2 3.2472 1534056 108 4 0 0 0 0 0 0 112
3 3.6179 1693997 104 4 2 0 0 2 0 0 112
4 4.4415 2014119 100 8 0 0 0 0 4 0 112
5 4.369 2014119 100 4 4 0 0 0 4 0 112
6 4.1249 1484563 100 4 4 0 0 0 4 0 112
7 5.7649 1596432 100 4 4 0 0 0 4 0 112
8 7.4049 1708250 100 4 4 0 0 0 2 2 112
9 9.1999 1829352 100 4 4 0 0 0 2 2 112

10 9.1985 1829352 100 4 4 0 0 0 0 4 112
11 9.1598 1746750 100 4 4 0 0 0 0 4 112
12 9.1597 1746750 100 4 4 0 0 0 0 4 112
13 9.0992 1665207 100 0 4 4 0 0 0 4 112
14 12.1937 1869700 98 2 2 0 4 2 0 4 112
15 13.6017 1960330 96 4 0 0 4 0 4 4 112
16 13.5867 1960330 96 0 4 0 4 0 4 4 112
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2. ACCY PUSH CASE
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3. MODEX PUSH CASE
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Qce =1.7.A.F, IN COMPRESS
Qce = A.Fye IN TENSION
story(D9) | section | DEMAND(TENSION) | CAPACITY(TENSION) DCR
7 2UNP28 90857.19 140712 0.65
6 2UNP28 162621.1 140712 1.16
5 2UNP30 235160.13 155232 1.51
4 2UNP30 295395.7 155232 1.90
3 2UNP30 337615.54 155232 2.17
2 2UNP32 396899.11 200112 1.98
1 2UNP32 413520.27 200112 2.07
story(D9) | section | DEMAND(COMPRESS) | CAPACITY(COMPRESS) DCR
7 2UNP28 -88448.18 71169.50 1.24
6 2UNP28 -166540 71169.50 2.34
5 2UNP30 -244575.6 85011.56 2.88
4 2UNP30 -310590.26 85011.56 3.65
3 2UNP30 -356551.9 85011.56 4.19
2 2UNP32 -427580.24 105036.71 4.07
1 2UNP32 -453069.68 105036.71 4.31
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story(c1) SECTION compress CAPACITY(COMPRESS) RATIO(COMPRESS)

7 DOUBLE22 -11806.61 165024.23 0.07

6 DOUBLE22 -34868.13 165024.23 0.21

5 DOUBLE 24 -57485.24 194791.26 0.30

4 DOUBLE 24 -74270.21 194791.26 0.38

3 DOUBLE27 -73245.83 230953.47 0.32

2 DOUBLE27 -122846.44 230953.47 0.53

1 DOUBLE27 -95702.45 230953.47 0.41
story(c7) section compress CAPACITY(COMPRESS) RATIO(COMPRESS)

7 DOUBLE22 -32228.36 165024.23 0.20

6 DOUBLE22 -57444.91 165024.23 0.35

5 DOUBLE 24 -82692.89 194791.26 0.42

4 DOUBLE 24 -107940.87 194791.26 0.55

3 DOUBLE27 -133226.36 230953.47 0.58

2 DOUBLE27 -158511.84 230953.47 0.69

1 DOUBLE27 -183797.32 230953.47 0.80
story(c8) section COMPRESS CAPACITY(COMPRESS) RATIO(COMPRESS)

7 DOUBLE22 -120183.39 165024.23 0.73

6 DOUBLE22 -395801.87 165024.23 2.40

5 DOUBLE 24 -575586.81 194791.26 2.95

4 DOUBLE 24 -625902.29 194791.26 3.21

3 DOUBLE27 -731274.30 230953.47 3.17

2 DOUBLE27 -935764.44 230953.47 4.05

1 DOUBLE27 -1213616.34 230953.47 5.25

oy 45 Cowl pgado oy all 0.5 5 18,5 cas ol 5145 wils oo el ol 3ub

o (ol &5 Syg0 50 Lol 0l (o (295 09l J S g9 5 (o S g (590
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FIRST MODE 8 MODES RATIO %
story <13
VX VY VX VY X Y
7 479302 |513046.7 | 530647.8 | 559599.3 [ 1.107126 | 1.090738 ok
6 851578.2 | 927429.5 | 910363.1 | 979680.2 | 1.069031 | 1.056339 ok
5 1140166 | 1250638 | 1165568 | 1270867 | 1.022279 | 1.016175 ok
4 1347380 | 1484463 | 1359615 | 1489347 | 1.009081 | 1.00329 ok
3 1479397 | 1634867 | 1527018 | 1668352 | 1.03219 | 1.020482 ok
2 1547869 | 1713937 | 1651394 | 1797064 | 1.066882 | 1.048501 ok
1 1571355 | 1742053 | 1711563 | 1859530 | 1.089228 | 1.067436 ok
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)3 5059 joS 1.3 S o solod ¢ Gl Sgpuiin ool s 4y polie 5l aS shailea
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Disp. MAX Disp. CM n
story
X Y X Y X Y
7 25.8266 | 21.7591 | 24.7954 | 20.9925 | 1.041588 | 1.036518
6 21.2988 | 18.0317 | 20.4473 | 17.3914 | 1.041644 | 1.036817
5 16.6343 | 14.1558 15.96 13.6492 | 1.042249 | 1.037116
4 12.0612 | 10.3317 | 11.5636 | 9.9583 | 1.043032 | 1.037496
3 7.7842 6.7257 7.4557 6.4794 | 1.04406 | 1.038013
2 4.0778 3.5674 3.9001 3.4343 | 1.045563 | 1.038756
1 1.4287 1.2916 1.3609 1.2408 | 1.04982 | 1.040941
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P-A )4| 6 3
Ao P-A Sl e a5 ad ol (880 G oy aslos sl ol b o
Ogd gwyp PS8 el Coro wl., odu ol o Jloged
cm
STORY V(Kg) H(m) P(Kg) 0(x) o(y)
UX(cm) UY(cm)
7 24.7954 | 20.9925 | 421058.8 3.2 284979.8 | 0.052444 0.0444
6 20.4473 | 17.3914 | 855664.5 3.2 585840.7 | 0.043748 | 0.03721
5 15.96 13.6492 | 1216812 3.2 888110.2 | 0.036402 | 0.031132
4 11.5636 9.9583 | 1504573 3.2 1190380 | 0.02859 | 0.024621
3 7.4557 6.4794 | 1718767 3.2 1493249 | 0.020242 | 0.017591
2 3.9001 3.4343 | 1860772 3.2 1799011 | 0.011783 | 0.010376
1 1.3609 1.2408 | 1930692 3.2 2104774 | 0.004636 | 0.004227
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1 0.696521 | 63.6807 0
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Mode Period Ux Uy uz SumUX [ SumUY | SumUZ RX RY RZ SumRX | SumRY | SumRZ
1 0.696521 | 63.6807 0 0 63.6807 0 0 0 94.2039 | 0.224 0 94.2039 | 0.224
2 0.637526 0 66.3759 0 63.6807 | 66.3759 0 96.4842 0 0 96.4842 | 94.2039 | 0.224
3 0.445222 | 5.3855 0 0 69.0662 | 66.3759 0 0 3.7987 | 14.6375 | 96.4842 | 98.0026 | 14.8614
4 0.383971 | 0.431 0 0 69.4972 | 66.3759 0 0 0.2492 | 14.5742 | 96.4842 | 98.2518 | 29.4357
5 0.351841 0 4.1702 0 69.4972 | 70.5461 0 2.0868 0 0 98.571 | 98.2518 | 29.4357
6 0.340845 | 0.2298 0 0 69.727 | 70.5461 0 0 0.1165 | 41.4707 | 98.571 | 98.3683 | 70.9063
7 0.152707 | 20.5189 0 0 90.2459 | 70.5461 0 0 1.4527 | 0.0243 | 98.571 | 99.821 | 70.9306
8 0.146138 0 20.2206 0 90.2459 | 90.7668 0 1.2732 0 0 99.8442 | 99.821 | 70.9306
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scale factor
Mode Period UX Uy
X Y
1 0.696521 | 63.6807 0 0.705635 0
2 0.637526 0 66.3759 0 0.73128
3 0.445222 | 5.3855 0 0.059676 0
4 0.383971 0.431 0 0.004776 0
5 0.351841 0 4.1702 0 0.045944
6 0.340845 | 0.2298 0 0.002546 0
7 0.152707 | 20.5189 0 0.227367 0
8 0.146138 0 20.2206 0 0.222776
sum 90.2459 | 90.7667 1 1
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Point Force/SF Disp/SF
E- -0.2 -9, ]
N, ot |
D- -0.2 0.5 e
C- -1.015 0.5 R EEENN
B- -1. 0. T ]
B 0. 0. _“
B 1. 0.
C 1.33 11. v
D L 1, [V Hinge is Rigid Plastic
E 0.8 | 74, i Lol > Sy :
[ Eirmatic oYU ) A J-a-°-0
~Scaling for Force and Disp - 4
Positive Negative
V UseYieldForce  Force SF | l
v Use Yield Disp DispSF | [
::- Acceptance Criteria (Plastic Disp/SF)
Paositive Negative
Immediate Occupancy [0.25 |-0.25
Life Safety 7. |-5.
Collapse Prevention 3. [-7.

= T ype -
(¢ Force - Displacement

(" Stress - Strain

Hihge Lenath I

DKI
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=rty Data for COL - PMM |

Moment/SF Ratation/SF
-0.2
-0.2

-1.25
-1
0.
1.

1.25

02
02

-

|

m|o|o|w|=|o|oe|m

v Hinge is Rigid Plastic
v Symmetric

N OO O fldn

— Scaling for Moment and Rotation
Positive Negative

[T UseYield Moment Moment SF I
v UseVYield Rotation  Rotation SF I

— Acceptance Criteria [Plastic Rotation/SF)
Paositive Negative

Immediate Occupancy

Life Safety

Collapse Prevention

— Axial Load - Displacement Relationship

¢ Proportional to Moment - Rotation

" Elastic - Perfectly Plastic

Cancel |

Ugiw > LS.a.u.u\b LJ-'G-Q-D

Ll 00l 03 0 0,5 sl sl Defult cdl> 5l Lsgin jo Stodly Jate iy p25 4o
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Static Nonlinear Case Data

Static Nonlinear Case Name GRAVITY

— Options

(¢ Load to Level Defined by Patterm Minimum Saved Steps
" Push to Disp. Magnitude ,— Maximum Null Steps
™ Use Conjugate Displ. for Control Masirum Total Steps
Monitor ,@ |?7 Im M aximum Iterations/Step
Start from Previous Case I—_v_’ Iteration Tolerance IW

v Save Positive Increments Only Event Tolerance IU.D1

— Member Unloading Method — Geometric Nonlinearity Effects

IUnIoad Entire Structure ;J INone

- Load Pattern — Active Structure
Load Scale Factor Active Groun

[DEAD  ~|]11 Stage  [alL = Add

Add
LIVE 1.1 Modify
Modify |
Insert
Delete |
Delete

[~ Loads Apply to Added Elements Only

| oK I Cancell

T es
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Static Nonlinear Case Name

~ Options
" Load to Level Defined by Pattern

* Push to Disp. Magnitude [22.4

v Use Conjugate Displ. for Control

Monitor IUX vl I? ISTDFIY? vl
IGRA\/ITY vl

v Save Positive Increments Only

Start from Previous Case

e
[0
lo

Minimum Saved Steps
Maximum Null Steps
Maximum Total Steps

M aximum Iterations/Step
Iteration Tolerance

Event Tolerance

~Member Unloading Method

S;langs 059,

— Geometric Nonlinearity Effects

IFIestart Using Secant Stiffness _v_I IP-DeIta

-~ Load Pattern ~ Active Structure

Load Scale Factor Active Group
|acc dir % l.”1 Stage ALL = Add

Add .
accdiry -0.4501 Modify
Modify I
Insert
Delete I
Delete

[ Loads Apply to Added Elements Only

Cancel ]
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step D:":'::e BaseForce | AB | B0 | 10-Ls [ LscP | cp-c | ¢D | DE | >E | TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 224 | 2536562 | 112 0 0 0 0 0 0 0 112
2 448 | 5073123 | 112 0 0 0 0 0 0 0 112
3 672 | 7609684 | 112 0 0 0 0 0 0 0 112
4 8.96 1014625 | 111 1 0 0 0 0 0 0 112
5 | 11.0692 | 1253473 | 108 3 1 0 0 0 0 0 112
6 | 147939 | 1662358 | 105 4 2 0 0 0 1 0 112
7 | 157066 | 1760686 | 104 | 4 3 0 0 0 1 0 112
8 | 157068 | 1739768 | 102 6 2 0 0 0 2 0 112
9 | 17.012 | 1874785 | 102 6 1 0 0 0 3 0 112
10 | 17.0123 | 1837382 | 97 9 2 0 0 0 4 0 112
11 | 18815 | 2023192 | 9 5 5 0 0 0 6 0 112
12 | 188141 | 1725767 | 95 5 6 0 0 0 6 0 112
13 | 21.2082 | 1834603 | 95 5 6 0 0 0 5 1 112
14 | 22167 | 1877877 | 95 5 6 0 0 0 5 1 112
15 | 22.1674 | 1852507 | 95 5 6 0 0 0 4 2 112
16 | 22.3991 | 1862986 | 112 0 0 0 0 0 0 0 112
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Static Nonlinear Case Name |m

-~ Options
" Load to Level Defined by Pattern Minimum Saved Steps |1 0

* Push to Disp. Magnitude 122-4 Maxirmum Null Steps |200

fv Use Conjugate Displ. for Control Masimum Total Steps |400

Monitor IUY 'l I ISTUHY? I Maximum Iterations/Step |1 0
Start from Previous Case I I Iteration Tolerance |0.01

v Save Positive Increments Only Event Tolerance |0.01

- Member Unloading Method ~ Geometric Nonlinearity Effects

IFiestart Using Secant Stiffness L] lF’-Delta

- Load Pattern — Active Structure
Load Scale Factor Active Grouo

laccdix  v||04 Stage [l v Add

acc dirY Maodify
Modify |
Insert
Delete
Delete

[~ Loads Apply to Added Elements Only

Cancel ]
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1500

Base shear (ton)

: 6y=1 40.2454 mm

1000

500

70



S;langs 059,

()

Step D:":'::e BaseForce | AB | B0 | 10-LS | Ls-cP | cpc | ¢D | D-E >E | TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 2.24 296499.6 | 112 0 0 0 0 0 0 0 112
2 4.48 592999 112 0 0 0 0 0 0 0 112
3 6.72 8894986 | 112 0 0 0 0 0 0 0 112
4 8.96 1185999 | 111 1 0 0 0 0 0 0 112
5 | 104517 | 1383458 | 109 0 3 0 0 0 0 0 112
6 | 14.0429 | 1847850 | 106 3 2 0 0 0 1 0 112
7 | 144662 | 1901419 | 105 3 3 0 0 0 1 0 112
8 | 14.4664 | 1883530 | 103 5 2 0 0 0 2 0 112
9 | 155458 | 2013371 | 103 4 2 0 0 0 3 0 112
10 | 15.5459 | 1986585 | 97 8 3 0 0 0 4 0 112
11 | 165601 | 2104046 | 95 6 5 0 0 0 6 0 112
12 | 1656 | 1764986 | 94 7 5 0 0 0 6 0 112
13 | 19.1068 | 1897502 | 94 7 5 0 0 0 5 1 112
14 | 20.0964 | 1947833 94 7 5 0 0 0 5 1 112
15 | 200962 | 1919402 | 94 7 5 0 0 0 3 3 112
16 | 203752 | 1933829 | 94 7 5 0 0 0 2 4 112
17 | 203752 | 1843917 | 91 10 1 4 0 0 2 4 112
18 | 223987 | 1946899 | 112 0 0 0 0 0 0 0 112
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Static Nonlinear Case Name MODE

— Options -

(" Load to Level Defined by Pattern Minimum Saved Steps |1 0

¢ Push to Disp. Magnitude |22-4 Maxirmum Null Steps |200

v Use Conjugate Displ. for Control Masimum Total Steps [400

Monitor IUX vl l? lSTOFﬁY? vl Mawximum Iterations/Step
Start from Previous Case lGFiAVITY vl Iteration Tolerance lU.1

v Save Positive Increments Only Ewvent Tolerance |0.01

— Member Unloading Method- — Geometric Nonlinearity Effects

| Restart Using Secant Stiffness j lF'-Delta

— Load Pattern — Active Structure
Load Scale Factor Active Group

[MODE  ~|j07 Stage  [aLL v Add
Modify

Insert

Delete

[ Loads Apply to Added Elements Only

Cancel I
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Step | Displacement | Base Force | A-B B-I0 | 10-LS | LS-CP | CP- C-D D-E >E TOTAL
0 0 0 112 0 0 0 0 0 0 0 112
1 2.24 353531.9 112 0 0 0 0 0 0 0 112
2 4.48 707063.6 112 0 0 0 0 0 0 0 112
3 6.72 1060597 110 2 0 0 0 0 0 0 112
4 8.7859 1386663 102 5 5 0 0 0 0 0 112
5 11.2382 1759591 102 5 3 0 0 0 2 0 112
6 11.3351 1772631 100 3 5 0 0 0 4 0 112
7 11.3353 1421684 100 3 5 0 0 0 4 0 112
8 13.5753 1561568 99 4 5 0 0 0 2 2 112
9 15.613 1687731 99 4 5 0 0 0 0 4 112
10 15.6132 1593242 94 8 2 4 0 0 0 4 112
11 18.5581 1773461 90 7 7 0 4 0 0 4 112
12 20.9312 1913470 90 7 6 0 4 0 1 4 112
13 21.2085 1929281 87 4 9 0 4 0 4 4 112
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Static Nonlinear Case Data

MODE

Static Nonlinear Case Name

- Options

o
00
400
oo
oo
oo

" Load to Level Defined by Pattern

" Push to Disp. Magnitude |22-4

v Use Conjugate Displ. for Control

Monitor IUY vI |? ISTUHY? vl
IGFIAVITY vl

v Save Positive Increments Only

Minimum Saved Steps
Maximum Null Steps
Maximum Total Steps
Maximum Iterations/Step
Start from Previous Case Iteration Tolerance

Event Tolerance

75

- Member Unloading Method

~ Geometric Nonlinearity Effects

IApply Local Redistribution LI

|P-Delta

1 Active Stucture

- Load Pattern
Load

{MODE

Scale Factor

v ||0.73

MODE 5
MODE 8

Delete

Active Group

[ Loads Apply to Added Elements Only

Stage
Modify
Insert

Delete

Cancel
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Iran-Str. 5-Push over
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2000~ =
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76



S;langs 059,

(@A)

Step | Displacement | Base Force | A-B B-10 I0-LS | LS-CP | CP-C | C-D D-E >E TOTAL
0 -0.0326 0 112 0 0 0 0 0 0 0 112
1 2.2074 1050637 110 2 0 0 0 0 0 0 112
2 3.256 1542438 104 4 2 0 0 2 0 0 112
3 4.4469 2020791 100 8 0 0 0 0 4 0 112
4 4.3779 2020791 100 4 4 0 0 0 4 0 112
5 4.1248 1479213 100 4 4 0 0 0 4 0 112
6 6.3648 1624382 100 4 4 0 0 0 4 0 112
7 8.6048 1769455 100 4 4 0 0 0 2 2 112
8 9.1413 1804181 100 4 4 0 0 0 2 2 112
9 9.1399 1804181 100 4 4 0 0 0 0 4 112

10 9.1017 1722268 100 4 4 0 0 0 0 4 112
11 9.1018 1722268 100 4 4 0 0 0 0 4 112
12 9.0406 1639252 100 0 4 4 0 0 0 4 112
13 12.8084 1875074 98 2 2 0 4 2 0 4 112
14 13.9984 1947900 96 4 0 0 4 0 4 4 112
15 13.9832 1947900 96 0 4 0 4 0 4 4 112
16 13.7951 1357396 96 0 4 0 4 0 4 4 112
17 16.0351 1604282 96 0 4 0 4 0 4 4 112
18 17.5655 1771818 96 0 4 0 2 2 4 4 112
19 18.8723 1806280 96 0 4 0 0 0 8 4 112
20 18.8055 1806280 96 0 4 0 0 0 8 4 112
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1.ACCY PUSH CASE

AT,
i =)

DO @

VA
—( >
NI
(=
N
N
_O\

STORYS

STORY7

}?f() Y6

HORYS

]
=
=
=
=
>

MJORY3

hTORY2

TORY1

] BASE
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2.ACCY PUSH CASE

) ) ”

STORYS

STORY7

[Sxokve

RYS5

SIPRY4

<
<
>
<
<
<

STORY2

% TORY1
: 7 T~ JBAsE

N EE
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3. MODEX PUSH CASE

/™ /N bz 7
(1) (1) 47 (1)
(&) (8) (c) (0)
T T T
STORYS

STORY7

=05

STORY4

STORY3

STORY2

STORY1

4
5 BASE
- N
| 5 ) 1
B LS CP C D

J*A,LA_A‘&Y[%QLE_?E)Q‘QJJA_E_:_E.)[?Q‘QMJSGAOML&.AAS)}EJL«QCAJBQ%‘)Q

] 00y LS YU clids o 18T SCelldly
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4. MODEY PUSH CASE

RCO
_O

$ &
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