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(0.8 =) (087 5) (0.73 5)

Y -tramslation with torsion * tramslaton Torsion
(.87 =) (0.54 5) (0.74 5}

Y -tramslation with torsion * tramslaton Torsion
(.84 =) (0.78 5) (.65 5)

Y -tramslation with torsion * tramslaton Torsion
(.78 =) (0.70 5} (0.54 5}

W -translation with torsion ¥ tramslation Torsion
(.86 =) (0.81 5) (D67 5)

Y -translation with torsion * tramslation Torsion
(082 =) (0.75 5) (058 5)

Y -translation with torsion * tramslation Torsion
(.86 =) (0.83 5) (0.6 5)

Y -translation * tramslation Torsion

(.73 =) (0.72 5) (056 5)

Y -translation with torsion * translation Torsion
(.99 =) (0.96 5} (D82 5)
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Minimum Number of Modes
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[[1 Show advanced Load Parameters
Other Parameters.

Frequency Shift (Center)

Cancel

Cutoff Frequency (Radius)

il

Convergence Tolerance 1.000E-09

Allow Automatic Frequency Shifting
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File  Wiew  Format-Filter-S5ort Select Options

Unitz: A= Noted Bazg
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OutputCase CaseType StepType GlobalFX GlobalFY GlobalFZ {
Text Text Kof Kof Kaf
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Spy LinRespSpec Max 3.340E-05 T3857.31 5.15

M: 09385767058




@mohammadpoubahram

o )\ 658 5 (5 92eidlo— )y gydass C‘ﬁ

M: 09385767058

P39S dulr Ol




| &

o )l 6}5:5@\3—)344»;0(

M: 09385767058

@mohammadpoubahram

apooooDooooooDoooooDoDo oo ooooD oo oo oD oo oo ooDoN oo oo oo o oo oo o oo oooNoooooD oo oo ooNoN o oo oo oo oooDoD o oo oooDNoooooNoNooooDooNoNooooDooDoDooooDoNooooDnn



o )\ 658 5 (5 92eidlo— )y gydass f‘””
@mohammadpoubahram

“ Wlae s s )L,

Wind Design

Earthquake Design
Ootion z

Earthgquake Design
Option 1 H
Maximum Lateral Force
induced in the building,
if elastic

Assumed LINEAR Behaviour
of Building

Earthquake Design

Maximum Lateral Force
induced in the building,
if inelastic

Actual NONLINEAR Behaviour
of Building

& o [P Shigh

Maximum Displacement imposed by the Earth
depends on Seismic Zone
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Plastic Nonlinear Finite length Finite
hinge spring hinge hinge zone section element

| J AN J

R & B 43

Concentrated plasticity Distributed plasticity
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This face stretches in tension
and transverse cracks develop

Flexure Failure

= Shear Failure colurmm
\ Inclined crack

Xcrack

K-crock

Flexure Failure Shear Failure
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Operational Level

= Megligible structural and
nonstructural damage

= Occupants are safe
during event

= LHilities are available

= Facility is available for
immediate re-use (some
cleanup required)

= Loss < 5% of
replacement value

Immediate Occupancy Level

= Megligible structural

damage

= Dccupants safe during
event

= Minor nonstructural
damage

=  Building is safe to
occupy but may not
function

= Limited intermuption of
operations

= Losses < 15%
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Life Safety Level

=  Significant structural

damage

= Some injuries may
OCCUr

= Extensive nonstructural
damage

=  Bullding not safe for
recccupanmncy until
repaired

= Losses < 30%

Collapse Prevention Level

- Extensive [(near
complete) structural amnd
nonstructural damage

=  Significant potential for
injury but not wide scale
loss of life

= Extended loss of use

= Repair may not be
practical

« Loss == J30%
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Global Response and Performance

Loading Severity

Structural Displacement A
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File Edit View Define

Draw

OV H&20 /&
Em

Select

Assign  Analyze Display Design  Options  Tools  Help

Select |:> b ‘Eﬂ Pointer/Window

Deselect < poly Ctrl+Shift+0
Select Using Tables S?‘ Intersecting Poly  Ctrl+Shift+P

) ) \h" Intersecting Line  Crl+Shift+L
Invert Selection Ctrl+K

LQFT Coordinate Specification 3
Get Previous Selection  Ctrl+)

5 - Qi nal- T -I@ -

v X | [ 3D View

¥ Select Lines Parallel T ) |
Clear Selection Ctrl+Q |\\ e e |:,>

Lk Click Straight Line Object

* -
[h? CoordmateAxesorPIane...I ‘

;_] ph Properties 3
=] ]
|HJI ’[3 Assignments 3

Il

5 Select Lines Parallel to Coordinate Axes or Plane
Select Lines That Are

®) Parallel to Specified ltems

() NOT Parallel to Specified ltems

Compare Line Orientation To

®) Coordinate Axes and Planes

(0 Line Objects

() Area Objects

Tolerance Angle
® Default (0.057 deg)
() User Angle deg

A4 %

Select Axes and Planes
Coord System GLOBAL v
[ X Avis
Y Axis
[ Z Axis
XY Plane
[[] XZ Plane
[ ] YZ Plane
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File  Edit View Define Draw  Select | Assign | Analyze  Display  Design  Options  Tools  Help
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J W Joint Restraints ] Frarme =:=._ > | I"’ Frame Sections...
& (1 1 Cable v | #. Property Modifiers...
1 | _g | | E Tendon L4 [@; Material Property Owvenwrites...
L
\ T T Area ' g‘, Releases/Partial Fixity...
Iﬁ\:\-! Solid g y: Local Axes...
:;)E{.J: Link/Support g 5&5 Reverse Connectivity...
;Ezlj Joint Loads ¥ |1 End (Length) Offsets...
'E Frarne Loads ¥ | 7% Insertion Point...
D Cable Loads g %, Output Stations...
r=3 Tendon Loads 3 :0\: > Delta Force..
= Area Loads »

Solid Loads 8 Rt

|.:4 Link/Support Loads 3 e’;’k Tension/Compression Limits...
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o Joint Patterns... H'ij—ﬁ = |]|
o o . .
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:Dé Assign to Group... Ctrl+ Shift+ G J&
- . -
Line Springs...

iR Update All Generated Hinge Properties ‘??
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Auto Hinge Type

From Tables In FEMA 356
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Display  Design  Options

Frame Hinge Assignment Data
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Relative
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Select a FEMA3SE Table

Compenent Type
(®) Primary
O Secondary

Table 5-5 (Steel Beams - Flexure)

Degree of Freedom :>

O w2z
® M3

1

odify/Show Auto Hinge... |
i

V Delete Hinge |

1

Deformation Centrolled Hinge Load Carrying Capacity
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(") |s Extrapolated After Point E
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File Edit View Define Draw  Select Analyze Display Design  Options Tools  Help
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IE ‘T 1SS cable v | #,  Property Modifiers...
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I;:_JI ‘\{ Link/Support g & Reverse Connectivity...
?5% i JointLoads » |T,1 End (Length) Offsets...
:gj Ifn  Frame Loads v | T+ Insertion Point...
D, 1\4"':‘ Cable Loads g % Output Stations...
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= At Area Loads 3
¥ Solid Loads > Path..

{'-i Link/Support Loads » ..::Z Tensicn/Compression Limits..
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:Dé Assign to Group... Ctrl+5Shift+G -?ﬁ e
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Update All Generated Hinge Properties
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- | @ l1088H1(Auto M
1]
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i
"
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1
"
c,f ) 167H1 (Autc M Table 5-6 (Steel Columns - Flexure) i
7
o ‘
b : Component Type DEgiee 01 FTeeaon Deformation Controlled Hinge Load Carrying Capacity
1]
—H 1 (® Primary O mz ) pmz (® Drops Load After Point E
"
B\ I gle8HijAute M () Secondary O m3 ) p-m3 (C) Is Extrapolated After Point E
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i
- 1]
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() Force Contralled (Brittle)
| 0K | | Cancel ‘ @ Deformation Controlled (Ductile)
‘Shear V2 v
Modify/Show Hinge Property...
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Edit
Dizplacement Control Parameters
Tvpe
Point Force/SF Disp/SF [y @ Force - Dizplacement
—
D- -0.8 -0.15 e () Stress - Strain
C- -1.0045 -0.15
_1 [
A 0 0
- 1. . _.8— Hysteresis Type And Parameters
C 1.0045 015
o na 015 Hysteresis Tvpe Isotropic w
Symmetric
- 0.8 017 v Mo Parameters Are Required For This
Hysterezis Type
Load Carrying Capacty Beyond Point E
(@) Drops To Zero
() I= Extrapolated
Scaling for Force and Disp
Positive Negative
Use Yield Force Force SF
Use Yield Disp Disp 5F
[Steel Objects Onby}
Acceptance Criteria (Plastic Disp/SF)
Positive Negative
- Immediate Occupancy 5.000E-03
Life Safety OK Cancel
Collapse Prevention 014
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ﬁ Divide Selected Frames
Divide Options for Selected Straight Frame Objects
) Divide into Specified Number of Frames

MNumber of Frames

Last/First Length Ratic

T Distance Type

Distance

) Divide at Specified Distance from l-end of Frame

)

(@ Break at Intersections with Selected Joints, Straight Frames, Area Edges and Solid Edges

_) Divide at Intersection with a Coordinate Plane in the Current Coordinate System

Coordinate Plane

Intersection with Plane at

() Divide at Intersection with Visible Grid Planes in the Current Coordinate System

Gnd Plane

Reset Form to Default Values

QK

Close

Apply
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[34] 5AP2000 v12.2.0 Ultimate 64-bit - 3st-cont
File Edit View Define Draw 5Select | Assign | Analyze Display Design  Options  Tools  Help
- . . -l 5 . = =
Dy HE 2 /@ p 1% it A EXIE R A-1%0 =
EI_[ "_j’-ﬂ loint Restraints ] |\< Frame I l_"_'_'_"'_,‘:p 4 | I' Frame Sections...
"i (1l Q i’,\: Cable 3 .ﬁ Property Modifiers...
i ?) Q—F ~~ Tendon 3 E/; Material Property Overwrites..,
| # |
— & Area 3 e
\ . @/‘, Releases/Partial Fixity...
ﬁi-l & ol g y‘: Local Axes...
1 1 & .
B ::.J, Ty Link/Support g =\'§ Reverse Connectivity...
[
* .
;é wWie  Joint Loads ¥ |FT End (Length) Offsets...
| -
E Il Frame Loads * | T# Insertion Point...
2 N
]:l k" Cable Loads g s‘/: OQutput Stations...
-
Tendon Loads 3
. b
i -~ :6\: P-Delta Force...
= A Area Loads 3
¥ Solid Loads v |IHF Path..
I Link/Support Loads 3 k{/j Tension/Compression Limits..,
s
0.3 Joint Patterns... | * Hinges.. [|
o [i) . =
Hinge Overwrites...
:0’\1' 7« Assignto Group.. Ctrl+5hift+G JE
- - -
Line Springs...
_{” Update All Generated Hinge Properties ;;'?{
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E Assign Frame Hinges

W . - . . .

Frame Hinge Assignment Data
Relative
Hinge Property Distance
W ~ |0.95
\ 0.05
v 095 | Add Hinge... |
Modify/Show Auto Hinge..
| s e |
Current Hinge Informaticn L] o o
Type: User Defined A
DOF: Shear V2 ) e o
- EDBH“WEHE‘["«"]
Opticns
() Add Specified Hinge Assigns to Existir
(®) Replace Existing Hinge Assigns with 5
Existing Hinge Assignments on Cumrently ! st H
MNumber of Selected Frame Objects: 1
Total Mumber of Hinges on All Selected R
Fill Form with Hing H "
[
i 1] 1] 1] 1]
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X-crack

\ X-crack ‘

Shear Failure
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3 SAP2000+19.1.0 Ultimate 64-bit - 3 st

File  Edit ‘l.n"iewl Define § Draw  Select  Assign Analyze  Display  Design  Options  Tools Help

| ‘r, H ,E Materials... & G M | 3d xy xz yz nv &d ﬁ‘-\ 'iz §E|
IEI_I'.&';{:K'I Plane #l@, Section Properties > T Frame Sections... a2

":E &° Mass Source... Tendon Sections...

Cable Sections...

| peng coordinate Systems/Grids...

Ve

) ) Area Sections...
Joint Constraints...

Solid Properties...

Joint Patterns...

Groups... Reinforcement Bar Sizes...

Section Cuts... Link/Support Properties... [

A% x4 4 0

1
-
F
Generalized Displacements... Frequency Dep. Link Props... T

s

o Functions » |E—§1 Hinge Properties... ||
=4

- | “T  Load Patterns...

}:EE Load Cases...

_.%_r] Otl  Load Combinations...

.-D 1
ik il Moving Loads [ |
4
d Mamed Property Sets »

Y . ] =
_{I E[ Pushower Parameter Sets 3 ED E:l I:I:'

R‘\ Bl mmm mrl © e 3
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E Define Frame Hinge Properties

Defined Hinge Props

Name

M: 09385767058
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Click to:

Add New Property...

Add Copy of Property...
Modify/Show Property...
Delete Property

[] Show Hinge Details
[] Show Generated Props

5 4 o oo g5

3¢ Default For Added Hinges

Use Defaults For

() Steel
I@I Concrete 2
User Defined

E Frame Hinge Property Data

Hinge Property Name

v

Hinge Type

(® Force Controlled (Brittle)
D Deformation Controlled (Ductile)

HShaarVZ

| Modify/Show Hinge Property...
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){ Framne Hinge Property Data for V - Shear V2

Force Control Parameters

Maximum Allowed Force

O Specified Proportion of Yield Force

Positive Negative
@ User Specified Force
Positive Negative
3208M1

|:| Hinge Loses All Load Carrying Capacity When Maximum Force ls Reached

Acceptance Criteria  (Force/Maximum Allowed Force)

Positive Negative
- Immediate Occupancy
Life Safety 003
- Collapse Prevention

Hinge is Symmetric (Tension Behavior Same as Compression Behavior)
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File Edit View Define Draw Select | Assign | Analyze Display Design Options Tools  Help
rj‘, H% {J(}/i p ¥l % Joint » ,{d&ag;
...... = & b
""""""""""'_[_:_ﬂzjainiﬂfﬁhainis ] |\ Frame I:D, » |I' Frame Sections...

'EE (1 Q?\: Cable v | #  Property Modifiers...
- ?—) Q‘B( ~= Tendon ¥ |[g5 Material Property Overwrites...
[
Ll

& Area ' g, Releases/Partial Fixity...

T Solid 8
I::‘ I::I F-.T. C; }/‘: Local Axes...

:::_JI \ Link/Support ' Q\'{; Reverse Connectivity...
161

*, .
I'::J “ie Jointloads P |T.!  End (Length) Offsets...
!
E Jﬁl Frame Loads » | I+ Insertion Paint...

¥ .
D '\“’ Cable Loads ' % Output Stations...

-
Tendon Loads 3
! = -

T P-Delta Force...
JZI @ Area Loads 3 :}K

#F  Solid Loads » (MY Path--
I Link/Support Loads ’ u{‘é Tension/Compression Limits...
Y

4 Joint Patterns... |1R Hinges... |l
o i) . .
Hinge Overwrites...
}0\/1 Assign to Group... Ctrl+5hift+ G iﬁ
- . .
Line Springs...

_{” Update All Generated Hinge Properties ‘;'5
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M Assign Frame Hinges ® |
Frame Hinge Assignment Data
Relative
Hinge Property Distance
v « |0.95
\i 0.05
0.85 | Add Hinge... |

Modify/Show Auto Hinge..

| Delete Hinge | i

Current Hinge Information
Type: User Defined '
DOF Shear V2 b

Cpticns '
() Add Specified Hinge Assigns to Existing Hinge Assigns
®) Replace Existing Hinge Assigns with Specified Hinge Assigns

Existing Hinge Assignments on Currently Selected Frame Chjects
Mumber of Selected Frame Objects: 12
Total Mumber of Hinges on All Selected Frame Objects: 0

Fill Form with Hinges on Selected Frame Object

QK | | Close | | Apply |
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I
File Edit Wiew Define Drraw Select Assign Analyze Display Design Options Tools Help

L
EE S = d £ Materials... _G—l S | 2d xy xz yz nv D s .
.:_jgi:’('z Plane @ E, Section Properties 3 - X

[ Mass Source...

Ed

::] (2| gty Coordinate Systems/Grids... 7 2 2
T T T T
L _T_ Joint Censtraints... _||:_ I [ _I]|_ | [ _E|_ |
-
t _ Joint Patterns...
.
1
o

Groups...

=TT
1[I 1
e

jajugsy

e

Section Cuts...

Generalized Displacements...

£
o
Ul
S
£

Functions 3

Load Patterns...

me

Load Cases... I

rmo

Load Combinations...

e
G
=]
he

a't

' il Moving Loads 3

g
MNamed Property Sets 3

o4
| Pushower Parameter Sets 3

A
‘%“ MNamed Sets 3
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3{ Define Load Cases ot

Load Cases Click to:

Load Caze Name Load Caze Type Add New Load Case. .

Add Copy of Load Case...

EX Linear Static Modify/Show Load Case...
CAPE Nonlinear Modal History (FMA)

MORTH MNonlinear Modal History (FMA) + zte Wbad Caze
Covo Nonlinear Modal History (FMA)
COA Neonlinear Medal History (FNA)

Cancel
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3{ Load Case Data - Maodal
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Load Caze Type

>

| Modal

~ || Design...

Type of Modes

(@ Eigen Vectors

() Ritz Vectors

Load Caze Mame Motes
WODAL Set Def Name Modify/Show...
Stiffnesz to Use
@ Zero Initial Conditions - Unstressed State
Number of Modes
Maxirmum Number of Modes |15 |
Minimum Number of Modes |3 |
e
[] Show Advanced Load Parameters
Other Parameters
Freguency Shift (Center) | 0. |
Cutoff Freguency (Radius) | 0. |
Convergence Tolerance |1.EIIIIEIE—IJEI' |

Allow Automatic Freguency Shifting
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2%, SAP2000v18.2.0 Ultimate 84-bit - 5st-cont

File Edit View Define Draw Select Assign  Analyze DisplayIDesign Options  Tools  Help

DYy B& 92 o F b (%) @ @ @ @ ([ ShowUndeformed Shape 4 ||

_[ 5 Deformed Shape (DEAD) ] .?;j{ Show Misc Object Assigns P e x
z& Show Misc Elernent Assigns 4

o z& Show Object Load Assigns 3

L Zei Show Elerment Load Assigns 3

Show Paths...

L -__: Show Load Case Tree...
v ™~
[— ¥ Show Deformed Shape... F&
T ﬁ Show Forces/Stresses 3
i

L'*\‘__._———'——'—-..___“___,._-—-——-.. 77 Show Virtual Work Diagram...

Show Influence Lines...

Show Response Spectrum Curves...

Show Plot Functions... F12

Show Static Pushover Curve...

Show Hinge Results...

Show Tables... Ctrl+T I

S &7

Save Mamed Display...
Show Named Display...
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:R: Choose Tables for Display
Edit

=0 MODEL DEFINTION (0 of 84 tables selected)
-0 System Data

--|:| Property Definitions

-0 Load Pattern Definitions

-0 Other Definitions

-0 Load Case Definitions

-0 Connectivity Data

-0 Joint Assignments

-0 Frame Assignments

--|:| Cptions/Preferences Data

G-[] Miscellaneous Data

- ANALYEIS RESULTS (1 of 20 tables selected)
-0 Joint Output
-0 Element Qutput
=B Structure Output
|:| Base Reactions
=B Modsl Information
|:| Table: Modal Pencds And Frequences
|:| Table: Modal Load Participation Ratios
E Table: Modal Partcipating Mass Ratios
----- [0 Table: Modal Participation Factors
----- [] Table: Response Spectrum Modal Information

Load Patterns (Model Def.)

6 of 6 Selected

Load Cazes (Rezultz)

Select Load Patterns...

| Select Load Cases...

2 of 20 Selected

Options

[] Show Unformatted

Mamed Sets

Save Named Set...

Modify/Show Options...

X
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3 Modal Participating Mass Ratios — O 4
File  View  Format-Filter-5ort Options
Units: As Noted Modal Participating Masz Ratios “
Filter:
OutputCase  StepType StepNum Period Ux uy Uz SumUx SumUY SumUZ RX &
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless
] Mode 1 1.487932 IJ.4E-I 0.0001588 3.04E-10 0.45 0.0001588 3.04E-10 1.8972E-05
MODAL Mode 2 1.4742 8.138E-05 0.743 I 5.501E-09 0.45 0.743 5.805E-09 0.085
MODAL Mode 3 0.76418 0.325 3.944E-08 1.805E-06 0.775 0.743 1.811E-06 2.064E-05
MODAL Mode 4 0.566361 0.0002158 0.138 8.717TE-1 0.779 0.88 1.811E-06 0123
MODAL Mode 5 0.550014 0.08 0.0003841 5.675E-12 0.839 0.881 1.811E-06 0.0003594
MoDAL Mode 6 0438322 0.0001554 0.001552 4.389E-10 0.338 0.282 1.811E-06 0.001837
MODAL Mode 7 0.334528 4 613E-05 0.043 6.975E-11 0.858 0.825 1.811E-06 0.035
MODAL Mode 2 0.322755 0.02 0.0005325 6.765E-09 0.28 0.926 1.818E-06 0.000455
MODAL Mode 9 0.310789 3.458E-08 0.002154 2.914E-05 0.28 0.928 1.821E-06 0.00232
MODAL Mode 10 0.306169 0.0003855 0.005624 1.578E-11 0.88 0.934 1.821E-06 0.004865
MODAL Mode il 0.273885 0.08 2.859E-05 2.618E-06 0.94 0.934 4 435E-06 4 G56E-05
MoDAL Mode 12 0255154 &.11E-05 0.0008317 5. TS0E-09 0.94 0.935 4 444E-06 0.001053
MODAL Mode 13 0.255543 0.0003735 0.0009113 2.74E-08 0.541 0.936 4 47ZE-06 0.0007544
MODAL Mode 14 0223485 0.0M 0.007858 3.515E-10 0.952 0.943 4 4T2E-06 0.008325
MODAL Mode 15 0222354 0.003552 0.024 1.757E-09 0.955 0.957 4 4T4E-06 0.026| w
£ >
Record: i < 1 > =» | of15 Add Tables. .. Done
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T0=0.15 ; Ts=0.7 ; S=1.75; S0=1.1

T=148>Ts=> B1=(S+1)x(Ts/T)=1.30

Ts<T<4:,~N:4(i'; (T-T)+1=>N=1.16

B=N xB1=130x1.16 =1.508
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33,8 o0 olxiilPg; 4 38 continue from state at End of Nonlinear Case cwowd jo 4ol ede
P p Sep gillesg (s Wlao jLs,y Ayl 4 azgi b (b pms Judxd jo a5 conl oo
909y o LI canas 5 5Lw 163 0T o 938 cocciw )JS))J).Q S s ladio 9 (Camnd
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2% Leoad Application Control for Monlinear Static Analysis e

Load A pplication Control
) Full Load

@ Displacement Control

Control Displacement
() Use Conjugate Displacement

@ U=se Monitored Displacement

Load to a Monitored Displacement Magnitude of |I:I_-E-I:I?:- |

Monitoered Displacement

(@ DOF U ~ at Joint |78 |

I (o I Cancel

Use Conjugate au3is .00 8929 au3¥ g0 LControl Displacement cwouwd o

dawle Bud 5o i lude LOad to Monitored Displacement Magnitude of cwowd 4o
odw] Cawds yio FoV/e Bud o judd Hlado c0gie ,5 090 JLo 0 .o aples 34lg oo
30 Bud 40 i wl i O/) Wb JpoS alals o s jladio YA 8 lailew! wlul p Ll el
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Result saved caound olodiss

«.s’*“’ Ls'f"sl‘? )lé c59-<-"

::H:: Results Sawved for Monlinear Static Load Cases

Re=zults Sawed

() Final State Onhy (®) Multiple States

pd

For Each Stage

KMinimum Number of Sawved States |1 o

Maximum Mumber of Saved States |1 oo

Sawe positive Displacement Increments Onhy

Ok Cancel
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3 Define Load Cases *
Load Cazes Click ta:
Load Caze Name Load Caze Type Add New Load Case.
ODEAD Linear Static
MODAL Modal | Addcoovofloadcase |
LIWE )ﬁ Load Case Data - Nonlinear Static K
EX
EY Load Case Mame Motes Load Case Type
P |5P£1K—F"GZ Set Def Name Modify/Show. .. Static L Design...
PG2 Initial Conditions Analysis Type
Spx
SO O Zero Initial Conditions - Start from Unsiressed State C:l Linear
@ Continue from State at End of Nonlinear Case PG2 ~ @ Monlinear
Important Note: Loads from this previous case are included in the current case O Nonlinear Staged Construction
Modal Load Case Geometric Monlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL ~ (®) Mone
() P-Delta

Loads Applied
D P-Delta plus Large Displacements

Load Type Load Name Scale Factor
Load Pattern ~ | 50X o Mass Source
Load Fattern sax | Add Previous v
Modify
Delete
Other Parameters
Load Application Dizpl Control Modify/Show. ..
Results Saved Multiple States Modify/Show... Cancel
Monlinear Parameters Default Modify/Show. .
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){ Define Load Cases X
Load Cazes Click to:
Load Caze Name Load Caze Type Add New Load Case.
DEAD Linear Static
MODAL Modal Add Copy of Load Case...
LIVE Linear Static
EX Linear Static Modify/Show Load Case...
EY Linggri=s
PG Nan
F‘GE NUI'I Load Case Name Notes Load Caze Type
30X Res [uniform x-PG1 Set Def Name Modify/Show. . e >\ Desion_
COX Line Initial Conditions Analysis Type
M m O Zero Initial Conditions - Start from Unstressed State O Linear
SF'KD_.F‘GE H|:||'| (®) Continue from State at End of Nonlinear Case PG1 ~ (® Monlinear
Important Note: Loads from this previous case are included in the current case O Nonlinear Staged Construction
Modal Load Case Geometric Monlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL ~ (®) None
P-De:
Loads Applied O B
O P-Delta plus Large Displacements
Load Type Load Name Scale Factor
Accel w UK w Mass Source
I Add Previous v
Maodify
Delete
Other Parameters
Load Application Displ Control Modify/Show...
Results Saved Multiple: States Modify/Show... Cancel
M . 09385767058 Monlinear Parameters Default WModify/Show...
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K Define Load Cases >
Load Cases Click to:
Load Case Name Load Case Type Add New Load Case.
DEAD Linear Static
MODAL Modal |  Add copy of Load Case...
LMNE Linear Static
EX Linear Static WModify/Show Load Case...
EY Linear Static
el Nonlinear Static +* Delete Load Caze
PG2 Monlinear Static
SpX Resp(hg
SO Linea
SPHO-PG1 Honli Load Case Name Motes Load Case Type
SPHO-PG2 [Uniform x-PG2 Set Def Name Modify/Show... Static ~ | Design..
Initial Conditions Analysis Type
O Zero Initial Conditions - Start from Unstressed State O Linear
@ Continue from State at End of Nonlinear Case PG2 @ Nonlinear
mportant Note: Loads from thiz previous caze are included in the current case ) Nonlinear Staged Construction
Medal Load Case Geometric Nonlinearity Parameters
Al Modal Leads Applied Use Modes from Case MODAL @ None
P-Delta
Loads Applied O
O P-Delta plus Large Displacements
Load Type Load Name Scale Factor
Accel w UK ~ Mass Source

aceel Jux (1| Add

Modify
Delete

Other Parameters
Load Application Dizpl Control Modify/Show...
Results Saved Multiple States Modify/Show...
Menlingar Parameters Default Modify/Show...

Previous w

Cancel
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File  Edit View | Define

L 5AP2000w19.1.0 Ultimate 64-bit - 5 st

Draw  Select  Assign

Analyze  Display

(3 ‘f H #[E Materials...
J% A-ZPlane € [T Section Properties

Qe

Lo Hb 59l

3=

&LOJ“)‘ )Q :.I:. ES ] CJ‘ “Io.n

Il

E
-4

1

-:-":l
= il Mo
4

Mam|

*
EI ‘x‘ Define Load Patterns x
[:] Load Patterns Click To:

Self Weight Auto Lateral

\ Load Pattern Mame Type Kultiplier Load Pattern LB LI
1
,_"}J' EX | Quake W ICI User Coefficient w Modify Load Pattern
o
pd DEAD Dead 1 "
'-_fl Live 0 Modify Lateral Load Pattern...
i<l 0 [f User Coefficient +
D Quake 0 User Coefficient Delete Load Pattern
D ’K* Uzer Defined Seismic Load Pattern pod
L

Ecc. Ratio (Al Diaph.)

Load Direction and Diaphragm Eccentricity

(® Global X Direction

() Global ¥ Direction

Other Factors

Base Shear Coefficient, C  |0.08&3
Building Height exp., K

Owverride Diaph. Eccen.

Lateral Load Elevation Range

@ Program Calculated

() User Specified

Owverride. ..

Cancel
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Load Cazes Click to:
Load Case Name Load Case Type Add New Load Caze...
DEAD A | Linear Static A
MODAL Modal Add Copy of Load Case...
fil= |l inear Static
H|3€ Load Case Data - Nonlinear Static X
B
H Load Case Name Notes Load Case Type
t [EQX-PG1 Set Def Name Modify/Show... Static v | Design...
E Initial Conditions Analysis Type
] (O Zero Inttial Conditions - Start from Unstressed State O Linear
\E (® Continue from State at End of Nonlinear Case PG1 (® Nonlinear
mporta ote Loads fron S previous case are included e current cas O Nonlinear Staged Construction
Modal Load Case Geometric Nonlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL (® None
O P-Detta
Loads Applied :
O P-Delta plus Large Displacements
Load Type Load Name Scale Factor
Load Pattern v EX v Mass Source
Load Pattern 1. Add Previous v
Modify
Delete
Other Parameters
Load Application Full Load Modify/Show...
Results Saved Final State Only Modify/Show... Cancel
Nonlinear Parameters Default Modify/Show...
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Lo Hb 59l

Y -
2%, Define Load Cases =
Load Cases Click to:
Load Caze Name Load Case Type Add New Load Case.
MODAL » | Modal s
LME Linear Static Add Copy of Load Case...
EX _ linsar Statir~
By ¥, Load Case Data - Monlinear Static e
E
UN Load Case Mame Notes Load Case Type
PE |ED.X—F'GZ Set Def Name Modify/Showe... Static b Design...
=p Initial Conditions Analysis Type
P O Zero Initial Conditions - Start from Unstressed State O Linear
IN @ Continue from State at End of Monlinear Case PGZ ~ @ Monlinear
UM cortant Note T (P e e e e ey P ] P (T e
AL LT LIS s D S Sh e IR e m S I e L S DU LS L S LE R 2 () Monlinear Staged Construction
Modal Load Case Geometric Nonlinearity Parameters
Al Modal Loads Applied Use Modes from Case MODAL ~ (®) Mone
() P-Delta
Loads Applied
D P-Delta plus Large Displacements
Load Type Load Name Scale Factor
Load Pattern ~ | EX - Maszs Source
Load Pattern ex ... i | Add Previous ~
Modify
Delete
Other Parameters
Load &pplication Full Load Modify/Show...
Results Saved Final State Onhy Modify/Show. .. Cancel
Nonlingar Parameters Default Modify/Show. .
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3{ Define Load Cases

Load Cazes

Load Case Name

Load Case Type

LIE

EX

EY

ECX
UNIFORM
PG1

SPOX-PGT
SPOX-PG2
UNIFORM -PG1
UNIFORM -PG2

ECQX-PG1

EQX-PG2 bl Monlinear Static

Linear Static
Linear Static
Linear Static
Nonlinear Static
Nonlinear Static
Nonlinear Static

Nonlinear Static
Nonlinear Static
Nonlinear Static
Nonlinear Static
Nonlinear Static

Click to:

Add Mew Load Case...

Add Copy of Load Case...

Modify/Show Load Case...

Delete Load Caze

Display Load Cases

Show Load Caze Tree..

oK Cancel
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FEMA 406 -y T Olouks

03,5 0 pudiiiFema 356 4 by o Wlasioo ol o jlw adgl Jd=s plxil 51 L3

File  Edit  View | Define I Draw  Select  Assign  Analyze  Display Design  Options  Tools  Help

R = 4 [€  Materials... Qe W(dxyxzyznv D& |2 §F|0E -
EI %) %-Z Plane E, Section Properties 3 > X

[A] | [0 [E]
":S T &7 Mass Source... T T
1 — . .
i -y Coordinate Systems/Grids... — 1 1
i 2% Define Pushover Parameters for FEMA356 Coeff Method
\ Joint Constraints...
[_] Joint Patterns... Pushover Parameters Click to:
KA
WA G FEI Add New Parameters...
roups...

=
'E—L Section Cuts... Add Copy of Parameters...
D Generalized Displacements... I Wodity/Show Parameters.. I
o Functicns 3
,m, Delete Parameters
=4

1 - 52 Load Patterns... -

122 Load Cases... oK Cancel

_c!.cq Ot Load Combinations...

A e
o L Moving Loads 3
i
d- Mamed Property Sets 3
s [ ] Pushowver Parameter Sets 3 |] Force vs Displacement... |

N Mamed Sets » ATC 40 Capacity Spectrum...
[I FEMA 356 Coefficient Method... I
T FEMA 440 Equivalent Linearization...
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:R: Parameters For FEMA 356 Coefficient Method *
Pushover Parameters Name Unitz
Name F356P01 | Kgf mC

¥ Response Spectrum Function Definition X

Demand Spectrum Definition

Function Damping Ratio

Effective Viscous Damping (0 < Damp < 1} Function Hame 2800-0 [00s
Function File Values are:
@ Defined Function 28001 Fie Name LD O Frequency vs Value
i\company\b28003.txt

® Period vs Value

Scale Factor

Header Lines to Skip 1

Characteristic Period of Resp Spec, Tz

O FEMA 356 General Response Spectrum Convert to User Defined View Fie

Function Graph

e
Site Class I

Selected Coefficients

User Value for C2
(3575 , 06212)

[] User Value for C3

[ ] User Value for Cm

tems Vizible On Plot

Show Capacity Curve Color Scale Factor = A % g = 0.35 xXx9.81 =3.4335

Show ldealized Bilinear Force-Displ Curve Color -

Reset Default Colors
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A4, SAP2000 v19.1.0 Ultimate 64-bit - 5 st

File Edit View Define Draw Select  Assign Display Design  Options  Tecls  Help

|]I

0 ~/ H SRS / b IE] @@EP Set Analysis Options...

Al [

X | [ B2 Frame Propertv Modifiers ]

(1) (1] pe Crea

o

1

- (&) (8) = o
| T T =

'\ P Run
Ny (¥} Mod
Ly 7l

X [B] Mod
i :
= ."h':'.

L3 1 [

4

=
% 25
(=] .

_[ ?iz;‘jx-z Plane @ Y=-7.5 'I “.i" Analysis Model for Nonlinear Hinges...
EI :K: Analysis Options

Available

DOFs

MUK Uy MUz MR ]RY [ RZ

Fast DOFs

Space Frame

.Y

-DK
Plane Frame Plane Grid Space Truss
m Cancel
Solver Options...
XZ Plane X Plane

Tabular File

D Automatically save XML, Excel or Microsoft Access tabular file after analysis
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3{ SAP2000v19.1.0 Ultimate 64-bit - 3 st
File Edit View Define Draw  Select  Assign | Analyze | Display  Design  Options  Tools  Help
. : A= = . . =]
5 ‘, H “) Cx / & P {») @ @ cb SetAnalysis Options.. 9 v
EI—[ ' %-Z Plane @ Y=-7.5 ] “‘.:i" Analysis Model for Monlinear Hinges... 4
1 1 }9 Create Analysis Model
-x e Pt
I '_T,' ' _T,' [5 5et Losd Cases to Run..
\, | I P Run Analysis F5
e} 34 Set Load Cases to Run >
Click to:
Case Mame Type Status Action Run/Do Not Run Case
MODAL » | Modal # |NotRun & |Run Y
LNVE Linear Static MNot Run Run
EX Linear Static MNot Run Run
EY Linear Static MNot Run Run
PG1 Monlinear Static MNot Run Run
PG2 Monlinear Static MNot Run Run
SPOX-PG1 Monlinear Static Not Run Run Run/Do Not Run All
SPOX-PGZ2 Monlinear Static Not Run Run
Delete Al R lts
UNIFORM -PG1 Nonlinear Static slEle Al Resy
UNIFORM -PG2 Monlinear Static
EQX-PG1 Monlinear Static Do Not Rk Show Load Casze Tree..

Analyzis Monitor Options |:| Model-Alive

C:l Always Show I Run Now
C:l Never Show

@ Show After zeconds OK Cancel
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K SAP2000 v18.2.0 Utimate 84-bit - Sst-cont
File  Edit View Define Draw  Select  Assign  Analyze | Display I Design Options  Tools  Help
Dy BHE 9 o F b (%) @ @ @ @ ([ Show Undeformed Shape Fa p | 5x
II _I' ¥%, Deformed Shape (DEAD) ] @ Show Misc Object Assigns ol -
@ Show Misc Element Assigns 3
@ Show Object Load Assigns 3
A
= \/\/—I\ @ Show Element Load Assigns [
- H Pushowver Curve *,
[ \—/\\ File
Static Nonlinear Case Plot Type: Units
SPOX-PG1 ~ Resultant Base Shear ve Monitored Displacement ~ Kgf, m, C A
10 3 Displacement Current Piot Parameters
\\/ \ 10“'_: VDRO1 e
BD._: Add New Parameters...
iz 7
1 E B Add Copy of Parameters. ..
y:) a0. - —
=f | . .
o ] Modify/Show Parameters...
:0:\: \—/ \ ?D-_:
— ED._: E
wg | | E =
50.3 i
. -
. w
. L]
40,7 @
30,3
20,73
10.3
i [ B | [ | [ | [N I | [ | [ | [N I | [N | [ B | [
30, 60, an. 120 150, 1800 2100 2400 2700 300, 115'3
Mouse Pointer Location Haoriz Vert
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i
File
Static Monlinear Caze Plot Tyvpe Units
Uniform =x-PG1 R FEMA 3558 Coefficient Method LY Kgf, m, C LY
}:: Calculated [tems ot
40 3 Edit Current Plot Parameters
400,77 F358P01 »
3.5[;__: Add New Parameters...
E Units Kef, m, € e Add Copy of Parameters. ..
320.3
] Modify/Show Parameters...
280. B Iterm Value
z.m.__: co 1.272 .E Target Displacement (W, D)
3 i 1, g [ 302709.33, 0.296 )
2002 cz 1. é
] @
3 C3 1. é
180. B Sa 0.4347
120_—: Te 1.4722
. ;, Ti 1.4722
803 Ki 1262521 .4
7 / Ke 1252821 .4
40. - Alpha 0.485
A R Z.104 -
80, Wy 235989.26 20, 800, J_\._.,:.-3
Mouse Poin Weight 11421801 I Show Calculated Walues. . ||
Cm 1.
élncel
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Ai = C0C1$

e

=1.272 X1xX0.4347 X

1.47222

T3 142 X9-81=0298m

T ——
P

i

=

Uniform x-PG1
Uniform x-PG2

Load Cases Click to:
Load Case Name Load Caze Type Add New Load Caze...
DEAD Linear Static
MODAL Modal Add Copy of Load Case...
LIVE Linear Static
EX Linear Static [ Wodityishow Load Case... |
EY Linear Static
PG Nonlinar Static + Delete Load Case
FGZ Nonlinear Static
SpX Response Spectrum *

Monlinear Static

Digplay Load Cases

bl and T

% Load Case Data - Nonlinear Static

Load Case Name Motes
[sPxa-pe1 Set Def Name Wodify/Show...
Initial Conditions
O Zero Initial Conditions - Start from Unstressed State
PG1 v

> @ Continue from State at End of Nonlinear Case

Loa

Modal Load Case

{y

x: Load Application Control for Nonlinear Static Analysis

Load Application Control
O FullLoad

(® Displacement Control

[<5]

Control Displacement
O Use Conjugate Dizplacement

@ Use Monitored Displacement

==

Load to & Monitored Displacement Magnitude of

Monitored Displacement

® DOF

at Joint

n v

All Modal Loads Applied Use Modes from Case MODAL v
| Loads Applied
Load Type Load Name Scale Factor
Load Pattern W SAX ~ -1.
aspaten —Jsox i [
Modify
Delete

Other Parameters

Load Application Digpl Control

Modify/Show.

Muttiple States. Modify/Show...

Results Saved

Default

Monlinear Parameters Modify/Show...
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}i SAP2000 v18.2.0 Ultimate 64-bit - Sst-cont
File Edit View  Define Drraw Select  Assign Analyze | Display I Design Options  Tools Help
@ ‘v’ | 2 / 3 IE.’I @, @ & & §[1 ShowUndeformed Shape F4 i gz
II _I' % Deformed Shape (DEAD) '| Z& Show Misc Object Assigns ol
Z& Show Misc Element Assigns 3
i Z& Show Object Load Assigns 3
Lo \/ T T, | ®e .. -
K Pushover Curve X
S File
L
'\—/ Static Monlinear Case Plot Type Units
SPXQ-PG1 ~ Resultant Base Shear vs Monitored Displacement “ Kgf, m, C “
xi0 3 | Displacement | Current Plot Parameters
300 — — i WVDPO1 ~
\/ 2?’0__: Add New Parameters...
e E Add Copy of Paramaters. .
L 240.7
p -\_/ g Modify/Show Parameters...
:O,\; 210. 5
[ E E
150,72 4
a -
. w
_' o
1203 o
90.-
60.-
30.=
E [ B | (I | [ | (I | [ | [ | | [ B | [ | [ B | [
0. 50, 100 150, 200 250. 300 350 400. 450. x1lﬂ-d
Mouse Pointer Location Horiz Vert
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3 Pushowver Curve

File

Print Setup for Graphics

Ctrl+P

. -]
Use Color Printer P
ultant Base Shear wvs Monitored Displacement

Print Graphics Ctrl+G

| Display Tables Shift+F12 I

splacement

Capture Picture »

Ctrl+5
Ctrl+ 0O

Save Mamed Set

Open Mamed Set

210

180.

150,

120,

a0,

&0,

30.

[N
1500

[N
200,

[
230,

[
300,

[
3500

[
400,

[N
450,

(I A
0. a0

pron
1000

Mouse Pointer Location Horiz Vert

Cancel

Base Reaction

x10

-3

Units
Kgf, m, C

Current Plot Parameters

WDPO1
Add New Parameters...
Add Copy of Parameters...

Modify/Show Parameters. .
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m Pushover Capacity Curve - d X

File  View Format-Filter-5ort  Select  Options

Units: As Noted Pushover Capacity Curve W

Fitter:
LoadCase Step Jisplacemeni BaseForce  AtoB BtolD 10toLs L5toCP CPtoC CtoD DtoE BeyondE Total

Text Unitless Kaf Unitless Unitless Unitless Unitless Unitless Unitless Unitless Unitless  Unitless

W 0 -2.2E-05 0 650 0 0 0 i i 0 0 650
SPKQ-PGI 1 0.044675 4747367 650 1] ] 0 0 0 1] 1] 650
SPHQ-PGY 2 0.088378 9484733 650 0 0 i i i 0 0 650
SPXO-PGY 3 0.114356 12152026 649 1 ] 0 0 0 1] 1] 650
SPHQ-PG1 4 018388 | 17084124 623 28 0 0 i i 0 0 650
SPHQ-PGY 5 0213142 21200215 607 4 9 0 i i 0 0 650
SPKQ-PGI [ 0.258001 24260445 583 36 pet] 2 0 0 1] 1] 650
SPHQ-PGY 7 0.305084 | 26533424 534 53 53 5 2 3 0 0 650
SPXO-PGY i 0.3515986 27925042 434 a7 T2 8 3 14 1] 1] 650
SPHQ-PG1 9 0.388332| 28744676 464 il 80 13 3 28 0 0 650
SPHQ-PGY 10 0.448878 | 28302767 444 4 10 6 3 40 0 0 650

Record: 1 of 11
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