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l)ST37 )Y}B Slasuin le)b OF 9 g L;Lh ulo.” @‘)}1 L;Lm Al L)“’L“‘ 29 Cowl LgDY?B e )90 o)lm
E, = 2400 kg/cm?
K = 1.0207
Soil =Typell - Tp=0.1,T, =05, =15
A =0.25

360 & i ol y Jas (Sl oo,
V = C1C2C3CMSaW

Cl .
Qe T, =05
T = aH/4 = 0.08 x (12.8)°/4 = 0.5414

€ =1+ 2 4805
T 2x05-02

c,=1

0<1- Cy=1
Cy =09

Sy :

3 4ikic > 4 = 0.25

osae - 231

T>T, > B, =(S+ 1)(%) = (1.5 + 1)(

B=B,xN

0.7 0.7
T<Ty<4sec >N =, ——(T—T)+1=5-(0.5414—05) + 1 = 1.00828
_T, )

- B =2.329
Sq = 2.329 x 0.25 = 0.5823

gl oo s |y ojl 039 SAP 3l e )3 )
W = 93862.1 kg
V =10.94825 x1x1x 0.9 x0.5823 x 93862.1 = 46644.71 kg




www.icivilir glroc (uwaigo ¢ [jbeaidiils gols | Uy

byl Obr Jelos

ojlw s Jas céluw g obxl

oS oo 5L 1,5ap2000 by

oS o SSRGS, C ),y soly casly Coans oyl

oS o JolS S ailen g oS 0 OBl |y 2D Frames ;6 5l 5 00,5 SIS New model (s,

2D Frame Type Portal Frame Dimensions

[Portal

Number of Stories 4 Story Height 3.2

Number of Bays 3 Bay Width |7

[7] use Custom Grid Spacing and Locate

Section Properties

Beams |Defaut

Columns {Default

|¥| Restraints [ Cancel

osdd (o plo] OT ) )9] vy Jalos g 00,8 Glsail 1y lad Sl oo C OB bl
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¢ SAP2000 v17.1.1 Ultimate - (Untitled]

Flle Edit View Define Draw Selet Assign Analyze Display

OV HRBE20 /& »BRQQAAQ Y

53D View

XZ Plane @ Y=0

9 s Joint Restraints ,5 o, Lbwl Assign > Joint > Restraints ..
w0y B asS (¢ den S oS

Design Options Tools Help
= . Bx
3d xy xz yz nv D &9 o% [

Joint Restraints

n

. X-Z Plane @ V=0

Restraints in Joint Local Directions

V| Translation 1
V| Translation 2

V| Translation 3

Fast Restraints

EREPy

V| Rotation about 1
V| Rotation about 2

V| Rotation about 3

B

! Cancel ‘

:M)bBoJ)f;S\ﬁJSok «“9)

GLOBAL | Kef.m.C
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Blao Slasuie (5)xe

S9y o 95wl Define Materials ,p3 b o5 K Define > Materials ... 5w 9,
pU L s pyd slen Iy o] &5 290 03l il Material Property Data s, b o5 SJS Add New Materials

oS o p ST37 ¥ Clascin L 4 Steel

General Data

Material Name and Display Color Steel .

Material Type

IMaterial Notes

Weight and Mass
Weight per Unit Volume

Mass per Unit Volume

Isotropic Property Data
Modulus of Elasticity, E

Poisson

Coefficient of Thermal Expansion, A

Shear Modulus, G

Steel

[ ModifyiShow Notes... |

Units

Kaf, m, C v

7849.0476

2.100E+10
03

1.170E-05
8.077E+09

Other Properties for Steel Materials

Minimum Yield Stress, Fy
Minimum Tensile Stress, Fu
Effective Yield Stress, Fye

Effective Tensile Stress, Fue

24000000
37000000
26400000
40700000

[7] Switch To Advanced Property Display

[ ok

] [ Cancel

<9y 9wl Frame Propertis i b oS SIS Define > Frame Sections ... g o)
I, EURO.PRO L g o8 o SIS T/ Wide Flange gy p35 py3 3 5 03,5 SIS Import New Property
oS oo 3Ll |y canl Jdl Joao IPB p st & HE — B 5 IPE gblie pl 5 oS o Sl
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Properties Click to:

Find this property: [ Import New Property...

Add New Property...

|HE160B
| HE1808B
| HE200B
| HE2208B
| HE240B
| HE2608
| HE280B
| HE300B
| HE320B

(
[ Add Copy of Property...
|

Modify/Show Property...

[ Cancel |

Select Property Type

Frame Section Property Type

Click to Add a Steel Section

L||L

1/ Wide Flange Channel

L T

Double Angle Double Channel

1

Auto Select List Steel Joist

l Cancel

alol 1y o] ablis g oS 0 ol |, Double Channel b, oyl 5 oS o ol |, Import New Property %o» ,b
oS o

b oS o SIS Assign > Frame > Frame Section g gy g ;5 0 bl |y sjlo sla 15 (¢ 4o Jb
03,5 Gl |y b gt (gdn (6 A po )3 s oS o0 0l |y IPE270 glatio o oyl 5 &S 395 3L Frame Propertis
S (o 2)ly IS8 Balas
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File  Edit raw Select Assign Analyze Display Design Options Tools Help

P HQRQAQARQ G dxy xzyz v D& =& | - n - I-|[@-i-

3D View GLOBAL v|kg.enC ~|

Assign > Frame > pe jl L o5 o bl |, all o wF ol gl
wl Frame Mterial Property Owerwrite css b s, o s> Material Property Overwrite ...

oS oo oSSy JSs sle 1) ] 9 098

Frame Object Material Property

Use Material Property Designated in the Frame Section Property Definition

@ Overwrite Material Property \ Steel

‘ Cancel
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FEMA - 365 u,ol.wl » .)9“: «* 4...9/5 ).‘aJ » SOOkg/m )31){ o.\i)' )Lg 9 1600k/Cm ﬁ‘).f 03 5o )‘.g 3y .))9.&7 3 a)'l.w »

Do o 4,3 Jlai )3 abls LialS g 0k5 4L /25 ply ess b a8 cusl 3,8 51 by 0355 g 0350 (sl )b
o D)y JSis wiles 1y ol 9 095 5L Define Load Patterns oy b us SJS Define > Load Cases ygus o,

Load Patterns

Load Pattern Name Type

Click To:
Self Weight Auto Lateral [
Multiplier Load Pattern

Add New Load Pattern

LIVE [Lve

Modify Load Pattern

vlu [

DEAD |[oEAD
flrve ]

:

[ Delete Load Pattern

@ [ Show Load Pattern Notes...

b oS o SIS Assign > Frame Loads > Distributed ...

29 (§9) S (o0 D ) 05l sla s ol >

oS oo 3y 1y Lyl JSCs sSlens oyl olass] (gl 39 ool ils Frame Distributed Loads

Load Pattern Name

T

Load Type and Direction

) Moments

GLOBAL v
Gravity v

Trapezoidal Loads

@ Forces

Coord Sys

Direction

Distance 0.

Load 0.
@ Relative Distance from End-

Uniform Load

Load

=l

Units
Kagf, m, C v

Options
Add to Existing Loads
@ Replace Existing Loads
Delete Existing Loads

Absolute Distance from End-|

[ ok | [ cance |
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33 Frav_ne Distributed Lo

Load Pattern Name

{Z[ |Lve

Load Type and Direction
@ Forces Moments

CoordSys  [GLOBAL
Direction ‘ Gravity
Trapezoidal Loads
Distance 0.
Load 0.
@ Relative Distance from End-l

Uniform Load

Load

Ulroc (puwaigo 9 (lgaudiils gols (U

Units
Kof, m, C -
Options
Add to Existing Loads

@ Replace Existing Loads

Delete Existing Loads

0.75 1.
0. 0.

Absolute Distance from End-

oK l l Cancel

:M)Ibg
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ik 4y o 151,505 Slaseto jolais] o by

sgd S9y ¢ wiiS (oo QBN Glib gla 05 ple [y Bl (0 o g0 4 lib (S1)3bs i 3 Sles HlaS 3590 ojl 5
coud » Assign/Define Constraints pp p» 4 o5 SIS Assign > Joint > Constraints ...

oS o ol |y Diaphragm ¢ 4,55 948 e | Choose Constraint Type to Add
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Constraints Choose Constraint Type to Add

NULL [ Diaphragm v ]

Click to:

[ Add New Constraint... ]

08 Il oS o bl 5 IS aile |y lasuine oS 0 SIS Add New Constraint g,
g 03> janass 1S18L> G Z 55 e 4348 0 ceb ASSign a Dif ferent..

Constraint Name DIAPH1

Coordinate System |GLOBAL v

Constraint Axis
7 X Axis ) Auto
7Y Axis

@ Z Axis

[V] Assigna different diaphragm constraint
to each different selected Z level

|| [ 0K ] { Cancel ] I
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dj e o Gledle Sgo (459 (Byre

Define > ,5uu (59, o} iy sl & < 0355 ) 720 (5 ogdey 0,0 11 plyy pleiblo Sge (359 2800 (5 sl ol olul

& o Modify/Show Mass Source 4555 4545 s Mass Source pp b oS o SJIS Mass Source

oS (0 2 Oy

Mass Source Name MSSSRC1

Mass Source
[] Element Self Mass and Additional Mass
[¥] specified Load Patterns

Mass Multipliers for Load Patterns

Load Pattern Muttiplier
[Lve ~|02
DEAD 1

[ Cancel
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ojlw s Jse U]
9395 03 il Analysis Options 5 b 8 . SIS Analyze > Set Analysis Options ... g o,

oS o p p S ke

Available DOFs

Mux [CJuy Fuz

Fast DOFs

Space Frame  Plane Frame Plane Grid Space Truss

@ Cancel
- £y P

Solver Opuons

XZ Plane XY Plane

Tabular File

[7] Automatically save Microsoft Access or Excel tabular file after analysis

by 30 S olae cilasuin oy 5

Caz g aabe ol g Jb o g2Y Sl 8,5 55 55 90 SAP Il a5 )5 s (sl 5395 g 4 ead B)S L p> Jolie
D98 (oo Jlosl lebo]
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P

Seitodly Joldo iy yo3

& Assign > Frame > Hinges ...  juwe  j|  juw o o obul |} by ks

w5 2351, 0.05 sac Relative Distance cwid » J oy o Frame Hinges Assingment

Frame Hinge Assignment Data
Hinge Property Relative Distance
[Auto v|0.08

oS oo 3y 5 JSs wile |y lasuie Auto Hinge ASsingment suos g3 5 g wsj o0 Add o 405 <5, Jb>

Auto Hinge Type

| From Tables in FEMA 356

Select a FEMA356 Table

| Table 5-6 (Steel Beams - Fiexure)

Component Type Degree of Freedom Deformation Controlled Hinge Load Carrying Capacity
@ Primary ) M2 @ Drops Load After Point E
) Secondary Q@ M3 ) Is Extrapolated After Point E

oK Cancel
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w)ls 3153 5 oS 0,55 0.95 L Relative Distance L, Jolyo oo

Frame Hinge Assignment Data

Hinge Property Relative Distance
Auto 0.95
Auto M3 0.05

Auto Hinge Assignment Data

‘ Type: From Tables In FEMA 356

| Table: Table 5-6 (Steel Beams - Flexure)
DOF: M3

Medify/Show Auto Hinge Assignment Data...

[ Cancel ]
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5l 0.95 4 0.05 Relative Distance p» b ggw Glp 1, dole o) & 4

S o0 3y 5 JSK ke |y wlascie Auto Hinge Assingment

Auto Hinge Type

| From Tables In FEMA 356

Select a FEMA356 Table

‘Table 5-6 (Steel Columns - Flexure)

Component Type Degree of Freedom Deformation Controlled Hinge Load Carrying Capacity
@ Primary M2 P-M2 @' Drops Load After Point E

Secondary M3 @ P-M3 Is Extrapolated After Point E
M2-M3 P-M2-M3

Force Controlled Hinge Load Carrying Capacity

Hinge Drops Load When Max Force Is Reached

i Cancel
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das i Sl 3BT, (35,1 clagSIl it b pne
DS o0 0l 2800 (5 4ok ] 1l iy oy (5 Al (gl 5 mrysle sty |y Al (B o s Bl bl 5L (Byme sl
T = aH/4 = 0.08 x (12.8)°/4 = 0.5414

2/ %/3

3—(15+1)( 05 ) =2.371
S 0.5414) 7

T
T >T, —>B=(S+1)(7>

ABI 025x2371x1
R 5

C= = 0.11855

k=05T+075 . 05<T<254,
05<T<25 ->k=0.5x%x0.5414 + 0.75 = 1.0207
oS oo iy g Slasie L EQ b g oS 0 SIS Define > Load Pattern jgs s,

Load Patterns Click To:

Self Weight Auto Lateral {
Load Pattern Name Muttiplier Load Pattern

User Coefficient v

Add New Load Pattern

Modify Load Pattern

[
[ Modify Lateral Load Pattern...
[

Delete Load Pattern

@ [ Show Load Pattern Notes...

oS o 5 JS ale |y oas b 0l (oS 0 SIS Modify Lateral Load Pattern ... g «uj5 &,

gyl 5 ps b oS o SIS Define > Load Cases ... jgw <5y Jb
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Load Cases Click to:

Load Case Name Load Case Type [ Add New Load Case...
Linear Static

MODAL Modal [ Add Copy of Load Case...
Linear Static
Linear Static [ Modify/Show Load Case...

@ [ Delete Load Case

@ Display Load Cases

[ Show Load Case Tree...

[ Cancel ]

309 oy lis Analysis Case Data pys b oS o SIS Add New Load Case ... s, o)l J&5 5L (Symo <l
wle by pyd opl g 3,8 Jld |, nonlinear s 4u55 345 o oyme 1LI(DL + LL) b oS5 FEMA — 365 5L 455 o)
e (oo oS pj S

Load Case Name Notes Load Case Type
1.4(DL+LL) SetDefName | [ ModifyiShow.. | [Static

Initial Conditions Analysis Type
@ Zero Initial Conditions - Start from Unstressed State () Linear
@ Nonlinear

Nenlinear Staged Construction

Modal Load Case Geometric Nonlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL v @ None
(") P-Delta

Loads Applied 5
(") P-Delta plus Large Displacements

Load Type Load Name Scale Factor
Load Pattern v | LIVE 1.1 Mass Source

DEAD 1.1 [ Previous

Other Parameters

Load Application ‘ Full Load Modify/Show...
Results Saved | Final State Only Modify/Show....
Nonlinear Parameters | Default Modify/Show...
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fl
w5j oy OK L )55 s 4 ol Other Parameters cuoud
25 S5 3 L EQ )b Sy 900,85 SIS 1, Add New Load Case ... b )b 65 jl cov 32Ul clasuie Syme ¢l
oS (0 2)ls
Load Case Name Notes Load Case Type
EQ | setDefName | [ Modify/Show... | static
Initial Conditions Analysis Type
) Zero Initial Conditions - Start from Unstressed State 1 Linear
@ Continue from State at End of Nonlinear Case | 1.1(DL+LL) ~ @ Nonlinear
Important Note "_’.‘::_afs[frr_:::w ;5:~ vious case are included in Nonlinear Staged Construction
Modal Load Case Geometric Nonlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL @ None
©) P-Dett
Loads Applied Zodsen
() P-Delta plus L Displ t
Load Type Load Name Scale Factor - SRR DA LOT08 LSRACRDacES
Load Pattern » I EQ v |1 Mass Source
EQ  f1 | Previous
Other Parameters
Load Application Displ Control Modify/Show...
Results Saved Muttiple States Modify/Show...
Nonlinear Parameters Default Modify/Show...
-=_|
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ly bas o 5 wsj o |, Modify/Show ... ¢ 45> Load Application jh. ,» Other Parameters cwus y»
S o ) S8 e

r B |
:X; Load Application Control for Nonlinear Static Analysis Lig-J

Load Application Control
I Full Load

@ Displacement Control
Control Displacement
@ Use Conjugate Displacement
I Use Monitored Displacement
Load to a Monitored Displacement Magnitude of

Monitored Displacement

c

@ DOF u1 = J atJoint S

‘ Cancel ‘

(S A

3 oalil 39 HluLL o5l a5 by Liolssl uasT ojle & Jlesl b b 3gd 0 ceb Displacement Control ¢ 4,55 3l ol
D9 oo 0jle sl e 4T ples Jl G395 e S el 324 el Use Conjugate Displacement ¢ 45

33l 5 Lawgs odd duwlxe a6 i Jlaie Load to a Monitored Displacement Magnitude of cwué )

2,5 45 4 g5l Monitored Displacement cuo.é

5w oo SIS |, Modify/Show ... s 48> Results Saved (soys 5 3,5 o » Other Parameters «
oS o0 Ol pj SIS b

r A
:X: Results Saved for Nonlinear Static Load Cases [ﬁl

Results Saved

Final State Only @ Multiple States

For Each Stage

Minimum Number of Saved States

Maximum Number of Saved States

,/: Save positive Displacement Increments Only

l OK J ‘ Cancel ]
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2,6 i & g5l nonlinear Parametrs cw.d w5 o » Other Parameters «

b 9 msj o |, Add Copy of Load Cases 4«5, EQ (s 4555 sy w23,5 o » Define Load Cases ¢, «
S oo Jul 1y s 5 S

Load Case Name Notes Load Case Type
Uniform SetDefName | [ Modify/Show.. | static

Initial Conditions Analysis Type
) Zero Initial Conditions - Start from Unstressed State () Linear

@ Continue from State at End of Nonlinear Case | 1.1(DL+LL) ~ @ Nonlinear

from this previous case are included in

Nonlinear Staged Construction

€ current case

Modal Load Case Geometric Nonlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL @ None

(") P-Detta

(") P-Delta plus Large Displacements

Loads Applied
Load Type Load Name Scale Factor

Accel v | UX v -1 Mass Source

ux _____fl.1 | Previous

Other Parameters
Load Application Displ Control Modify/Show...
Results Saved Multiple States Modify/Show...

Nonlinear Parameters Default Modify/Show...

5 w5 o, Add Copy of Load Cases 4«5, EQ (s 4555 9y w235 o » Define Load Cases s « o)bg>

oS oo Jlosl ) Ol 5 IS8 3l
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Load Case Name Notes

Load Case Type

Modef Set Def Name |

| Modify/Show... |

| static

Initial Conditions

Zero Initial Conditions - Start from Unstressed State

@ Continue from State at End of Nonlinear Case
the current case

Modal Load Case

All Modal Loads Applied Use Modes from Case MODAL

Loads Applied
Load Type Load Name
Mode v |1 1

Mode _fl1 _______J1 |

Scale Factor

Other Parameters

Displ Control

Load Application Modify/Show...

Multiple States

Results Saved Modify/Show...

Default

Nonlinear Parameters Modify/Show...

Load Cases

Load Case Name Load Case Type
DEAD Linear Static

MODAL Modal

Linear Static

Linear Static

Nonlinear Static

Nonlinear Static @
Nonlinear Static
@

1.1(DL+LL)
EQ Pattern
Uniform
Mode1

1(DL+LL)

Se are iugdea In

Analysis Type
Linear
@ Nonlinear

Nonlinear Staged Construction

Geometric Nonlinearity Parameters
@ None
(") P-Delta

(") P-Delta plus Large Displacements

Mass Source

[ Previous

Click to:

[ Add New Load Case...

Add Copy of Load Case...

Delete Load Case

(
[ Modify/Show Load Case...
[

Display Load Cases

[ Show Load Case Tree...

[ Cancel ]
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. myS o Text(Tab delmited) (*.txt) 95 Excel ;|

»K , Define > Functions > Response Spectrum ... U ; Je
w0y s Define Response Spectrum Functions

SIS, Add New Function 465,85 bl |, From File ¢ «35 Choose Function Type to Add c..s >
oS (o0

I, Browse Function File cwud »4aS o oblly Period vs Value (Values are cwus » x5 58
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L
x Response Spectrum Function Definition

Function Damping Ratio

Function Name 0.05

Function File Values are:

_File Name ; , (") Frequency vs Value
c\users\vaio\desktop\pushoveriteyf txt 3
@ Period vs Value

Header Lines to Skip

Convert to User Defined ] [ View File

Function Graph

| Display Graph | (13165 , 1.317)

Cancel

023,530 asby Lol (¢ amio 4 03,5 SIS OK aa8> (g9,
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"ATC — 40

s SIS Define > Pushover Parameter Sets > FEMA — 356 Coef ficient Method 50> s,

Pushover Parameters Click to:

[ Add New Parameters...

OK ] [ Cancelj

Pushover Parameters Name
Name F356P01

Demand Spectrum Definition

Effective Viscous Damping (0 < Damp < 1)

@ Defined Function 2800

Scale Factor
Characteristic Period of Resp Spec, Ts

") FEMA 356 General Response Spectrum

Site Class

Selected Coefficients
[¥] User Value for C2
[] User Value for C3

[] User Value for Cm

ltems Visible On Plot
[¥] sShow Capacity Curve Color

[¥] Show Idealized Bilinear Force-Displ Curve Color =

I Reset Default Colors ]

Update Plot l | Set Axis Labels and Range...

[ Cancel
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oS o SIS Define > Pushover Parameter Sets > ATC — 40 Capacity Spectrum s <,

oS o s JSb ale 1y 0 b ey g 03,8 SIS Add New Parameter ooy wxis jb s oy

Pushover Parameters Name Units

Name A40PO1 Kgf, m, C v

Plot Axes Axis Labels and Range
@ Sa-sSd () Sa-T @ [ SsetAxis Data..

Demand Spectrum Definition

@ Function 2800 | sF 245

(") User Coeffs

Damping Parameters Definition
Inherent + Additional Damping
Structural Behavior Type

oA ® B ©@

ftems Visible On Plot
[¥] show Capacity Curve

[¥] sShow Family of Demand Spectra
Damping Ratios
0.05 0.1 0.15

V| Show Single Demand Spectrum (ADRS)
(Variable Damping)

/| Show Constant Period Lines at

0S 1. 15

[ Reset Default Colors

Update Plot ]

[ Cancel ]

tp2y9) (oo Cowds Jlio alaily 511, SF

SF = AXxg=0.25%x9.81 =245 m/sz
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Case
DEAD

1.1(DL+LL)
EQ Pattern
Uniform
Mode1

Type

Linear Static
Modal

Linear Static
Linear Static
Nonlinear Static
Nonlinear Static
Nonlinear Static
Nenlinear Static

Status Action
Not Run

Not Run

Not Run

Not Run

Not Run

Not Run

Not Run

Not Run

ol 5 4l s e Jao 3301

a5 <9, Set Load Cases to Run  opxs 3 ouS o Sl RUN (6 4085 (gq, 0jlo (s agl (Jad e oo 36T gl Jls
sl cdls bl b 03, SIS Expand All ¢ auj5 gy b3 o0 50 04 o3 il Show Load Cases Tree

a0y iled /;‘,JUT

Click to:

| Run/Do Not Run Al

| Delete All Results

[ Show Load Case Tree... ]

Analysis Monitor Options
Always Show

(©) Never Show
@ Show After 4

seconds

[] Model-Alive

[ Run Now I

[ OK ] l Cancel J

~| DEAD (LinStatic)

MODAL (LinModal)

7] LIVE  (LinStatic)

71 EQ  (LinStatic)

/] 1.1(DL+LL) (NonStatic)
..J~] EQ PATTERN (NonStatic)
-.J~] UNIFORM  (NonStatic)
.../7] MODE1 (NonStatic)

oS o SIS RUN NOW (s 455 ¢y 5 w35 0 b Set Load Cases to Run s «

o3y Livles Pushover Curve pjp b oS o SIS Disply > Show Static Pushover Curve ... 5o s,

g
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¢9 POt Type 58 oo 3l 95 o Wbl 6 )l35)L 43 o Static Nonlinear Cases 4i8 sy jl pyd cpl

Do (oo (asuin ol 03> iuled dged

cwwd | 3 Resultant Base Shear vs Monitored Displacement ¢ 45 Plot Type cwus j 3
Dgd o3l Lioles gmie U ouiS” o bl |, EQ Pattern )\, Static Nonlinear Cases

File
Static Nonlinear Case Plot Type Units
EQ Pattern | [Resutant Base Shear vs Honitored Displacement v] [kt eme  ~]
x10 3 Displacement Current Plot Parameters

20073 [vorot -

Add New Parameters...
Add Copy of Parameters...
Modify/Show Parameters...

Base Reaction

COR R R AR B U R O R R
80 120 160 200 240 280 320 360 400

Mouse Pointer Location  Horiz Vert

oK ‘ \ Cancel
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by 12 6122 < —2 > 8.486
2ty 2x0.98 - /Fye v/37.5496
h 24 38.71 < 18 18 68.214
tw 0.62 [F,e +37.5496
Table 5-6 Modeling Parameters and Acceptance Criteria for Nonlinear Procedures—Structural Steel
Components
Modeling Parameters Acceptance Criteria
Plastic Rotation Residual Plastic Rotation Angle, Radians
Angle, Strength
Radians Ratio Primary Secondary
Component/Action a b € 10 LS CP LS CP
Beams—flexure
a ?f < 52
=1 |F,
! and 4 96, 116, 06 10, 66, 80, 98, 118,
I_x % 418
Tw »\/Fye
b, BEs 65
2t F
AT 40, 66, 0.2 0.256, 20, 30, 30, 40
or y y ' " ¥ y y Y y
h > 640
w fFye
Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
c. Other web slenderness (second term) shall be performed, and the lowest resulting value shall be used

oS oo Mol |y uolie claseio @ iydy pyolis oy5,8 ks o b s

clasiDefine > Section Propertis > Hinge Propertis ... e jl 303,85 Sb 1, Joolio plos [ ol <l
oS oo oy |y M3 Lade )8 ol (gl ouiS o0 3)lg |y oy s Juate
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IX: Frame Hinge Property Dataﬁ

Hinge Property Name

M3

Hinge Type
Force Controlled (Brittle)

© Deformation Controlled (Ductile)

[ Moment M3 v }

[ Modify/Show Hinge Property... J

[ Cancel \

_ ZFyel, 367 X 2640 X 400
6El, 6x2.1x 106 x 3892

= 0.007903

S e s = 1+ 0.03 X (elastic slope) x a =1+ 0.03 X (1/6,) X 96, = 1.27
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= 2 Moment - Curvat
06 & oment - Curvature
-1.27 £
0
0
0 Hysteresis Type And Parameters
6. S0 Hysteresis Type Isotropic v
8. [V] Symmetric
s No Parameters Are Required For This
: Hysteresis Type
Load Carrying Capacity Beyond Point E
@ Drops To Zero
(") Is Extrapolated
Scaling for Moment and Rotation
Negative
[V] Use Yield Moment  Moment SF
[V] Use Yield Rotation  Rotation SF
(Steel Objects Only)
Acceptance Criteria (Plastic Rotation/SF)
Positive Negative
- Immediate Occupancy
Life Safety [ oK ] [ Cancel ]
. Collapse Prevention
[”] Show Acceptance Criteria on Plot
|



http://icivil.ir/omran/?utm_source=header&utm_medium=header&utm_campaign=general-header

Columns—flexure 2.7

L oiw 50 Sy Juolae Glaswin Mol

(H160-B).ouS oslized @ <y 5l b a5 molio 13 ()Y (sla codgume (¢ dumlxo b

For P/P¢, < 0.20

Linear interpolation between the values on lines a and b for both flange slenderness (first term) and
web slenderness (second term) shall be performed, and the lowest resulting value shall be used

by 16
2t 2x13

—16—2000<
08 T T

=6.154 <

52 52
= = 8.48
JEe 37.5496

418

418 _
T

= 68.214
V37.5496
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jxj Frame Hinge Property Data

]

Hinge Property Name
P-M3(H160)

Hinge Type

(") Force Controlled (Brittle)
@ Deformation Controlled (Ductile)

| Interacting P-h3

[ Modify/Show Hinge Property...

.M.lfuob)b)i)‘ L;LQJSJBJ.BLe ly C)i b Cuond Slasuin MOdlfy dg)n_i,,lfl.g

Hinge Specification Type

@ Moment - Rotation

() Moment - Curvature @ UserSF

@ Drops To Zero

Symmetry Condition
") Moment Rotation Dependence is Symmetric

@ Moment Rotation Dependence is Not Symmetric

Requirements for Specified Symmetry Condition
1 Specify curves at angles of 90° and 270°.

Axial Forces for Moment Rotation Curves

Number of Axial Forces 3 Number of Angles

Scale Factor for Rotation (SF)

SF is Yield Rotation per FEMA 356 Egn. 5-2
(Steel Objects Only)

Load Carrying Capacity Beyond Point E
() Is Extrapolated

Curve Angles for Moment Rotation Curves

9.524E-03

M3 A\ 90°

il s
e

270*

2

[ Modify/Show Axial Force Values... J l

Modify/Show Angles... ]

[ Modify/Show Moment Rotation Curve Data...

[ Modify/Show P-M3 Interaction Surface Data...

[ OK ] [Cancel]
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3¢ Axial Forces for P-M3(H160) - Interacting P-M3 [

Edit
This Number of Axial Force Values Is Specified

Number of Axial Forces 3

Axial Force Data

Axial Force Kgf, m, C -

-51352.1
-20643.55
-20540.84

Select Curve

Axial Force Angle Curve #1 @@@@

Moment Rotation Data for Selected Curve

Edit

Point Moment/Yield Mom Rotation/SF
A ¥ 0.

0.
0.6418
0.6418
0.9627 5

Copy Curve Data
Current Curve - Curve #1 Full Interaction Curve
Force #1; Angle #1 Axial Force = -51352.1
Acceptance Criteria (Plastic Deformation / SF) 3D View
I immediate Occupancy 0.1604 Plan 0 () AxialForce | -51352.1

Life Safety 0.3208 Elevation 0 | Hide Backbone Lines

]
]

. Collapse Prevention 5134. Aperture 0 ShowAccemance Uiketa

[ show Acceptance Points on Current Curve [¥] Highlight Current Curve

Moment Rotation Information Angle Is Moment About
Symmetry Condition | ! 0 degrees = About Positive M2 Axis
Number of Axial Force Values | 90 degrees = About Positive M3 Axis
Number of Angles [ 180 degrees = About Negative M2 Axis
Total Number of Curves e 270 degrees = About Negative M3 Axis
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v e X 3
:X: Hinge Interaction Surface for P-M3(H160) - Interacting P-M3 @

Interaction Surface Options

Default from Material Property of Associated Line Object
Steel, AISC-LRFD Equations H1-1a and H1-1b with phi= 1
Steel, FEMA 356 Equation 5-4

Concrete, ACI318-02 with phi=1

@ User Definition

Define/Show User Interaction Surface... ]

Axial Load - Displacement Relationship
") Proportional to Moment - Rotation

@ Elastic - Perfectly Plastic

oK Cancel

User Interaction Curve Options Interaction Curve Data
[] Interaction Curve Is Symmetric Current Curve -
. : o) @B [TRL
Number of Curves 2 Point P I M3 |
Number of Points on Each Curve 1" TP 0 e D
2 -0.5732 1. e
04 ; -
Scale Factors (Same for All Curves) L aris 1
4 -0.2866 1
. = 5 0.1433 1
Kgf, m, C v 143352. 93456 — — :
6 0. 1:
7 0.2 0.944
First and Last Points (Same for All Curves) 8 04 0.708
Point P M3 ) 06 0.472 Check Full
1 -07164 0. 10 08 0236 Curve
1" 1. 0. 1" 1. 0.

Plot of Full Interaction Curve

M3 [¥] Highlight Current Curve
A P\

J M2

3. Each curve must be convex (no dimples in surface). M3

Interaction Curve Reguirements - No Symmetry

1. Two P-M3 curves are specified.

2. P (tension positive) increases monotonically.

N

P -897793.

M3 -13884.89

[ 0K ] [Cancel]
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Bl |y il e -0 0 39 |, COL + BEAM « Group Name cwus j» 005 SIS Add New Group ...
rb-’)lv\f u.cADD BRACE 1) L)] rb.wl 9 W“'SLS")l)Sj ‘) J>l/~o O 9 o.))f

Wle |y Slastie g 05 0 SIS Add New Load Case ... g9, 9035 SIS Define > Load Cases ... yguod 9,
oS 0 2)ly pj S

Load Case Name Notes Load Case Type
COL+BEAM [ setDefName | [ ModifyShow.. | [Static

Initial Conditions Analysis Type
@ Zero Initial Conditions - Start from Unstressed State () Linear

) Continue from State at End of Nonlinear Case () Nonlinear

pariant Note LA08 fow this frevious £388 Ste lnchited 1 @ Nonlinear Staged Construction

Stage Definition Geometric Nonlinearity Parameters

Stag Duration Provide Output User % ¥ @ None
No. (Days) Output Label Comments () P-Delta

") P-Delta plus Large Displacements

Copv Mass Source
[ Previous

Modlfv

Insert Show Stages

Delete [ Show Stages In Tree View...

[7] Expand Stage Definition

g

Data For Stage 1 (0. days;)
Operation Object Type  Object Name Age AtAdd Type Name Scale Factor
Add Structure v Group v COLL+BEA v 0.

I I I N N

7] Expand Stage Data Stage: 1»)(z]) of1 [ Add | [ modity | [ Detete |

Other Parameters

Results Saved End of Final Stage Only Modify/Show...
Nonlinear Parameters Default Modify/Show...
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o 5 JSb wle g ey oo |y MoOdify g 03,8 Ol L1(DL + LL) 3l <l Define Load Cases sy )

Load Case Name Notes Load Case Type
1.1(DL+LL) SetDefName | | Modify/Show... | [Static

Initial Conditions Analysis Type
| Zero Initial Conditions - Start from Unstressed State (") Linear

@ Continue from State at End of Nonlinear Case | COL+BEAM @ Nonlinear

Important Note Loads from this previous case are included in - g -
iarstacia A st Fry (") Nonlinear Staged Construction

Modal Load Case Geometric Nonlinearity Parameters

All Modal Loads Applied Use Modes from Case MODAL v @ None

(") P-Delta

Leoads Applied :
(") P-Delta plus Large Displacements

Load Type Load Name Scale Factor
Load Pattern » : Mass Source

Load Pattern [ Previous

Load Pattern

Other Parameters
Load Application ‘ Full Load Modify/Show...
Results Saved Final State Only Modify/Show...

Nonlinear Parameters | Default Modify/Show...
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Load Case Name Notes

9y 9 Sy (LS (g amio @

Load Case Type

ADD BRACE [ setDefName | [ Modify/Show... |

[ Static

Initial Conditions

(") Zero Initial Conditions - Start from Unstressed State

@ Continue from State at End of Nonlinear Case [1.1(DL+LL) =

Important Note Leads fro IS previous case are included in

Stage Definition

Stag Duration Provide
No. (Days) Output

T =

Iete

Output User
Label Comments L

[] Expand Stage Definition
Data For Stage 1 (0. days;)

Operation
Add Strudure

Object Type  Object Name
v BRACE

Age AtAdd

v Group

Analysis Type
() Linear
() Nonlinear

@ Nonlinear Staged Construction

Geometric Nonlinearity Parameters
@ None
) P-Delta

(") P-Delta plus Large Displacements
Mass Source

[ Previous

Show Stages

[ Show Stages In Tree View...

Type Name Scale Factor

— _jﬁﬁﬁ

Stage: .. 1;! of 1

[] Expand Stage Data

Other Parameters
Results Saved End bif"Fihél'éibgebniy

Nonlinear Parameters | Default

Modify/Show...
Modify/Show...

[ Add [ Modity

[ Delete




www.icivilir glroc (uwaigo ¢ [jbeaidiils gols | Uy

Load Case Name Notes

Load Case Type

EQ Pattern SetDefName | [ Modify/Show.. | static

Initial Conditions Analysis Type

"1 Zero Initial Conditions - Start from Unstressed State (") Linear

@ Continue from State at End of Nonlinear Case |ADD BRACE ~ @ Nonlinear

A

-]

[+]
T
5

[~
1

)
-

O

“. I
o

s

Important Note

Nonlinear Staged Construction

Modal Load Case Geometric Nonlinearity Parameters
All Modal Loads Applied Use Modes from Case MODAL @ None
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FEMA — 356

X* Pushover Curve
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