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PERFORM-3D V4 : Example CSI1
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NC
Nodes | Supporis sses Slewin =
Add, move

and delete nodes.
Length unit for coordinates = in
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| MNODES

Nodes T Supports T hMasses T Slaving

Add, mowve and delete nodes.
Length unit for coordinates = in
[ Single T Interpolate T Duplicate
Grid T [ (=Rt T Delete

Create a regular grid of nodes. You can then use
tMowve, Delete, etc. to make the grid irregular.

Specify arientation. 1

= “Yarical " Horizontal

Angle from H1 (degrees) \J_.

Specify dimensions.

H1 Coordinate of Start ,7

HZ Coordinate of Start ,7

Y Coordinate of Start ,7

Mo, of Baws I— Mo, of Stories l—
B Width [
Story Height ,7

Specify action it nodes hawe same coordinates.

(® Error ¢ Maotan error. lgnore new node(s).

Fress Testto show new nodes.

Test Cancel

W 0,5 51 plie aSnds Ky s lus

These nodes are NOT added to the current frame.
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| NODES
(QJNndes T Suppons T Masses T Slaving ; S &S s_:l Y | cMOVE w 10; . lJ & @l&gl’ i ¢

Add, mowve and delete nodes,

Length unit for coordinates = in 9 (Tilt)@ Jl_o.d“(TranSIatE)Jl_O.u| ‘Sl—b 915 L8] ) o)f glﬁql}

|/ Single T Interpolate T Duplicate

Gricl T Move T Delete .O)‘O S99 obg&
Move nodes around.

Translate T Tilt/Rotate

s ol 1y Delete oo 0,5 wa b &G 0,5 SL-Y

Translate a line or block of nodes.

Select nodes to define line or block.

| MNODES

Mo, of nodes selected =
Nodes T Supports T Masses T Slaving

Add, move and delete nodes,
Length unit for coordinates = in
Single T Interpolate T Duplicate
Girid T ke T Delete

Specify movements.

towve in H1 direction

kowe in HE direction

i

hdonee in v direction

Delete nodes.

Fress Testto show moved nodes.
Select nodes.

Test | Clear | Mo, of nodes selected =

Press Testto show effect of delete.

Test Clear

Any elements connected to the nodes are
also deleted.

S S, 5 bl

eSS eSSt
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| NODES

Nodes T Supports T tasses T Slaving

Add, move and delete nodes.
Length unit for coordinates = in

Grid T bl T Cielete

Single T Interpolate T Duplicate

daw W 0,5 40,5 adlsl gl p Single Ciiasus e 0,5 (40,5 adlsl-F
9 99—>g0 0,5 SO 31 H,V Offset g Total H.V wlaiso b ob & 4 35

39— sl (ylgne 4 39290 0,5 3l colisiwl L Polar Coords pozxon

Add nodes one at atime.

Total H.¥ T H.% Offsets T Folar Coords

Specify coordinates.

H1 Coordinata

H2 Coordinate

I

W Coordinate

Add this node to the current frame?
o “Yes " Mo

Fress Testto show new node.

Test Zancel

Lo sle o5 o S aslal

: 2,08

199290 055 99 [yt pediiinnn b Job 50 0,5 Wiz b SO (2b 09500
. 3w wlxiil Interpolate s

| NODES

Hodes T Supports T kasses T Slavving

Add, mowe and delete nodes.
Length unit for coordinates = in

( Grid T tlowe T Delete
Single T Interpolate T Duplicate

Generate along a line between two existing nodes.
Selectnodes at ends of line.
Begin Endd
Specify no. of nodes and spacing.

Mo, of nodes to be generated |

(& Uniform spacing Spacing

" Proporion of length

(" Distance

Add these nodes to the current frame?

® ves 7 Mo
Fress Testto show new nodes.

Test Clear

o; RV L’ “—i’ @L’ O9°
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|Open an existing structurel—
T

T

Nodes T Supports T Masses T Slaving

Add. mowve and delete nodes.
Length unit for coordinates = in

[ Grid T howe T Delete
Single T Interpolate T Duplicate

Duplicate a line or block of nodes.

This duplicates nodes only. To duplicate bath
nodes and elements, see the Frames task.

Select nodes to define line or block.
Mo, of nodes selected =
Specity shifts.
Shiftin H1 direction

Shiftin HZ direction

111

Shift in % direction

Add these nodes to the currant frame?

. Vs Mo

Fress Testto show new nodes.

Test Clear

o 0,5 51 (gl s b Sy ,iSs
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Closely Spaced Nodes
51058 ani ) 0 )5 alold J8los 4le5 -0 Umberella aibiy jo .cbls (luss wlaiso b sl 0,5 oylgi o0d
ol jodd sllas b 15 ol calily yoS ouls ;53 alold 1 (g2 g0 0,5 51 (ol Alold a5 0lS asieo W 0,5 SO wlesy
b ,S a5 48 yio ylei 005 Lol 318 i 1y aliold JBlus g o ol
b s
Support

OLS0 yunti &5 (5l 0,5 (gl colild Az gy wyb.0glh LSl SUPPOTT 6 Wb o o5 ST L b 0,5 (i (51
OB et w53l by (2l 55 ojlw ST JUio ylaie dr.Camnd 0 (ponnd’ 4 (550 ol S5 Dl Ll (sl
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| MODES

MNodes Supports T hasses T Slarving

Specify supported nodes.

Choose support type.

.

H1 Displacemeant Free " Fixed

.

H2 Displacameant Free " Fixed

O}

W Displacement Free (" Fixed

H1 Rotation (@ Frees " Fixed
HZ Rotation ™ Free (" Fixed
%' Rotation ™ Free (" Fixed

Select supponed nodes.

MNo. of nodes selected =

Fress Testto show new or changed supports.

Test Cancel

o olF 4S5 L b 0,5 s 6l Liales amio
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Masses
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| NMODES

Modes T Supports T Masses Slawving

Specity up to & mass patterns. wou can combine these
patterns later to create mass distributions for anahssis.

Choose pattern name to
edit an existing pattern.

|Seismic mass. DL + 0.25LL ~| =
Specity weaights or masses. and optional tributan, area.
H1 Translation & ‘Waight Linits
HZ Translation |Same as H1 € Mass Units
“Weights are kip
» Translation Length unit = in
H1 Fotation Tributarn, Araea

HEZ Rotation ,7 tdefault=1.0
' Rotation

Select nodes. Mo, of nodes selected =

Choose Add or Replace.

(@ Addto existing masses.

To delete, specify zero masses and choose Replace.

Frass Testto show new or changed masses.

Test Cancel Q> o> Gﬁi‘” J_, &9)*,
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PERFORM-3D V4 : Example CSI1

N A >SS =Tal "]
File Phase Task Help
Dlleg| mle|| B[ @l e ml .l 224 =

AL — el

MODES

Nodes | Suppors | Masses | Slaving

Speciy slaving constraint sete
Choose name o editan
¥ weD) existing constraint set.
[Fioor 2 diaphragm ~=

Canstraint Type

@ Horizontal rigid floor (H1, H2, RV displs)
c

P
-

[T H Cv Cr Rz [0

Add Nodes Delete Nodes
Add nades to current constraint set
Selectnodes.  No ofnodes selected =

Press OK to add the selected nodes, Cancel to clear.

oK Cancel

Improper use of constraints can lead to results that do
not sstisty equiibrium. Be sure that you understand the
physical significance of the constraint

Distance 1o view point (multple of mox. dimension)
CH C2 |83 |C5 Cinfnty | |3

fY »  Clickinfigures  * Tl View
* H2 .~ oremterongles A
7 gl== 2 PR o
' 4 (indegrees)
. Standard Views

Vangle |60 j‘ Basic | Plan
T view 1 angle [0 j‘ H| He

gg.Lé iy ‘;.'»’.wa‘b—\
o abo (Smnly-Y

T il 3 9)lge Jolds (guud (s (Sculy
Frilgls Jlail (Suwls-Y
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Frame
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Plotting of Nodes and Element

S0 el ol 69y (Fldos Cawl o a8Me 5 a5 0L

L oladl g b 6,5 iules
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D9 (50 0010 (LU ((8 )5 S 9,k b ploll gl )2l Sk b

| FRAMES

Aframe can be any part of the structure. Usually it will
he aplane frame, a set of shearwalls, or afloor.

Choose name to edit
N an existing frame.

Marne |Elase ﬂﬂ

Add Nodes T Delete Modes T Duplicate

Add nodes to current frarme.
Selectnodes. Mo of nodes selected =

Fress OK to add the selected nodes, Cancel to clear.

Ok Cancel

Ay elements that hawve all of their nodes inthe
frame are also a part of the frame, including any
elements thta may be added later.

Gl SOy
Defining a Frame
b ez g0 O Sy Mol b s OB S G i gl
g Moddeling ;U locul 10l jlei aeSd 595 S wilon
das OlS 4yler (o0 .0g0 SCUS Frame aibg (g

5,5 Bis by g aslil

wox Gl Sy o )5 adlal
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Duplicating a Frame
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FRAMES

Aframe can be any part of the structure. Usually it will
be a plane frame, a set of shear walls, or a floor.

Choose name to edit
g | = | an existing frame.
Mame |Eiase LI = | F

Add Nodes T Delete Nodes T Duplicate

Duplicate the current frame.

Specify name of duplicate frame.

Specify shifts from current frame.

H1 | He | v

Duplicate nodal loads? ® Yes ( MNo
Duplicate element loads? (@ Yes Mo
Duplicate selfweightloads? @ Yes Mo

Fress Testto show duplicate frame.

Test | Cancel |

WERENLS
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Component Type and Names
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| CORMPOMENT PROPERTIES

[ taterials T Strength Sects T Compound

Inelastic T Elastic Cross Sects.

Twpe BEAKM TvFE COMPOMENTS

Choose type and name to
edit an existing component.

< | Mew[

pog

%

Mame I

Length Linit I Farce Unit I

[~
Text for filter.
= | Furge |Rename || Filter |

Status I

Check | Sawve | Sawve Az | Delete

Import Components T Export Components

@ Selected components of this type. |
Import ..
Al components of all tvpes.

(Sl jué Lol s1321) Inelastic (!
(Sl Lol 1321) Elastic(o

(b plaio xhaw) Cross sects (o

(S é 9 Suw¥! zlae) Material (w
(pglio ablio) Strength Sects (e

(&S o <13>1) Compound (z

eyl Slaseioe puss b g iy pas
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Beam and Column Cross Sections

Fiber Cross Sections for Walls

b adaiio gl
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Hlgs SUl sle ghaio gl (o

Wl g5 g 4 b ghadio opl 5l g9 sl il (SN ablio o)lgen (ogas b 1928 9 (3 Hlgd Sl plade gl

‘ COMPONENT PROPERTIES
[ Materials T Strength Sects T Compound Structural Fibers T Capacities T Shear and Torsion T Other Properties
Inglastic T Elastic T Cross Sects. ois 2
STRUCTURAL FIBER TO BE ADDED OR CHANGED 18
== Fiber
Type |Cﬂlumn'IHE‘ES“CF‘bE'SECﬂD" ﬂ L Waterial Type |Ine\astm8lee\ WMaterial, Non-Buckling j = 'f
Axis 3

Choose type and name to
- edit an existing section |
Namel J

Textforfilter.
Furge Filter
Length Unit Faorce Unit

Status |There are 0 cross sections of this type.

Fiber Areas and Coordinates
FIXED SIZE optian

Section Properties
Caoncrete Steel

Area =
Ineria about Axis 3 =
Axiz 2 Centroid =

Inertia about Axis 2 =

111
11111

Axis 3 Centroid =

hMaterial Marme | ﬂﬂ
Fiber Area Axis 2 Coard ’— Axis 3 Coord ’—

Click to highlight row for Insert. Replace or Delete

STRUCTURAL FIBER LIST (MAX 60)

No.|Type Material Name Area

Axis 2 Coord [Axis 3 Couﬂ

Import Components T Export Components

® Selected components of this type

g
o
=1
=1

(" All components of all types

SUlgo ghaio SO A 1

Seas¥l yué I oo b (51 5131~

Sl S o b (1 5130~

S pd (Sl alao b (oogos Hlgr0-Y

st ol Sl o ghado (o
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Fiber Cross Sections for Frame
Elements
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Plot Hysteresis Loops
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| COMPONENT PROPERTIES

[ Inelastic 1 Elastic | Crosssects
Materials | stenghSects |  Compound

Type [Frame Meriber Compound Companent x| &
el Chaose type and name to
= edit an existing companent s | Basic Components I Strength Sections | SelfWeight
Narm| =i COMPONENT TO BE ADDED OR CHANGED

Text for filter,
I CompanentType | I~ =

=
Length Unit Farce Unit Companent Name | =
Stetus [There are 3 components of this type Tead for filter Filter
‘ ‘ | ‘ Length Type [ ~| Lengthvaie [

COMPONENT LIST (MAX_12) Click to highlight. Double click to select.

No.[Component Type Component Name Length [Pn

Import Components 1 Export Carmponents

@ Selected companents of this type.
Import..
€ All componerts of all types

GBS e S e
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Shear Wall Compound Components
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ACTION

Zero No strength
A slope loss
U L { X
f Strength
Y _ loss
Hardening ]
stiffness :l o Maximum
: deformation
Initial R X : ‘ PERFORM-3D ,s JS% i — S by
: strength loss
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DEFORMATION
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ACTION Relationship with

4 added stiffness
- Without

Basic relatonship strength loss

With
strength loss

Added parallel
stiffness  _ __a=-"_
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Strength Loss
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Procendure for Strenght Section Properties

Sy o3guzmo 3 ) b 5l S Seiwdly Jado b 50 Ygoro (o p Cwoglio cbume (o giw by 50
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il 593 5158 4 Jolpo.ay S a5 )0 (ygiw (61 1) V3-V2 (2o s pglile alaiie SO

L V2-V3 Sheer Strength Section ¢4 g Strength Section axio 4 Component Properties aubg jo-)
Gzl ) 092 g0 pglin adadio ST b 00 )5 £95 1y wus pglio alaio S .0y g, Shear Force Strength Section
PSS

Yy

......... &9y Rotation Effects axivo 4-¥

| COMPOMNENT PROPERTIES
Shear Stre A
( Inelastic T Elastic T Cross Sects T SE I, S
Materials Strength Sects Compound
Type ‘\/2*\/3 Shear Strength Section ﬂ =

Choose type and name o
- editan existing section. |
Marne ‘ J

Textfor filter.
| Purge | | Filter
Length Unit Force Unit

Tension

Status |There are U strength sections of this type Section and Dimensions T Strength T Rotation Effect T LI/L Bounds
| | ‘ | “When you use this strength section in a Frame element, you can link Shear Strength Factor
its strength to the rotation across one or more flexural components 10
Symmetry Use Cross Section (e.g. a FEMA Columnn, a P-h-M hinge, or a series of fiber .segments) o [
= - C Yes & No Specity the effect of rotation on shear strength here. Speuf}_/the flexural g B
component or components when you use this strength section ina.
Frame Compound Component. See the User Guide for details. morl o2
Upper/Lower Bouncs Fiotation of Flexural Companent(s)
" Yes (@ No
Option for Rotation Effect Fotations (radians) Shear Strength Factors

Import Components T Export Compaonents

(® Selected companents of this type
Import ...
(" All components of all types.

&
@ Mo rotation effect 0 ’—

Apply to concrete shear

Cancrete shear strength = W -T.
Specify factors for this strength.

strength (v-4T) only t1 sl
" Apply tototal shear strength 2 g2
The rotation is the resultant of (a) the actual rotation about Axs 3 and (b) the Axis 2 Rotation Factor
effective rotation about Axis 2. This effective rotation is the actual rotation about ,107
Axis 2 divided by the Axis 2 Rotation Factor. [fthis factoris >1, it means that :

rotation about Axis 2 is less damaging than rotation about Axis 3

Faste ‘

Copy

Lis glie Slass
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Dynamic Analysis
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ACTION

No stiffness degradation

With stiffness degradation

DEFORMATION
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Procedure for Degradation Factor

Sal ol po g,

31 =t 9 0 =5 oolaiw! Inalastic .« g Component Properties ailbg jl ( Suoalf cul pd muti jokiio
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[ COMPONENT PROPERTIES
[ Materials T Strength Sects T Compound
Inelastic T Elastic Cross Sects.

Type |FEMA Beam. Steel Tyvpe

=8|
Choose type and name to

- edit an existing component. = |

Name| ~

Textforfilter
| Filter
Length Unit Farce Unit

Status |There are 1 components of this type.

‘ Purge |

Shape of Relationship Use Cross Section

@ E-PF " Yes
" Trilinear i® Mo
Symmetny Deformation Capacities

® ves  MNo " Yes (& Mo

Strength Loss Cyclic Degradation

i Yes ® Mo ® MNone
Upper/Lower Bounds  WULF
" Yes (@ MNo (7 a3

ify deformations as multiples of DY

[ Section and Dimensions T Elastic Stiffness T

Basic F-D Rel

Strength Loss

Deformation Capacities T Cwyclic Degradation T

Import Components T Export Components

@ Selected components of this type

Import

" All components of all types.

ationship
Upper/Lower Bounds

Deformation values = D § DY

For Fositive Deformations

Faint Energy Factor
v [

O v R e

Unloading Behawvior

hdin -1
hdax +1
This factor controls the unloading behavior fora
trilinear F-D relationship. *You can use Flot Loops
to show the effect. See the User Guide for details

Unloading Stiffness Factar

For Megative Deformations

Foint
N4

O v R

7

Energy Factor

e
C
—
e
T

Factor = +1. hax stiffness.
kdin elastic range.
n]
Factor =-1. Min stiffness.
kax elastic range.

Faste |

Copy Clear
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2,5 Sl Elementsailiy g g Modeling 50 ool ¢ )1l jlgi oS> 595 Wb b lod! cpuui (gl

se lall 05,5 Sy g9
3,10 3929 joSm g HoiT U (pmni (5l (2 4y I (e d T L 0o

| ELEMENTS
Current - - et
e |Per|meterg|rders j ES
7( | NewD ‘ E_:_ir;srlt |Eleam OLQ-" OQ)S 4.9Lé| —Y

|/ Properies T Orientations T Change Group 6‘H°9‘”’ ool ‘Add Element w )‘ ng Q~>)5 45‘.»0‘ gs‘f

Group Data T Add Elerments T Delete Elams

1y Lo 0,5 31 (g1 At gozmo gl ccolall iy by Sy (30,5 4L

Properties of Current Group :

Group Mame = |Perimeter girders ..D)S SI: |) Text 0SS 9 09'03 h”’l : ‘

Rename Elament Type = |Eleam

Geometric Monlinearity | ELEMEMNTS
" MNone gférfgt |F’erimeter girders - | =
F ¢ Element
7= | New[d | ToAoe = |Eleam
cC
[ Froperies T Orientations T Change Group

Giroup Data T Add Elements T Delete Elems

Scale Factor for Beta-K Damping Adod elements to current group.

To reduce the Beta-K damping |1— Choose method.
stiffness, specify awvalue < 1. z4 5 z4E
" Sequence === (" Series sam
12365 1265
. . 1 2
(@ StraightLine & = = = &
s om oma m w w4
Coond DD Dl
1= - -z i= - -3

— Selectnodes.

Mo, of nodes selected =

Mo, of elements added =

oz oledl S5 g9,5 08

Fress Testto show elements. Cancel to clear.

Test Cancel

o olodl 0y, aslal o8
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g o] g ooliwl Delete Elems s 5l wsb

L ol ol -F

YoVs) slo jemmo i pai (gl .09 il Orientations i (b ylodl g oo s jemo Wl plass! gl
Dg (o0 ookl pl ;50 5

Ll Olasie -0

[ ELEMENTS .. . . . . .

ol |) Propertlse () .ub W ‘:’LQ.“ Olasino uol.»a.b‘ ‘_g‘).g

Current |Perimeter girders ﬂ =

Group | = | S g0l

' | Mew[ ‘ Element  [eam | ELEMENTS

Type =
|/ Group Data T Add Elements T Delete Elems g?;rf;t |Perimeter girders | =
Froperies T Orientations T Change Group < | R | Elemeant |Eleam

Twpe =

Specify local axes. Select elements as for Properies.

|/ Group Data T Add Elements T Delete Elems
Froperties T Orentations T Change Group

Select elements. MNo. of elements selected =

Choose basic direction for Axis 2. Axis 1 is alwaws |- 1 ) -
Assign or review element

) 2 e 3 iz Hiors )
7 Weartical u o+ H1 523 Click elerments and/or use box to select and deselect.
P LR H2 ™ H1 'y -Hz | ; !
| Double click to select elements with same properies.

Hz 1 HE ML Double click blank space for elems with no properies.

(" Yertical down 2 &zt — +H2 2 23$1€3
— Select elements. No. selected =

1 3w HZ -

" Horizontal right ﬁ; i -H1 ?AS fﬁl Component Currently Assigned

H1-HZ2
Twpe = |
3 1 H1 =H1 _-Hz
" Horizontal left ¥ " -H2 E ]
-Hz Name = |
If #xi= 2 15 inclined to the basic direction specify twist Fress Assign Componentto change this assignment.
angle fram basic £ to actual 2. clockwize about Axis 1.
Assign Component
Basic? Actual 2 anle (degrees) g = ‘
L uoLa.o‘ ‘n).é
Press Testto show axes,. Clearto clear selected elems. Clear Selected Elements .
Test ‘ Clear | .
i lo Lo

b jsome Sl plaislp 8

09,5 oyt b oylall JUiil -5
[y Gledl Glgi (o0 (s .0,5 Sl |y Chang Group <5 wb ;5055 09,5 409,85 < 51 b (yladl JUI ek &
1o JUGH )58 09,5 41 5yl 09,5 S
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A A
‘—1P ‘_113
H
—————————— » e — Q-0 i
Top moves I Top moves ? | A
horizontally | horizontally I Top moves
| | in an arc
h | h I
] | o
! I
L |
(a) Small Displs (b) P-A (c) Large Displs
P-A i
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Load Patterns
95 L5 3 5l 6l 5SS 35 b 5 YL I 56 55 5 41 555 c(s 5Lt 316y el Al 5o 93 Jalid b
Dgl o0 3l x50 Lledb!
Codguxo g o Elgil -y
10,10 9929 3L (69N £ Aw.0gd 0 odlaiw!l Slwl )L WYl gl b sba oI
O (20 3)lg 65 (59 puiiuo Wjgo 4 aS R L g VH (la )L o2 5 5L slo (595I(I
4o g 099 (> blunsl Ol il g (o255 )b 00 S (5oL £ ol alsls Lyl £lgil 00 puS 1 )0 Wilgi (oo isladl )b slo (558I(
bl oo bodl 5 Elgil 31 (golusi Lais PERFORM-3D 1351 o 55 39 o 8,15 cilicko gl yLall g1l

=0 Ao ool b Job 9532 b (39 5 ooliswl b 1) (5 (8,5 (sl 5L «Silogil wygo 41 45 (359 s oI(E

|Save current structure FRNS

MNodal Loads T Element Loads T Self Weight

Mew[ Choose pattern name ‘5“; )le ‘SLb ‘59§|("’

to edit an existing

|H1 load based on masses jﬂ
Select one ar more nodes Mo. selected = MOdellng }lé ‘JJJ“ éa..b. “sa; )b. ﬂsl'b 5&” L"' ..'.." '“ 6‘)’.

Specify loads and optional tributan:
Units = kip and in Positive B ad GO v O g «_i».u“ Load Pottern 4.9.5.‘09 QM 9

H1 Force H1 kdoment _
H2 Force ’7 H2 toment ’7 'oo; QM‘ NOda]' Loads

W Force % Moment
Tributary: Area (default=1.0)

Choose Add or Replace.

@ Addto existing loads.
" Replace existing loads.

To delete loads. specify zero loads and choose

Fress Testto show new loads. Cancel to clear.

Test Cancel

255 b 5T i 03
Show forces only, as resultants [ £
AE LTI S un IR S IO s o '—
=
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[ LOAD PATTERNS uLO-" )L} ‘Slb 69§J‘ (‘”

MNodal Loads Element Loads Self Weight

el I i e e e—w 9 Modeling 5L faul asb « lodl b gl 651 puns' (10

[Grawity DL & |

Chaoee an Slement areup. Element Loads e u—w 99— S Load Pottern ailg

|Perimetergirders jﬂ
S S Gl A5 0,5 ool ciliske gl 09,5y 31 Wl 00,8 Colsil

PERFORM-3D V4 : Example CSIL = g

file| Phase Task Help

Ol \le|« &=

LOAD PATTERNS
NodalLoads | Element Loads Self Waight

w| w0 | e

Loaded Elems T Add Loads T Delete Loads

L H P - o, R . .
For this element group. define one or mare DEflne new a4 ) 3 Loaded Elems i )‘ ”Lz 3 d.‘

element subgroups. All of the elements in
anmy subgroup have the same element loads.

(" Define anew subgroup. . e . _ . e
@ ‘iew/Edit exisling subgroups ’as'o" "Q',’,)'x’ ‘) °9;)'?,) 3 °*>; “—’Lz-’-" ‘)SUbgroup
Choose a subgroup from the list. _ .
Subgroup no. |1 - ﬂ Mo, @icims = =0 GLA'" )L? 69“‘ M ‘8)3
Mo, ofloads = 1

Elements in the current subgroup are green. Loaded
elements in other subgroups are red. Unloaded
elements (notyet assigned to a subgroup) are light

Click light blue or green elements to add or delete

elements. Press Done to go to the next subgroup. 5&0'(’. )" «A.?.L? QB.::J 45‘.&0‘ OLQ." 4.? )L? &‘ LS‘)'?
Fress Delete to
Delete delete entire Cone — .
[esear| core o _oere | 35,5 oslwl Add Loads

@ T lninlalg als|aldle (2] 3| || = Base -l m

se patte

5 - Clickinfigures  ,*
o M2 L~ oredterongles &
= ndegrees).

i 585 WLl 53
R



http://icivil.ir/omran
https://mcivil.ir/

PERFORM-3D V4 : Example CSIL = Y

File Phase Task Help
Dles| Wlerl| B @ % 1 delnl @)L sl

LOAD PATTERNS

Element Loads

Uniits = kip and in
Magnitude F1 108

udeF2 o0

Distance L1/L )

oint (multipla of mex

1 2 . 5

Click in figures
~. orentersngles =
« (indegreas)

v angle. [6C

| LOAD PATTERNS

Modal Loads T Element Loads T Self Weight

These loads depend on the selfweights of the components
that make up the elements. If wou change the component
selfweights. the loads willl alzo change

Hewld Choose pattern name to
edit an existing pattern

|There are no selfweight load patterns.

Choose an element group
“ou can add elements from as many groups as wou like

|Perimeter girclers | &
Elem type = |Beam

Add Elements T Delete Elemeants

Elements that are notin ths load pattern are light blue.
Selectfrom these elements. Elements that are alreadywy
in this pattern are green. Selected elements are wellow.
To deselectan element. selectita secondtime.

Select elements to be added Mo, selected =

Fress OK to add elements to load pattern, Cancel to clear

Fress this button at any time to show the current loads

T

09,5 ooluiwl Delet Loads (o 3l b <l3al Bi> gl

[51] B | @ - =|m

95 (139 5k eI (F
ya—w 9 Modeling ;L3 lo—ol wb 095 (459 yb o5 (pund’ (sl
ol Self Weight i yurw 09 S Load Pottern aalbig

3,5 Bis Uy aBLSI i oo i oyl 53 .08,8

b oladl o33, adLsl 6,3
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Drifts and Defletions

ol il g 5 5 iU gLy S5 i I oawlio wliio ¢ i8] oo glo S5 i
Dbl oy Ao b sba ojlw (sla JSCb guutd §1 (rwlio (wlidio Wilgh (o0 (GOg0e (o B S ki

e b JSb i ()
05l omsi (g S iy (1
= gel (oo g JSb i (0
Lo (il sl S8 i (g
30 03law )0 AS W gill 0,5 A Camd 0,5 SO A8 S0 gt NS ol 31 100l o (Gl S gt (A

s IS 5o Sy PERFORM-3D 1531 5 50 3] (g0 ansd & w055 38 ol (ot €161 eyl 5155 55 ooy 3150

Sl dy ygay due SO

=L gel (i b JSU i (@

Quter columns have relatively ) 3
small axial deformations. SLp i i Lo ol o B 5l (pdn 5
OF—w Gt Sliso Jolgd ;0 wilgi (0 i g0 (o
Shear deformations in outer bays o Al OO St S Tas OB g

are larger than story average.
Wb eolu s JSCU juts 58 Lolal wilgs



https://mcivil.ir/

o G Sl g i W59

i D gun Suls Drifts and Deflection aibg s g Modeling 0 1ol Il 5l sla aoSd g9y Wb

5,8 bl 1, Drifts

oj

PERFORM-3 V4 : Example CSIL P % .

File Phase Task Help
Dl JiEl¥ Bl &Sl Tl ninlel.aelF 2ldle e @E & - - =@

DRIFTS AND DEFLECTIONS

Drifts Deflegions.

Soeciy drits one ctatime.
To change a it delete ftand specify a new one

Chosse name to show an
B| &N existing drt
Neme [Histmotesmer v &
@ Simple Diit
Simple Dit

Spechy drift direcion
@ H
xIﬁ‘\;\nq\E
Degrees, 45t0+135
"

Selectuppernode frst

Iawer node second il
Upper
Uppernode
Diit=
Lowernode [ h . DHUDHL/A
Lower

Distance to visw point (muliple of mex dimension)
C1 C2 63 C5 C iy 3
-\HZ *e, Cickinfgues L TnL view
- e - .
. Wi~ orenersngles = -
WL (indegrees) ‘
s Sianciard Views

=" Venge [0 1 Bacic| pren

T view Hlange[n = i He

st JSb ki (i 5

Lo (Sl sbd S0 i (7

ol oo Cawd a0l glas
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(L 525 ) o gl JS pruii (V
2,5 ol [ Deflection Ci yupw 39 SUs” Drifts and Deflection auby ww s Modeling 3 fu!

| DRIFTS AND DEFLECTIOMNS

Drrifts T Deflections

Specify deflections one at atime.
To change a deflection. delete it and specify a new one.

Choose name to show an
ks | ol | existing deflectian.

MName IThere are no deflns. IS4 |

Select deflected node first. reference node second.

+» Deflacted
Deflected hode Dv,  node
® Reference

Feference node -
OB node

Deflection = D% - DWR
Fress Ok to add this deflection. Cancel to clear.

(0];% Cancel

"3 39 36393(Lro 0,5) 095 0,5y Cmd (00t B y2xi0 0,5) 0,5 o V o ly s 9y Ky ( iod ot SO
! Jgbo
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Structure Sections

o jlw ablio

G.o‘o,‘l.wé.b.&o‘_;u,)g WSl gourio g o 5 g ooy o)‘u}ls&.ﬁqlg, 3wl w50 (S0 9 SO o)l alado

! St 03w 5By J S (gl 9 ilgd

g J oS ) Sl 90 (gl Wilgd (o0 5lg0 ST 40 (S p Ceoglie

0).5.’».0 )‘9{\5 QL&" )é(‘

| a8l (3 S lodl (i (595 4 (55lge0 adado mbas (gl (Y

[ STRUCTURE SECTIOMNS

Define SectiunsT Strengths T Groups

Choose section name to
< & edit an existing section.
|Complete Structure at Base - | =

The reference point is atthe section midpoint.

H1 = |6a4 Hz - |540 W=D

Choose element group.

|Perimeter girders - | &

Element type = |Eleam

Add or delete elerment cuts as needed.

Add Cuts T Delete Cuts

Specify location of cut in selected elements.

(@ Endl| " EnddJ

Select elements to be cut (must be light blue).
No. selected =

Fress Ok to add elerments to sectian, Cancel to clear.

QK Cancel

oledl o (w0 g (yuaxs

lacal 130 )lgs oS> (595 Wb cojlw adadio ot (5l 5
Structure aiby www ¢Modeling ;i
Define axiv ¢54% SUS Sections

Dg05 wliisl 1, Sections

o3l alale (poai 0 )3
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[l i RUR B (0 LG |y (o 5990 At (D 919, S

S plil 5 Jolyo b als o (o0 g Cuoglio 4ilTue dwlro ol

Og Al Jaoro (99 41 ¢ygilo,l (5 e (58,5 S5 0 b (S 2 Cenglita()

Elastic Shear Material for zJloao 05,5 oslaw! Material i g Component Properties aailig ;I(Y
D9 )8 Gy yx5 Cwoglio 2 sl Walls

9,190 Bk & ol (gl o3lw ahaio S 00 S coliwl Define Section s g Structure Section aabg ;I(Y
Do Ly g g JyS ol (o g Senglie U el L a5 (ol kil 2 50

s ol ol JpiS a5 ahade 2 b 9 Ceoglie Strengths i g Structure Section aalbsg 51 oolasw! L(F

[ STRUCTURE SECTIONS ">‘>)S O™ ]
Define Sections Strengths Groups L)'H'” |°)5
Specify section strendgths for limit states tSMJ)J wsl&a

Choose strength type (only one type is currently available) = . P
(8 Shear strength for a horizontal section in a wall. C.'MSL0.0 ‘St» be 5 (thu ‘sb 03;

Choose structure section

|CDmpIeleStruc\ureatEase jﬂ .oi "’ (5'0 dL.’.J. G}IM &io ‘sl@ 09; w )_3 Q:/-OSLB-O ‘S» le’

Specity shear strangth

Shear material (Elastic Shear Material for a Wall)

[HONE == ] ») C)"“" 4 ‘U‘ J").o

Area for shear siress Length Unit . ... v H . pe .
== ramc 2blio g colaw! Groups i g Structure Section ail,
Angle

W
Shear direction (angle ’— ] = —
from H1 in plan. degrees) v Hz2 H1 ,&é; %‘3'),0 lﬁ 09; ).) GjLM)

B | | £ 3 go cdb Wi b 5 00,5 solicuwl Limit States aibg

g o0 6310 Zud gl v Juad 4o 0,5 Wy i StructSectn
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Limit States and Usage Ratio
195 (50 525 Ll (6 55 90 oolisinl (g YL 1 STl Sl 5 Wlg (oo 5l s o o syt I Sy 0
210 alSojlu 50 ,5dos o jli LSl pus b gLSI 08 S L 9590 (692,55 b o 1) S o=
g WY gl
Sl g eyl S s g Cad )b wlw! » Deformation o> wY>()
polio ablito 9 el 51321 6y Caoglio gl cad b wlul s Strength gus &YL(Y
P ‘_gl.b JL gowe ¥y unl.w‘ » [Drift 9> oY (Y
L s wle! » Deflection o> oYL (F
ojlw ablio sl Shear Strength gu> WYL (0

B9 Sols Limit States aibg uw s Modeling ;L lo! (gus <l 5 g9,8 5l 52

| LIMIT STATES

Tope [EEETET - | = |

= Mew [ Choose name to edit Status ‘There are 9 limit states of this type
ah existing limit state.
Name | ﬂ = | | | |

Deformation Conditions
CONDITION TO BE ADDED

Be careful when vou specify the limit

Element Group |Perimeter girders ﬂ = state conditions, to make sure that
wvou choose the correct element

Element Type = Bearmn group. component type, deformation

type and peformance lewvel.

Component Type |FEMA Colurnn, Steel Type ﬂ = | | Listall possible types
DeformationType |CDIumn End Fotation ﬂ = Performance Level |1 ~ | &1 LimitonD/CRatio |10
Add | Insert | Replace | Delete |

LIST OF CONDITIONS (max 20) Click to highlight for Insert, etc. Double click to select for editing.

Mo, [Element Group Element Type Compoanent Type Deformation Type Level (D/C Limit

S|P

RG>

[~

el 0ul 0010 Zus g8 Dt CLS jo WY (pl b akuly 4o
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Nig—is i o2 Modeling ;L3 ;0 b gus WYl gl (o0 dnwlxo 0jlw 3dUl Job 10 03,5 s Cand (92
&3l oo ilgl (20 e T (o 1 g litio 8 Sloe gabaw Elgil b guo WYl (golani (S )3 il S50
oo (6 3w 00w g 0 1 LS gld Cau—ud Slawi dlS gl Ul 5B 0.0l alls 0959 0 )5 b Cans
0,5 (Bilojlw abgrpo b 0g 5 y8 1) uo WYl lg (0 (3100

Limit  a&dsg upw g Analysis 5L lal ayaz 09,5 SO g9 (gl 99 (o0 aiSLl o b (o cl> (g 09,5
oo U118 50 0l losl.awsS 95l ol gl g (oU g il 1) New aos's (o0 5 LS State Group

LIMIT STATE GROUPS

Choose name to edit
an existing group.

=

MName |AII Immediate Occupancy ﬂ = Status [Sawved.

Lirnit state groups are available to all analysis ‘ ‘
series, not justthe current series.

Lirnit State to be added to this group.

" Add as many limit states as you wish.
T: Deformation -~ | &
vRe | = Click row to highlight far Insert ar Delete.
MName |Perimeter calumn rotation, 10 ~| & | |No.|Type Name

1 |Deformation |Perimeter column rotation, 10

2 |Deformation |Perimeter girder rotation, 10

3 |Deformation |Panel zone shear deformation, 10

4 |Strength Interior girder bending strength

5 |Strength Perimeter girder connection strength

Acld ‘ Insert ‘ Delete ‘ Clear ‘

Go> 09,5 Sy 9,0
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Inactive Elements
Wbl Jd e L5 50wl 50 b ldl j pam B osS oo el )8 1y Sl o9 | PERFORM-3D ,l38! o
Dl o0 Jloel ol 4 Hb e g 00l AL (459 (599 buzmo SO 50 o jlw a5 098 (0 (P 8 Dlos (5 L 3IUI o
9y 110 bl alllo LI Jow o EZY FB b g 0 Canl (oo oS Gélg ojlw yo slac! -t YRTE SLe gy
a.g)q;:.oaslgs"s.ouhmaqujgb.&}gm,aw6Ua.&w|05.u,»|&|.ws&¢,5g3,usw‘5u
0 3b by 1) B ol loazxo g 00,5 Bds &5 )b 3dU1 glacsl jo Iy Jeé jué b dI PERFORM-3D 1331 o 5

il 8
| DELETED ELEMENTS FOR GRAYITY
“You can delete har, other frame. and/or infill pansl )'S U’:’9)
elements. Any delsted elements are amitted for Grawvity il oo sl W 1o oy Ied wd el as sy LT
load cases, then restored for Pushrover and Earthguake J e IO J & e < u
load cases. Be sure thatthe structure is stable without the oolw 6‘ 4-1-0 ‘_’,‘LQ-’LDJ‘
deleted elements. .
sy Lo
Choase element graup. BRB 9 Infill Jab
clomentype- | 31 s 9 00 55 S5 Inactive Elements ailby
DS (59 Jorll g

Deleted elements are red. Active elements are
light blue. Select light blue elements ta delete
them. Select red elements to restare them.

‘Whenyou hawve setup the elements to he deleted,
press OK. You canthen choose another element group.

[ ]

“You must press OK to make changes.

Jeé e slo yladl (pad 08
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Gravity Load Cases

b oY

0,5 solawl gl o3lw g1yl jo L WY (ol 51 ylgs (oo (g 8,5 Sloy| A5 6 4L yle5 o0 olgdd Sluwi o &

S b

ly gogee o,k b hid Yaoxo .Cawl ojlw 955 359 b 9 (ladl (2,5 )b (sbd oI I (S 35 (A L I SO
e (Voo G ) oy by o a0 Y gomo a5 &8 ,5 4,18
CroR 9.0, Cyaxd g1 p2 (6l 03Il o o S g 00 )5 bl 1y 4L gLy RN Wb 4L el SO i 6

Wbl (s s Jas 3l a5 0gb s il
OB plxil Sl

WYl axio jo (puaw wS S Load Cases ailsg s 9 Analysis 30 loul wb L& )b <l 400 gl
J.Q»S é)‘j u‘ 6‘)4 &5'°b3 Oé;&.wb New daoso ‘ul:’uﬂ)b <J 89.? O‘g.o.c LY |)GraVitiy c)l.j

[ LOAD CASES

Load Case Type [EETRINM - | 2 |

Selectname to edit an
New
8 | | o ‘ existing load case ‘ ‘ ‘ ‘

Load Case Name | jﬁ

Analysis Method Contral Information for Nonlinear Analysis

® Linear (usual option) Mo. of Load Steps Limit State to Stop Analysis. Type

Load applied in one step. Stops
Max. Events in any Step Name J

Status |Th9re are 1load cases of this type.

ifthere is & nonlinear event,

" Nonlinear. & Load is applied in equal steps. not counting optional initial stap to
See control infarmation in box Initial Step 1o First Event? first nonlinear event Analysis stops when all load is applied or
1a right limit state is reached, whichewver occurs first Analysis abants if the

maximurn nurmber of nonlinear events is exceeded in any stap

Gravity Load Patterns for this Load Case

LOAD PATTERN TO BE ADDED OR CHANGED LOAD PATTERN LIST

¢ SelfWeight Click to highlight far Ingert, Replace or Delete.
No_ |Type |Name Fazlmﬂ

LoadType @ Nodel € Element

Pattern Name |H1 load based on masses ﬂ

Scale Factor

A Grawity load case be any combination of nodal, element and
selfweight load patterns. up to & maximum of 20 patterns
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[ LOAD CASES

Load Case Type \

=1

| Hew[

<]

Select name to editan
existing load case

Laad Case Mames |
Analysis Method

@ MNonlinear (usual option)
See control infarmation to right
c

Load Type

@ MNodal Load Patterns
" Displacement Pattern
" Mode Shapes

==

Contral Information for Manlinear Analysis
Mo. of Load Steps [
Mox Events inomy Step |

. . @ ‘Yes
Initial Step to First Event?

" Mo

Maximum Allowahle Drift
(s2a Controlled Drifts)

Status [There are B load cases of this type

Limit State to Stop Analysis. Twpe |Default -

Name |Deformation beyond X point for any component  w

Reference Drift =

The reference drift is usually the roof drift relative
tothe base. Itis used as the main deformation
measure for plotting push-owver analysis results.

Nodal Load Patterns

LOAD PATTERN LIST (MAX. 20)

Mo, | Type |Mame

T Controlled Drifts

]

Click ta highlight for Insert/Feplace/Delete.

Factar i‘

Scale Factor | The sidn of the scale factor defines

LOAD PATTERN TO BE ADDED OR CHANGED

Name |HT load based on masses ~]

the load direction. and hence the
push-ower direction.

Add | Insert ‘Repla:e| Delete |

29l g skl gyl 08



https://mcivil.ir/

e ol Nonlinear analysis 4 35 wb (5 )l asewd jo-)
S s 0311 a1 5 310 (595U Wl Caml (855 510 (595U ol 2 3l > g5 I
D903 (i 03l ELT )1 )0 1) (400 pnti (69N b Ll i’ (59N (bl sl Il 48 ST

Displacement Pattern T

Controlled Drifts ]

W I_drj
Yo o2
y 1=

Displacement, d

Y Coordinate Foint

1

[= TS 5 N SO U ]

Specify horizontal displacement pattern. Load at any mass is proportional to Mass x Displacement

W (in dalongHl  dalong H2

Specify at least 2 points.

Displacements define only a pattermn.

| |
| |
| |
| | Length unitis not needed.
| |
| |

bl gy ey
SN bl

oldio o po igls ooliwl b a5 b 0go gl gy e Wb il gog0 JLI bl g 5L > g45 SIS
DO )5 i oy O Al S Sy SO g do y

Mode Shapes T

Controlled Drifts ]

MODAL LOAD LIST  Click to highlight

Mo, |Base Shear Direction Factor

Before you use this option you must calculate and examine the mode shapes.

Hz . .O
Angle from H1 Axis to to Push-Chver Direction (degrees) E Angle
MODAL LOAD TO BE ADDED OR CHANGED H
Mode Number Base ShearDiraction: @ Positve D Negative D
Shape of
Scale Factar |1 Zeale factar depends on made R
pertiod and response spectum. 10 response
Scale factor |77 spectum

Add ‘ Insert ‘Replace Delete

Mode Period
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Dynamic Earthquac Load Cases
&l o3lw 301 glp2 (5l )b Yl 51 00,5 0 035 g 2 [y W35 (Sl s 5b lgd (o0 g0l 2 &
Sg0d oo lasiuwl
sl 435 sl b
St 39 (o) S ClliS QL) (o QL (sl 8,95 ) 31 ooliitwl Ll 5 5L ((Seolud alo po @y alo po 3JUIT o
Dguls 4id )5 a5 50 W58 Gl Comesi p3Y LI 55 B 4z gi Wil g 0 iy 5 M g H2 H1

JLIE-TY
a—y ;5 Load Casesp,d ;o g .09—i S5 Load Cases aibg gwww g ANalysis ;L ol I pl ,lgi oS (59,
3,19 oyl gl y= oob NeW daass (40,5 SlS 1 gy g 00 5 wliil ()b Cdl> g5 lgoe & .Dynamic Earthquaket

| LOAD CASES

Load Case Tvpe || |v =

Select name to editan
(ST
= | | o existing load case |

Load Case Mame | | =

Add/Review/Delete Earthquakes |

Status |There are 4 load cases of this tvpe

Caontrol Infarmation for Dywnamic Analysis

Total Time (sec) Time Step (sec) Limit State to Stop Analysis.  Type |Defau|t -
=1

hax Events in any Step (analysis stops if exceeded) Mame |Deformation bewond < point for amy component
Sawve results every |1 time steps (default = every step) Fieference Drift -~
This affects time history plots. Usage ratios are still calculated every step. This is used only for "thumbnail" plots of the response.

Earthquake Direction in Flan =
az a1
Angle from structure H1 axis to earthquake Q1 axis (degrees) o W angle
Hi1

Q1 Earhguake
Group | MOME ~| = Name | ~ | =
Feak Acceln (o) = Duration (sec) = Acceln Scale Factor |1.0 Time Scale Factor |1.0

Q2 Earhguake
Group | MOME ~| = Name | -~ | =
Peak Acceln (g) = Duration (sec) = Acceln Scale Factor [1.0 Time Scale Factar [1.0

% Earthgquake {usually not applied) )J) =
Group | MOME ~| = Name | ~ | =
Pask Accaln (o) = Duratian (sec) = Acceln Scale Factor [1.0 Time Scale Factar [1.0

e

< oo
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Earthquake Records
A5 Ll O a6l 0695855 22 5l Blg (o0 e 055 003 9 04l9 (lgF (oo |y A5 0,595 0l 4
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Lo Caso Ty TR TR +| 3|

8

Hew[

existing load case

Selectname to editan

LOAD CASES

Status |There are [l load cases ofthis type

Load Case Name|

23|

Add/Review/Delste Force Records

Cantral Information for Dynamic Analysis

Total Time (sec)

Time Step (sec)

Max Events in amy Step (analysis stops if exceeded)

Save results evary |1 time steps (default= every step)

This affects fime history plots. Usage rafios are still calculated every step.

Dynamic Loads

LOAD TO BE ADDED OR CHANGED

Nodal Load Patter ‘HW load based on masses

LOAD LIST (MAX. 40)

No. | Load Pattern Narme

=]

Click to highlightfor lnsent Replace or Delete.

Force Record Group

=8|
Force Record Group v ﬂ Record Name ‘

Limit State to Stop Analysis.  Type |Default hd

Name |Deformation beyand x paint for any companent

Reference Drift of Deflection

® Diit (" Deflection

This is used only for “thurmbnail" plats of the respanse.

H1 at roof center

Scale Factor |1 Time Delay (zec) |0

Add ‘ Insert ‘Rep\aae‘ Delete

Force Record Name

Factor

Delay

|
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Dynamic Force Load Cases and Analysis
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Sl g p2i ( Spols Hb Ll win b SU-Y
Sl )b Yl

o Analysis 56 lasl 50 Hlg 408s g9) Wb was (Soolad )b el S £900 50 )b Y-
998,85 ol yb g9 > gl Dynamic Force ()L cdl> o5 yo 048 Sls Load Cases aiby

LOAD CASES

Load Case Type |Dynamic Force

Status ‘There are 0load cases of this type.

Specify load case name. ‘ ‘ ‘ ‘

Load Case Name ||
Press OK ar Cancel.

QK ‘ Cancel ‘

Sesliad lag i o (0,5 3l 02
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Analysis Series
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DS Sls Run Analysis aabsg (waw g Analysis 31 151 1 pl 4l aaSs 59,

[ ANALYSIS SERIES

Structure is OK

The structure is checked automatically when
wou start a new analysis series. [f you wish, you
can check it beforehand by pressing this button

TYPE OF OPERATION

(® Startanew analysis series

1345 rezi 1y w3 el ol b cylad
5 o |y 95 syl )b (yled (o0
(L o lusilenl) )b i i g9i-)

(" Continue or change an existing series

(" Delete an existing series

START A NEW SERIES
Mamea ‘ Max 12 characters Cancel \AJ' & —whA & .. \> . ‘ P_A .’.‘ Y
. 9.0.9 - W) ’5 ’h 45 ¢ —
Descrigtion ‘ ) ‘-ﬁ* f

Specify properties below. Press OK to save propertiers and continue. CK

Basic + Masses T Modal Damping T Rayleigh Damping T U/L Bounds T Cluick'n'Dirty

L e >-Y
Sog0 JUCLl slawi-f

Basic Parameters Masses

Type of load seguence

(8 Standard  General
Include P-Delta effects?

® Yes (" MNo

We recommend ignoring P-Delta
effects until you are sure the
analysis model is correct,

Ewvent overshoot factor (%, default = 1)

-

Number of mode shapes (max. 60) |6

Mass Pattern Scale Factor

‘Se\sm\cmass, DL +0.25LL ‘1

S5l asgome S, 3,5 0.3

Jlogo o1 o0
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ookl Loty o920 acomo S s yol)l b 0,5 a8Ll o9 g0 1IUl ac gosmo SO a1y 3IUI G (lgF (o0
15 s Continue or Change Existing Series 4 3§

SET UP AND RUN ANALYEES

MNew Anahyses to be Fun

ANALYSIS TO BE ADDED ANALYSIS LIST
Load Case Typs IGravity LI Pid | 5 | Click to highlight for Insert or Delete.
MNo. [Load Type [Preceding Analysis No.] + Load Case Name
Load Case Mame| Gravity DL + 0.25LL -]
Preceding Analysis Number (0 = unloaded) ID VI = |
Add | Delete |

Setup as many analyses as youwish
Press GO to run the analyses

Frevious Analyses in this Serie
= Analysiz Series Name = ISBHBS ! For more details on any analysis, Details
| No. of mode shapes = IB_ N, @ EeyEEs = ID— click to highlight. then press Details |
MNo. |[Load Type [Preceding Analysis No.] + Load Case Name Status

S5l asgaze o alng b joe 02
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Basic+ Masses Modal Damping T Rayleigh Damping T UL Bounds T Cluickn'Dirty

Madal damping, if any, applies for the mode shapes and periods that
are calculated for this Analysis Series (see Basic + Masses)

When you use modal damping, we suggest that vou also use avery
small amount of Rayleigh damping, to damp out high frequency
wvibrations. See the Elastic Wiscous Damping chapter in the User Guide.
Darmping Ratios
" No modal damping.
0 Same damping ratio for all modes. Ratio () |3

(" Damping ratio depends on period as follows.

Period (seconcs) ’— ’_ ’— ’_ ’— ’_
Damping Ratio (£) ’— ’— ’_ ’_ ’_ ’_

Specify fram 2 to & periods and coresponding damping ratios,
Damping ratios are interpolated linearly between periods

Basic + Masses T Modal Damping T Rayleigh Damping T UL Bounds T Quick'n'Dirty

Basic Values T Alpha-M Options T Beta-k Opfions

Period Ratio, T/T1  Darmping £
Fercent of
criical damping Point4  |0.05 0.01
/B PointE [0 0

i
Draw Graph

Period, as a multiple
T4 TE/M of Mode 1 period lfthe damping variation is not OK,
close the graph and try again.

Damping varies as shawn. Specify period ratios and damping /
at points A and B, then press Draw Graph.

Far zeta damping, lzave all boxes blank. For BetaK only leave
TB/T1 and #B blank. For Alpha-hd only leave TA/TT and £A blank. Alpha= [0

Beta= [2.187e6
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[ ANALYSIS SERIES

TYPE OF OPERATION
Structure is OK
" Starlanew analysis series
The structure is checked automatically when 5 EEAiE arEiEEE en e g e Euit

wiou start & new analysis series. fyouwish, you
can check itheforehand by pressing this button (" Delste an existing series

CONTINUE OR CHANGE AN EXISTING SERIES

Series name |Series 1 | & Number of analyses = |0 UnChange

Description ‘Easwc mass, with P-delta, 34 modal damping

Change analysis series properties below if desired. 0K
Press OK to save properties and i

Basic + Masses T Wodal Damping T Rayleigh Damping T U/L Bounds Quick'n'Dirty

Choose component group and type. The takle will listthe components that have U/L Bounds, and
show their current U/L Bound Ratios. Specify new U/L Bound Ratios as needed. Click on one or mare
components to selectthem, or check Select All. Fress Apply to apply to the selected companents

Group |Inelastic | & Twpe ‘FEMAEeam, Steel Type ﬂ =
Filter text Filter

Current Ratios (blank = nominal or does not apply)

New U/L Bound Ratios

0 =naminal. 1 = upper. -1 = lower.

Axial (P) Strength
koment (M) Strength
’7 Shear (V) Strength U L LQ - . a
[ ve)
Stiffness (K) / ¢ : ID)S

[ SelectAll Apply

Caormponent Name P oM YK
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Basic + MMasses kodal Dampin Rayleigh Dampin /L Bounds Cluick'n'Di
Rping yielg ping y

Basic Values T Alpha-bd Options T Beta-K Options

Period Ratio, T/T1 Damping &

Fercent of
critical damping Point.A  |0.05 0.01
FointB |0 o

ia
Dirawe Graph
Feriod. as a multiple

TasTl TE/TI of Mode 1 period If the damping wariation is not Ok,
close the graph and try again

Damping varies as shown. Specify period ratios and damping ¥
at points A and B. then press Draw Graph.

For zero damping. leawe all boxes blank. For Beta-K only leawve
Alpha = |0

TE/T1 and ¥E blank. For Alpha-bd only leawve TAT1 and £A blank.
Beta= E15156 51—'..‘) 6.{‘;—*-4" O
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syl Ghe)
S ooliiwl Alpha- optionsM sRayleigh Damping s axio gAnalysis serieses & ;I Run Analysis sl o

Basic + Masses T hodal Damping T Rayleigh Damping T U{L Bounds T Quuick'n'Dirty

Basic‘alues T Alpha-M Options T Beta-K Options

Twpe of Alpha-t damping For s base isolated structure, the structure
& . abowve the isolation level moves rather like a

® Standard " Baselsolation rigich body. [fyou use "standard" damping,

this may ower-estimate the Alpha-M damping.
@ @ "Base isolation" damping may be better.

Ferform calculates the alpha and beta values
) from data you provide in the BasicValues page.
Slaving constraint for base level : This calculation uses the Mode 1 period with
FeerRdlephicm | elasticisolators. If this period is significanithy
longer than the Mode 1 period with & fixed base
(i.e.. with rigid isolators). specify the period ratio.
Ratio of Mode 1 petiod with elastic ’T The alpha and beta values will then be
isolators to Mode 1 period with fixed base calculated far the fixed base case.
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General Load Seuquence
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il gy jo gk b Jlesl B oiil jLS General 4y 38 4 el

Standard ¢ General & g0 4 )L iy
a—<gozxo 3l l,— Standard U General ;b i 5 (ylgi (o0 Dt (o0 Ry Wu JILI Ac gz S B9
Sl Standard o8 oy au 35 0 5 Ol

300 S o0 548 oolaswl g0 bl 03lw & JShos 43 9] Cawsd as Il Bud a5 28g0 yo Standard cui iy
3l s )le jlro b )L o Il
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Soliad 5l ol yor 4y & L Y
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Running Analysis

‘ SET UPARMD RUM ANALYSES

Mew Analyses to be Run

.
WUl gl >l Jol o
ANALYSIS TO BE ADDED ANALYSIS. LIST . had ‘? . .
Loadcae T [FIETATITE v & | | O oo aotor Dot RCOE I U 0 PPN | Y JS P

No. |Load Type [Preceding Analysis No.] + Load Case Name

Load Case Namel

Preceding Analysis Number (0= unloaded) |0 | &

Setup as many analyses as you wish.
Press GO 1o run the analyses.

Ll

o) ‘ Don'tGo

Previous Analyses in this Series

E Analysis Series Name = ISE”E‘M— For mare details on any analysis, ﬂ
R — ’E— e fizlymms= ’Ui click to highlight. then press Details

No_ |Load Type |[Preceding Analysis No ] + Load Case Name Status.

Ul sl e 58

1y 50 g it ey 58 rmizmad 5 855 eyl Ul g gozmo Sy 45 G35 5 41 g (g0 1y 5l

sl 1) g0 & (B oyl 612 g 30,5 LI ol yo .0, alsl 5L 4 gazo

e ol Load Case Type cawdd j1 5L cdl> g4 pb-)

09,8 bzl Load Case Name cadd I 5L cdl> oU-Y

Sl e (39w (o0 00 1 )15 s ¢ T L Tacul Y gome Standard cud y o 00 )F Olil LS g Ul Slaxi- Y
s aplgs Al Kol 35 yol Sbgs

Do (o0 Comnd B 3JUI ploi General jb cud 5 o

g o0l Ul Comnd S S| joliie 4y Delete g Insert Add sy aoss 51-F

kiS5l g0 1, Dont GO aoss b g 5Ll (gl 2] jskiio 43 1) GO AoS'd wuly s (pmand 5L 0550 (g JJUT (Bg-0
555 S5 3l asgozmo o3 &y
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Mode Shape
b5 3L Jue S5 b PERFOM-3D Juwo < duns lilo 50 g 63lw ,lidy J 1S 50 wilgi (o0 «5090 sl 999 9 JIC!
55 solawl (Seobewl Hgl sigy 3L 50 (gog0 JUBCU! 5 ()led (oo yairod bl o
D55 oud Lo Cyimmons] O yguo s b oy | G090 JICUI 15 0 Mode Analysis Result aabg o
D9 (o0 drwlno (6390 092 1) 9 (GO0 JSUb Wiz b S0 g (i I 032 (5 Il de gomo S Olm] S o ST
WS o0 Ao ddgl (5,10 b g Sl Sl jo 1y 090 JICUI PERFORM-3D 381 o 5 a5 clils a> g5 b

il g Gy G390 JSb SO ey S0
e wlxil Modes axio ¢ Mode Analaysis Results aabs g9
IR RUOE YRR (P RSUUE LI S| K¢ FUFRV IRN POV PIrg | WIRE TRIC O RE AP VIR PPN LU RS (g R SUIPOWE B
S 5] e 51 (b 30 6 yLouii— Y
D SS Animate aoSs (40 35 Cpidiaoui! 5L g PlOt ao5'd ( g090 JSKi ) yobiso a5 -F
P=lEve 25 2 pew st By 29l g 3Ll 5o 090 JUUI 5,8
Modes T Modes T Dirifts T Sections l"’ - . . “ . ol .
Flot mode shapes and show mode properties :a; oo ‘ )5‘ d"% Hb‘ )‘b ‘de’)b Sé 4.? O‘y GD ‘509-0 J&M,‘ )‘
Displacement Scaling )“ G,",':S):’. L,’, ‘53-0 &," )“ O‘j-.’. Go ‘@Sl’. ‘sl-b )L? &.595 C’-’A.-ﬁ-:-.’. )S-B;-D d\-?_‘
hdae. displ / mex. structure dimension ’D'I— .Q)S °‘>| ‘= . ‘ l@ C"
hode Number Flaot J ')3‘ u::g.; ‘sl'b )“59&3 )é wl‘.’. J&AZ MO P)é &‘9.;.: 4'0’_“
aky = B gl
e S P
M;ii:r::j:j?seconds)= 1.362 ﬁ)ls 4.2 ‘) (V) fﬁSb ‘Su PR M‘ Ol&o‘ ‘PERFORM-3D )|}3| |°)3
Effective mass factors for this mode ‘s;LObLM’ ‘Su °}L~J )\> O‘ )" Ae.l{-; ‘(:w °A£l§ ‘&.. O‘}“c ée 'Aba ‘50
H1- [(833e4  Hz- [08402 v- [0 ‘5°£| Ceoglio Y goxo oyl L (gl 05 & )Slos dlw’ﬂ 39 .0,5 eolauwl

Accumlated mass factors up to this mode .o)Lb QS . 5 . " ﬁ‘ ‘fbsa 6“’)‘%’,‘ Q‘H’U 9 w‘ e‘)ﬂ o-l)-‘" W
H1 = [1.833e-4 Hz = |0.9402 W= |0 —
| | WilgF o 590k (595 il yFT b s wiilo 553 ailad b gl o 4o

Principal horizontal direction for this mode

Angle (degrees) from H1 axis = [39.2 S 30 haild ( Soiliw ol gy sl )b calild dzgi Wb ol oo
Effective mass (base shear) factor = |0.9404 Arrad ‘;EL

&O90 JSb oy 5
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Response Spectrum Analysis
Lol FEMA-356 ascive gld s wlal (5 58 puomad 4 SoS s (] 51 Bo
b b
39S u p 4 s (3] 1 (9g5.0,5 L pai ) Ol Fwly b win b SO Wb b LT gl 5T S
| AJJJ) ul.u» ‘_gl.b
(o (o1l pmo (G Comnd 50 Saub dcgoomo S @819 0 ) Wl b SO Jols hadd Wl JU o
S ool 13l Hles sbd aaS'> (g9, Spectra abgs jo wus b S 40,5 Adlol g oo b SO Slesl 8 50
anS'd 9 00 )5 Ll jlo el o yo Gl b g 09—t S Load Cases aibg wrw 9 Analysis
98,5 S5 Add/Review/Delete Spectra

[ eSS

Load Cese Type FEEIEEEECR N * | & . .. S . . . =
. Stas There ar2 ) [oad oases al s e . M OS> b 4$l.»a| I G-g-hb M‘S% )S‘

5 J e[ | Selectnameedien R . v e - - B
exisfing load case. | | |

Lo CeseNere 2] \ [CAD CASES

e e USE THIS SECTION TO ADD A RESPONSE SPECTRUM

Eartiguake Direction in Flan Read one or more acceleration spectafrom tex les, and add o the spectum list

— QeepHign ‘The spectiain the list can be used to sstup response sechum oad cases.
Angle from stuctwe H1 2ds to anhquake 01 ais [degrees) |0 \]4-'-;‘ angle
Hi FilePeth
Number of Modes to be Used Cornbinafon ethod ifthe fileis n the USER folder, give only the fle name. Othenwise give the complete fle path
Now of modes (not greater than = . N . — J—
oot modes in i Seres] r ® SRSSformades and directons (iher mehods may be addedin the fuure AoceleratonUnit [g j SkipFret Lines. Firsting o b read mist have damping raos
Each remaining ing must have & perod
alg @ Space ’
pechu Valies are saparatad by plus one 3a velue for each damping refio,
(" Comma 3 P 2
eriod mustincrease from line o line.
Goup | NONE B Neme B

A to spectm listas follows. Fress Check to plot spectum.

Damping Fatia £} j Seale Facior [10 Specium Group j @0 | FieNans

02 Specturn Spectum Name

Check Cancel

o [ NOIE 18| ame B

Damping Ratio ) j Scale Facior [10 USE THIS SECTION TO REVIEW OR DELETE A RESPONSE SPECTRUM
Revizw specirain the spechum list
' Spechum (usuallynot apglisd) Specium Group | j File Narme j end/or delete specta from te st

Group |HDAE v 8| Heme B Spectum Mame = | M %
Demping Ratia [£) | SealeFaor 10
Retum o Spectum Load Case

Sz i (58,5 &BLS1 5 ko BB Sla 5 Ao ol o3 Sz g (59,5 &BLS1 3 ko BB Sl 15 o5
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ol Hb b Y
wb Load Cases p,s ;5 .090 Suds Load Cases aiby yww g Analysis ;B s dusl 450 4le5 g9
Sg ol Hb eIl g95 oleie 4 Response Spectrum

&l b 3JUI 6l 2!
&= &l 4 1yResponse Spectrum «w b Set Up and Run Analysis axio jo (gawl Gub 3JU1 g1yl 5o
Laogo S 3l as 1) 1 o y> Wb pizxod 0,5 wliiil Load Cases name caudd I 1 5L cdl> b g 4L <>

gl b bl LS

s ¢ Drifts s Nodes axio wm—w sModel Analysis Result aiubg lu—ol ¢ 5d Sl g b sualice jebico &
D9 (59 ym Jordlyeiws 31 9 ol Sections

| MODAL ANALYSIS RESULTS | PODAL ANALYSIS RESULTS
bades MNodes T Drrifts T Sections Modes T Nodes T Drrifts T Sections
Show node displacements from response Show node displacements from respaonse
spectrum analyses, and/or save to atext file. spectrum analyses. and/or save to atextfile.
Length unit.  |in - Length unit.  |in -
Sy T Save ek T Save

. . ' Show displacements far a single node.
Save displacements for multiple nodes to a text file. = d

Click nodes to select. Click again to deselect Click nodeto select.  Selected: Clear

Murber selected = Clear Show

Fress Sawve to save results to afile. Save. . H1 Translation Ii
H2 Translation li
Nodes C.alaa ra)é Y Translation
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| RODAL ANALYSIS RESULTS

Modes T MNodes T Drifts Sections

Show drifts from response spectrum
analyses, and sawve to atextfile if desired.

Fress Show to show wvalues. Show

Click. driftto select or deselect
for saving to afile.

Fress Sawe to sawve to afile. Sawve...

DCirift Mame Walue
H1 at roof center
H2 at roof center
H1 story 1. center
H1 starny 2, center
H1 story 3. center
H2 stons 1. center
HZ story 2. center
HEZ story 3. center

[ Selectall

Z
5]

o=~ Lf Q) ra|—

| MODAL ARALYSIS RESULTS

Modes T Nodes T Drrifts T Sections

Show structure section forces from response
spectrum analyses. and/or save to atextfile.

Force unit kip - Length unit in it

Show | Save Sectiongy Ls p ,8

Sawve forces for multiple sections to a text file.

Click section to select ordeselect. [ Selectall

Mo, |[Section Name
Cormplete Structure at Base
Ferimeter Frame at base

Lafra) —

Interior Colurmns at Base

Fress Sawve to save results to afile. Sawve...

Driftsg s o,

| MODAL ANALYSIS RESULTS

Modes T MNodes T Drrifts T Sections

Show structure section forces from response
spectrum analyses. and/or save to atextfile.

Force unit  |kip = Length unit  |in -

Show T Sawve

Show forces for a single section.

Choose section.

|Complete Structure at Base ﬂ i

Fress Show to show forces, Show

H1 Farce ’7
H2 Force ’7
Y Force ’7
H1 tament ’7
Hz tament ’7
W Moment ’7
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Energy Balance
03l 3L 53 0l dangly ol oy ST &y 4018 co3Lw 45 6591 Hlado & wilg o0 &l 3 S Jalio 5 o3l gewly
S| e gLl ojlw LI 50 090 (0 AL Al joNuu g (2o dawgd (g5l A5 80,5 o (B8 Ygore (S|
g (o0 Al Sl s Ol bwgd (65551 o 2 ogMe 9 0,18 3929 4k jgSamg (o2l jo 4 090 (o0 (P55 Ygono
ol (G551 E9 2 0jlail s LS a5 0,5 ey L Hlogai s o0 (ENergy Balance aibq b

s31 €19l
Serobyd 31
bl aLbld 0g2rg Wilgd (oo alie (55l 95V (Sl bl o 0
P 30 S 55l
b ledl yo cliS py BB )5 555w
L Ll yo ouds Gl collS 1 BB i (65 555l -
M (5l 1S yn bruwgi couls Al % j9Sms g (5551
1 Lol 33 BK ol o Lo oy Gl iy joSms g (55 51—
JIogo (2o bwgs' couds Al ay jeSeun g 55! -
(Jlw 1o syl bawgd ool Gl 4y jeSms s S35 -
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0,10 23 Wy 4 555 g9 90 baidd 1Ll (pl 5o
oledl jo (o )5 (65 5~
L Lol Ho ol cali S| e (5561

Ny o0 oo 1y Jlaw b )5 po Jawgi ooy i (65! ¢yl 300 PERFORM-3D 1381 o 4

Sipl s Hloges

| ENERGY BALANCE

Structure T Element Groups

adubg ojlw I (65551 L 1090 gy yokido &

ol Structure o s Energy Balance

Show energy break-down for complete structure

¥ axis is Time
Flot

' axis is £ of max energy &JS Plot a5 ‘)le I g_al:uv‘ )| AR g .ao)f
hiEx energy = li kip.in Og.w
Energy errar (i) = l—

Kineticenergy [ NRNRNGNGEGEGEG

Strain energy

todal damping energy

Alpha-M viscous energy

Beta-K viscous energy
Energy influid dampers [
|

Dissipated inelastic energy

Ifthere is stiffness degradation, the strain energy is
approximate. Hence the dissipated inelastic energy
(total element energy minus strain enengy) is also
somewhat approximate, and may not always increase
monotonically. See the User Guide for an explanation.

ojlw J5 (651 sloged ey @58
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oledl o 09,5 )0 Sl jué (55 5]

=0 5yl Sl e (6551 BT 50 aod I s « Slodl 09,5 plas aS ol Cesd j0 Wilgd oo adbld

23,8 bl dnelastic 4 35  Elem Groupe o ol oyols yLis jakiie 4 .ol dude oS

| ENERGY BALANCE

Structure T Element Groups

Show percentage of element dissipated energy
that is contributed by any element group.

Choose type of dissipated energy
 Inelastic (including fluid damper elements)
(" Beta-K viscous damping

Choose element group

Perimeter girders ﬂ =

Elementtype = |Eleam

P
ress Flot *axisis Time
R L Flat
v awis is £ of dissipated energy

Dissipated energy in all elements [ NG

Contribution from element group

Total dissipated energy = kip.in

After you press Flot, you can save the results to atextfile
in the usual way. This file contains the energies far all
element graups, not justthe group that is currently plotted.
The energies atthe end of the analysis are saved.

QLo.” &5 AWl Qo\o ul.....; ‘n)é

oldl sy, S 10 K sba (555!

plaS 4 o)l cumnd ey 00l Gy 2 (o) (2 e LS ST
ol Al 4 jeSun 9 (5551 5o Iy ke (2 iy (Slodl 09,5
Elem ol gols lis jebive 4.0l Wiled 0 0 ylo Sk
09 5 oliil Beta-k viscous damping 4. 35 ¢ Groups
S5 Plot aos's ccanad 31 Elem Groups o ol 1 g

oD gud


http://icivil.ir/omran
https://mcivil.ir/

Time History Plote


https://mcivil.ir/

Floj azxm )b s Hloges
Time History Plote

s glgl yoly Sloj amsu U sld Hloges ylgi (oo .ol duio cojlw 4L, J S jo ( JSloj azmd )b sld ylo505
355 e yeo il ablio g (o (Lo JSCb pundi 0 (ruiiron g (slodl g 0,5

0,5 S Az )b w53 (A
gl gy Saoliyd U1 0 laid wilgd oo b Lld g b e pun
e Cpaey s Zd G5 et a5 0T 2 Vo HolH ) a0 b a1

sed Gy S Sy aS 0)F o Vg HyHy dp0 b Janit cueyr?
sed iy Copd DL a5 0T 10 Vg Hyoly g0l Janil s nln2-3

B PerroRM 30 VA Bt CSil 9 TEEGTT. . Tl T .
- &
Fle. Prase ToskHelp lS
Dle! Rlslv) B @G 2] 15| &180W #ISlklle2 B[E| [Ewosmcue <l[@] J L”s)
T HeTone 5 e |

,,,,, Series | vl @| case

gAnalysis ;U ol
Time aibg

39 098 Suls History
i Floj az )b o 48
Single ¢Node sl
23,5 ol Node

Single Node |

0,5 S azdy Uy o8
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Single sEement sl i« Sloj azmsu ;U o8 ;0 040 S Time History aailis wmw g Analysis ;6 lol

Dgwn wlxilCase o 31 )L Cdl> g Series camd 13Ul s goo 4yl 9l Hlei yo .08 ,5 il Element

| -
| T Analysis phasel—

|/ Dirift/Deflaction T Structure Section

Fode T Element

Choose element graup.
|Perimeter girders > | &

Element type = |Eleam

Single Element T Multiple Elements

Flaottime histony far a single element. Sawve if desired.

Click elementto select. Selected : Clear

Choose element. component or strength section results.
- " Component

Choose component ifthis is a compound component.
These are listed in sequence along the elament.

| ~l &
Choose result type and units

| R
Force unit |kip - Length unit in -

Fress Plotto draw gragph.
Plot
There are no analyses.

Ol S az )6 gy 058

‘_,Lo." &.SJ M)L’ 6)Lv0 O).o}é = ) '0)5 FPress Sawve to sawve results to afile. Save..

oldl (o o azzy U (650w 0 jusd

22 0l9 (0 olell (s oz )b 5l 05035 H9liio 4
(399 o Lol 0,5 6553 g gy AT O jyg0 1) plas
Multipe oo )l eolaiw! ¢ iy yw (p19 5 ST Lo el

.cww! Element

| TIME HISTORIES

|/ Dirift/ Deflection T Structure Section
MNode T Element

Choose element group.
|Perimeter girders - | &

Element tvpe = |Eleam

Single Element T Multiple Elements

Sawe time histories for elements in current
group and frame (elements with cwan color).

Choaose element or component results.
" Element " Companent

“ou can save Component results anly if
the elements all hawve similar components.

Choose component if this is a compound componeant.

These are listed in sequence along the element.

| ~&|

Choose result type and units

| ==
Force unit |kip - Length unit in -

(® Sawetime histories  Sawe max and min anlky
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Save current STFUCTUFE%
|| ES

T T T

Mode T Elerment

DriftfDeflection T Structure Section

Chaoose drift or deflection.

& Drift (" Deflection in

Single | Multiple

Sawe time histories for selected drifts or deflections.

Click in tahle to select ar deselect. | Selectall

No. |[Name

1 H1 at roof center
HZ at roof center
H1 story 1. center
H1 story 2. center
H1 story 3. center
HEZ story 1. center
HEZ story 2. center
HE2 story 3. center

==l B Ry (g | Q0% RUEEY g}

(% Sawvetime histories  § Sawe max and min only

Fress Sawe to sawve results to afile. Save...

Sy 5o dzxdo )b oy p 9

oS S i b Cis y0 b axs ,U(z

< ¢ Drift/Deflection i « Jloj azs U o9 yo .04 Sls Time History aibg yumw g Analysis ;L focl
oLzl Case cawd j1 )L cdl> g Series Cond 31 301 as gozxo 13l 4lgs 4o .00,5 il Multiple U Single

O g

A= 35 gu b (g JSCU i 510900 o 7 glicin
4SS i § WLzl Cunad 31 Deflection L Drift

g S5 Plot

| TIME HIZTORIES

|/ MNode T Element

Drift/Deflection T Structure Section

Choose drift or deflection.

® Drift " Deflection  |IN

Single | Multinle

Flottime history for & single drift or deflection..
Save if desired.

Choose name.

H1 at roof center ﬂ =

(oS S kS Az jU pwy 058

Fress Flotto draw graph.
Flat
There are no analyses. D
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Sl Az, o9 15 090 Sls Time History aiubg e s Analysis ;6 ol
88,8 sl Multiple Sects L Single Sect s g Structure Sections

’_‘SEWE as a new structure

MNode T Element

ojlw ghaiio (59 75 (S azemy ;i (o

|Open an existing structureW
| .

T = T T T

|/ MNode T Element

Dirifty Deflection T Structure Section

Choose resulttype and units.
|H1 force ﬂ 7]

Forceunit  |kip Length unit  |in hd

Dirifty Deflection T Structure Section

Single Sect | Multiple Sects | Muliple Loads

Flottime histary for a single section. Save if desired.

Choose section.
Complete Structure at Base ﬂ =

Fress Plotto draw graph.
Flat
There are no analyses.

The section forces are the forces exerted
B the cut elements OM the section.

Choose resulttype and units.
|H1 force ﬂ 7]

Forceunit  |kip Length unit  |in hd

Single Sect Multiple Sects | Multiple Loads

Sawve time histories for selected sections.
Click section to selector deselect. | Selectall

Mo, |Section MName

Complete Structure at Base
FPerimeter Frame at hase
Interior Columns at Base

[T il

(® Savetime histories (7 Sawe max and min only

Press Save to sawve results to afile. Save..

o3l s iy 5 s 3
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Hysteresis Loop Plots
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20,5 sl Case cudd 31 )L Y > g Series
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File Phase Task Help
Dl Rlsilv] ] @1 2] 2|5 &l EllF Slelele]2 B v srucre -I[=]
Begin a new str - :

e TEFESE LOOFS Seies[Seres 1
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Comers may be cut
o Off because loop is

plotted only at time

step intervals.
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99y (o0 3 @ adato mhaw (a9 3 o (3 (G905 9 (oS KT pl,SLS pawy 50 9 b Ll 5T 0, b

oS 9 oy b el S
Moment and Shear Diagrams

WS o0 w1y g (59 g e LT 01,510 oy 5ol MoOment and Shear Diagrams aslsg-
ul.o.” & .b)g.o o

99y (0 )5 4 (B b (Lol (59, 2 (A b L ols LG Hekio a4 (pared 9 (B Lol SO Al Sl ok 0,3 el -
oledl S olxs!
suls Single Element axio sMoment and Shear Diagramsaiby yww g Analysis ;G fux!
23,5 sl Case cuwd 3l 3L oY g Series cowd I jIbl acgomo oyl ol 5lgs y3.0u8

BB rvorm et T
File Phase Task Help
= |lg ¥ 2 S Bllc=2 &, Ertire structure
Diles| wlleil 7] B @@ 2] 75| &]Flwl 215 Elerl=2 A
[ MOMENT AND SHEAR DIAGRAMS, ETC, Series|Series 1 jg[ Case| JJ

Single Element | Line of Elems Section Group

Choose element group (rame slements only).
[Perimeter girders

S|

Elementtype = Beam
Selectelement Selected

Clear

Click to mave yellow line to desired point Press Plotio

Clear
Animate if cesired,
aster

Distance toview point (multiple of mex, dimension)

1 C2 @3 5  Infinity |3
V7% Gkt F= view

S g Vo
) e o Entevag\es . : -
A « (in degrees) d

% .t Vangle [B0 :I Mk
| 1 angle [30 :I o Cancel

Ol S 1 )FLS S 7 05
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Ol s 5k w55
Sb g Ay (Swebus jb cdls jo gy @l 3105 Jlesl (S5 )L > jo ks |y Hladl sl jU Glgi (o0 435 (I b
o <ol lodl (595 s L el Shgs

SO 3y (Saobud 3JUI jo 09 oo W o jlw Fwl I Sy e i led dmiio S a8l S pudS 038 49 35 40

el Hb ol o Slami dy Cannd )b o o Hloges ( 5 3BT 5o

| MOMENT AND SHEAR DIAGRAMS, ETC.

Single Element T Line of Elems T Section Group

Choose element group (frame elements only).

|Perimetergirders jﬂ OLQ.“ }‘ &..6.10) QS.?O )i;J 9 db)'.’ ‘Slﬁ ﬁ';l{oé

Element type = |Eleam

e e — Moment and aiby s—w 9 Analysis ;L3 lal

U

Select a line of conecutive elements. usualky either a

line of heam elements ar a line of column elements. ﬁ-w Line Of Element Ao 9 Shear Diagrams

Choose result type.

® tdoment and shear diagrams. envelopes only }‘ )l—f Uyl—" 9 Series u—MHJ )‘ )—JL;‘ 4&5.0.?50 ég—w

l:-—h ILTHENL Qi 2112l WIagi Qi uiie
Bintosinn & S et .
For element loads. see Single Element. For deflected -'>~>)S Uw‘ Case hMM-J

shape. setup a Frame and use Deflected Shapes task.

Choose units. Force |kip b Length |in

Fress Flotto show envelopes.

Fositrve moment and shear Flot

E|nd *C.>_1.[_ Ejd Clear

.

b Ll 3l sy Sy (s S g o2 o pl S
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ojlw gblio wlul p Gios 9 b3 o ol Sbo

&= ol LS Section Group axiw g Moment and Shear Diagramsaiby  ww 9 Analysis 3 fu
(Structure Sections).aib ool i 0jlw adaiio 09,5 Wiz b ST Wb ¢ jobisco 0

| FMOMEMNT AND SHEAR DIAGRAMS, ETC.

Single Element T Line of Elems TSec:tiunGruup

Choose structure section group.
| ~ &=
Choosze result type.

| 2|

For D/C ratios, it any structure section does not hawve a
carresponding strength. its D/ C ratio is zera.

Choose plottype. & Envelopes only € Time history

Choose units.  Force |kip - Length |in hd
Fress Flotto show envelopes.
Fositive walues are an the structure Pt

section after the cut elements hawve
been remowved. If all sections in the
group are similar (e.q., if all sections
are at story hottom or story top) the
sighs will be consistent. f not, the
signs may be inconsistent.

“ou can carrect far this by checking
the sign change box when wou add
structure sections to a section group.

ojlw ablio (wlul y o 9 (b2 b oI, SL0 0,3
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General Push-Over Plots
20,18 3929 0,5dos (2 5)l )y (Ao Sl (g (S liwl yol gy gl 3l eoliswl 5o

29l ey (IS s Hloges

S9>g0 S g9,

FEMA440 ;L s yog,-)

(o3 g0 0ol 3 0 st 3ol i) lgie 42) FEMAGAD (gl 25kl oY

FEME356 <oy 59,- ¥

bl ) (380 (awl (o 4S5 suls Mol Jhgy S b ATCA0 o9, 50 (2 4l 35 b cad )b caub gy F

)
/ Choose loads.

o o9, e SN

el (Slasy ol 0 61510 ¢ 9l Jhgy s gy plod

@ Apply V load. Then add H load

V load
LYY Y YY
\[7 7 /
— /’ 4 f
-\-b/lf :/ .'I
T

—— H load pattern

YA

w2

and calculate push-over curve,
H Load

@ Using a response spectrum

calculate displacement demand.

@ At this displacement, assess

>
H Displacement

Siliw! yol W ol o1 w0

performance of the structure.
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Get factors, C,, C; and C,

® : | l— ® scale o by C,.C,C,

Given S, getH.
Hence get A. /

/
/
/I @ Compare scaled A with Step 1.
,/ Iterate until they are equal.

; /
Stiffness K,
Period T, ¥ == -

Estimate displacement A,

GetK,, T, and ductiity ratio .
-~ A

w
w

5% spectrum

|

@ Enter response spectrum
with period T,,

FEME356 s FEMA440 sl o gy Sl

Construct bilinear approximation,

HH (Sl )b a5 jol gy (oo SO L b (o9 3l plas p.00,ls cwluw! WS (ldja o b gy (b (wl b

g (o0 E950 (S)lw (o0 b o A A o puudS

H Estimate displacement A,
@ Construct bilinear approximation,

@ Get K, K;,, T, and ductility ratio p,
Given S, get H,
Hence get A,
Stiffness K,
Stiffness Ke B
Period Te — )
@ Compare A with Step 1.
[terate until they are equal,

\ > A

@ Given K, K, T, and p, get effective stifiness K4, period
Ton and damping ratio f,4 from formulas in FEMA 440,

S,
A
| Spectra for
@ increasing p

» T

@ Enter response spectrum
with T, and 4.
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Estimate displacement A,

Construct bilinear approximation,

Get K, ,T, and ductility ratio p.

@
Given S, get H, |
Hence get A. l
Stiffness K, =7
Perdod T, | . @
- / Compare 4 and/or H
// /' with Step 1. Iterate
/' / until they are equal.
/ 4 —>» A
'] / Estimate dissipated energy,
/ o “ allowing for degradation
/ i @ (which may depend on p).
-~ Hence get equivalent

viscous damping B,.

Spectra for
increasing f§

G

Enter response spectrum
with T, and B,

ATCA40 cud b dub b3, Jolyw

Estimate displacement A,
A @ Construct bilinear approximation,
@ Get effective displacement Ay,
Given S, getH.[__ I
Hence get A.

Compare A andfor H with Step 1.
Iterate until they are equal.

—> A
,” @ Get effective stiffness Ky and period Toq

44— Estimate dissipated energy and hence

get damping ratio iy,

Spectra for
increasing [}

> T

Enter response spectrum
with Top and [}y,

&

ATCA0 ouis Mol cad b cinb (yog, Jolyo
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De wlaiil Spectra axiw g o4 SS General Pushover Plot (aaibg  ww 9 Analysis 5 fu

| PUSH-OVER METHODS I FUSH-0VER METHODS
CapacityT Faints T DemandT Details TSpectra

= | Hew | Choose spectrum name to
editan existing spectrum.
ISame as Target Displ spectrum ﬂ g | 7{: | NewD | Erter spectrum name

Type = FEMA 356

CapacityT Foints TDemandT Details TSpEl:irEll

Status [Saved. |Same as Target Displ spectrum
Graph | Save | Save As | Delete | Choose type of spectum.
‘FEMA 356 Spectrum @ FEMA 356 shape and reduction factors

Saﬁxssxsﬁsm I ATC 40 shape and raduction factars

5X5/55 B (" Standard shape, user reduction factars
SKS(TS/T)/B1 .
TS " User shape and reduction factars
SxS (o) 1.6 TS (sec) ID.EZE
Specify 3X5 and TS, then press Check PressOK or Cancel

Darnping Ratios =

(2[5 [0 ]2 [30]40]50]r OK Cancel
BS=[ 08| 1 [13][18]23]27[30]
gi=[08[ 1 (1215171920 | dub S (g0 S adlsl o 48

b S Mol b adlsl 6,8
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| PUSH-OVER METHODS

CﬁpacityT Faints TDemandT Details T Specira

Set parameters on this page.
Press Plot to draw capacity curve.
Then go to Points page.
Curve Type
(" Base Shear (kip)vs. Reference Drif

(% Base Shear Coefiicientvs. Reference Drif
(" Spectral Accn (g ve. Spectral Displacament (in )
Deflected Shape for Spectral Accn Capacity

This is used anly when the Curve Type is
Spectral Accnvs, Spectral Displacement,

Cad )b S b 4y

ala3l bl i 5

. Ns)-B . . rw)
De ol S g4 Lapacity axas o
el 93 0;lg0 Jold b a0 38 09l o0 oudline S jo a5 jghilon

oo (ommnnd S5l g g Conndd iy (0 33 g o=
b (0 i A S Saab CLLG-Y

| FUSH-OVER METHODS

Capacity Points TDemandT Details T Spectra

Trial Points for Plotting Demand Curve

Setup from 2 to 6 trial points.

kdethod 1. Choose point number. left click and hold in
graphics panel to select drift. drag to draw a hilinear
approximation, and release. Press OK or Clear.
kdethod 2 (Easier). Right click and release in graphics
panel. Bilinear approximation is set up automatically.

] O kA Alphad Abjsc

oo s w|r| =

To clear entire table press Clear All.
Clear All
To clear a row press its nurnber and Clear.

General 64—&%25 W 3 AnaIYSiS )’l_é ‘d.-’&g‘ ¥hen table is OK. go to Demand page.

tdethod for Calculating Period Te

Points axi_o 993 WITA ¢ lf Pushover Plot & Mode period  ( Rayleigh Quotient

Te = hode Period = sqgr (Ki / Ke)

) Ul "’ ~~’| ® Ki=initial slope of push-ower curve

" Specify Ki directhy

This mayw be needed ifthere is wield ar
cracking under gravity load. See the Usear

Ki = initial elastic slopea

Ke = hilinear elastic slope
Keff = effective slope

Ks = secant slope

Pu = ductility ratio = D/DY
Alpha =Kh / Ke

Dirift or Di=pl Ahb = area under bilinear curve

Ac = area under actual curve

sl bl s ,8
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Spectral Accn

!

Spectra for increasing
damping ratios

Get spectra

acceleration
demand

>
jbi-ginb ol Enter response spectum  Period
with period and damping ratio

O g8 518 colasw! 090 Sl (o0 45" 0,10 D439 (ST (I NUIPW] ['CSwe Y o)‘l.w,_s::’w q“:&w,l Sgd

. Kee K

vy

Force k A o Ll 13 O g Ay | (o) g B IS8 1l

+
C

K K
Horizontal l l
/,,

Moo o ysl Ghsy (gee 33l -KG-1

7 4
7

saled aleds o oS e =K -2
Trial Point le] 4l o s

conebogl alais po | L gnapaly g oSV 2k K -3

_ , il sk 3 0sln 3 T (gt S (s K4
Drift or Displacement

b  idew 28! Gy el ) 3 e Laast ) IS0 e o =KD
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AH , H Displacement demand
Displ demand when H and A when H is increased
A are both increased l‘ ) e
~ —— Displacement demand P r Displacement demand
///
(G /
/ e
\__ Displ demand when H and / Al Displacement demand
A are both decreased Vi when H is decreased
‘ +—1 — t
Trial points A, 4, A A Trial points A, A, A, A
(<) (<)
3 S GBo CleMbl

o () 3 S Sl ot b i anglie 3 i o b il S5
Wl g0gos (ul W g bolas

Sl (ol 50 0SS 0 g (S (ydilo Lol g Cuoglio juuts b laiid (cud )b S o SO 0
Dl gelads (ol gy g bohs
o
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Target Displacement Plot
SO 3l gl (Slwl ol hgy 3IUT Ho Cad b (S 1 esliwl (Lo i (o b ) Bud (o pudi (309,
S 0 oolawl (Bud (S0 i) Lo K0 i dcwlxo o ool Joo 49

6 = CoC, 606 il g ) yguo A3 Bud (S kS J g 59

| TARGET DISPLACEMENT FLOT

Step 1 T Step 2 T Step 3
STEF 1A Specity elastic spectrum. s fgmond 500 i s il oed i (Lo eyl -Co
Elastic Spectrum
5%S(g)  [0-64 N W00 R L U . 0 | R | SUPRURN- g PV SIS )

SnS/BS

| Sx1/B1/T Sl Slas el (£ - =L
: JB1f a2y E_E«.- g P Ay Loge e Ao e =
! Bs (0.4

I

Bl P-A o5t adloes oy i =Cg

PERFORM-3D (33l o 5 4o </,

TS

17 15

TS (sec)= [0.625

STEF 1B. Choose framing type, etc. JS‘ Bud u&" @ -‘994)-0 )|.>9.w .>L9u| p L @

Framing Type Ferformance Lewvel
® Type 1 (worse) G0 CLs Ccp Mb anls 3¢9 )5| u»g) )Lg od> ) @l.» JJL:
(" Type 2 (hetter)
Curve Type Target Displacementailis yuaw g Analysis ;1 lo!
(" Base Shearws. Reference Drift . . . .
(@ Base Shear Coefficientvs. Reference Drift )'Jb‘ AL goxo Target Dlsplacement P)s PLES &&JS

Do il Case cund 31 L cdl> g Series caud ;I
STEP 1C. Press Check to check spectrum ’ " * "
and plot push-owver curve. Go to Step 2. Check

39 098 51090 iy o 48
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SOy o b loged

Usage Ratio Graphs

L o ((Sooliud 3U1 o oy b ol gy 3IUI S )0 (d S puondi' b (5 501 )0 b o o I8 L
Wb (o0 58] Gl dmmgl ©yg0 4 gas WY 50 GO )8
= b= o b g (o Kb i b o p0 A S |y (69 75 ol Ol it (69 321 S 510903 SO
ol diiwoly 3dUl g5 4y aSaB0

HU Wi
o 31 L1 A gozxo (60 3335 S 048 y0.0440 Sls Usage Ratioaiby yuw g Analysis ;U ol
ag ol Case cund 31 4L eIl g Series

! PERFOR D &
File Phase Task Help
Dles| Wil B mfi 2] 7217 ]d] £kl 2Dl 2

[ USAGERATIOGRAPHS Series[Series 1 -] 2| com EEIITIT T - 12| S | R

850E400
Choose snslysis series and load
Choose liimil states to be considerad. 8006400
@Al O opgin [
A8 eformation © Al stength 7.506+00)
" Group [see Limit State Groups fask)
[Ail e diete Occupancy =1 = | | 7008000
Speciy targat value of refarenca drift [
Detault = mex drift from the analysis. 6.506+00)
Fress Fiotto draw giaph
The X axis is Relerence Drift 6.00E400)
) Ciose Fiot
The ¥ ais is Usage Ratia.
5506400
The graph shows the largest usage rafio, considering 5005000
ol lmit stofes i the chosen group '
Al
u 4506400
The hori
Click iy e below, N
and to plot ha usage rafio graph for that limit stete. 4006400
3506400
3006400
2506400 +
2.00E+00) —+
1.506400) £+
1.00E400)
500601
o 100602 20E 02 300602 +00E.02 50E 02 600602 700602 f00E02 900602 10Ea

SO 321 S 510905 oy 0 58
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oSyl glo g

<hguw o Load Case Combinations and Envelopes
el (2 095 aly b ol (lg8 (o0 (alod ©yguo 50 a5 ably bl B Jolds JiSTas Wilei (o0 )b Yl oS 5
2 Jold Wilgh (o0 S 5 E95 S bl U e SLasS slasi gyl sl bl ahls 929 (sl 09,5 ST 0905 (guy

3l oo BT oS ol bl oSemolisd g (S bl 5l <l 99

:' Load Case A Load Case B Load Case C
Element 1 Usage ratio =0.91 0.77 0.87
Element 2 0.67 0.83 0.75

diolxe ) 50 & S 5 B) oz 31 IS a3 0l > Sl (3,8

oS ¥ s g,

igd 0
o2l — oy jSle -
ool 32 318" Coms =, SVl S lain oy sl a—u ¥ o el b og ¥ o o
ol )8 Cond = b ol JS e ey ST
Vol 3,8 i = Max(0.91,0.77,0.87)=0.91 — oSl o 3 lo— o 3o ol (S i
Y lall 3,0, s = Max (0.67,0.83,0.75)=0.83
o 38 s = Max (0,91, 0,83)=0.91 — o0 3 o g (5SS l—o— pos 35 oo 3o
e2Slo =ik =¥ _. ]
Slell a3 s =lyiclle: JS ks pagiSle Ll (55l +Nsigma)
0jl 3l s =l yladl JS ke (5Kl
V ool 3,18’ s =Marx (0.91,0.77,0.87)=0.91
Y el )18 Conns =Marx (0.67,0.83,0.75)=0.83
55l 3,18 o = Mean(0.91,0.83)=0.87
ke = pay Lo =Y

oLl 58 o = 5 Y JS 0L

o3l S8 e = s el S Min pogjSle

V oldls )8 s = Mean (0.91,0.77,0.87)= 0.85
Y o8 cows =Mean (0.67,0.83,0.75)=0.75
o3k 338" cuns =Max (0.85,0.75)= 0.85

‘ (05ke + Nsigma) — ey S\o ¥
olall 5,08 Cons = (ke + )b SV S ( SigMa )jlxe Slyoal ply N

o33zl Crdi= Uy lall IS sl g Sl

Y oledl 0,8 s : oSike =0.85 jlxs B il 0.059

Y oldl o)l cans : oSle .75 lxs il = 0.065

N=Y b ojls 3,58 G = parSlo (0.909 £.835)0.909
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Sbolesy
g9 Sls Combination and envelope ailbig wrw 9 Analysis 31 ,o ()l lg aoSd> 59,

(W)[=; Ellﬁ‘ll“i(l .l @Iﬁ qille&»l ;(’l ”élgn’\ﬁlﬁlv = lﬁLHlnlplTE Entire structure | &
J_l
I COMBINATIONS AND ENVELOPES SEfiESISETiEﬂ "l L | Casel[ﬂ]+GfﬁVit§f DL+025LL J*—‘ | = | W |

rLoad Case Combination

Combination Detail

“ | New[] | Choose Series and Case above, specify extra data if needed, then press Add.
Carnbination name

lfthere are load case groups, they are setup automatically as you add cases.
Ll
47

|1_ cases per group, combination method = INDtneeded

Eutra Data

There iz no extra data. Usage ratios are calculated atthe end of the analysis.

Structure T Element Calors Add Delels
Camhbination Method
@ MaxcMax  MeanMax MaxcMean ANALYSIS LIST  Max 50. Click to highlight for Delete.
" Max- (Mean + |1 Sigma) No. | Analysis Series [Preceding Analysis No.] + Load Case Name Extra
G limit state and bination type M1-M2,fist 1 |Series 1 [1] + NR Mulholiand, 0.6g
iven alimit state and & combination type M1-M2, firs -
use method M2 to combine usage ratios across load - Ser{es ! [1] * NR Mulhoiland, 0.69, 90 degrees
case groups for each element, drift etc. Then use 3 |Series 1 [1] * El Centro, 0.69
rmethod M1 to combine acrass elements, drifts, ete. 4 |Series 1 [1] + El Centro, 0.6g, 90 degrees

Limit States o be Considered

® Al (™ All drift Al deflection
Al deformation (™ All strength

" Group (see Limit State Groups task)

|AH Irrmediate Oocupancy jﬂ

‘When listis complete, press Save.
Press Plotto show usage ratios Plat |

Save | Unchangel

Click any red line to show the limit state name

2L OlaS 5 (pnd 048


https://mcivil.ir/

o @l ) o @UT lgs

v ) _

5, QU Wl g ()9 9 ros J
< / o™~ FA [}
Wiles 45 @l o UT lirgh

(s o1 d/J{T @59l L/u&;.f

Qe L


http://icivil.ir/omran
https://mcivil.ir/

