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probable flexural strength of members, with
or without axial load, determined using the
properties of the member at the joint faces
assuming a tensile stress in the longitudinal
bars of at least 1.25f,, and a strength reduction
factor, ¢, of 1.0, N-mm, Chapter 21
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File Edit View Define Draw Select Assign Analyze Display  Design

™ Model Explarer - X
Mods! | Display | Tables | Risports | Detailing |
B Model

Project

Structure Layout

2t

Tanlbars | Keyboard |

v| Draw Fieset

[w] Select

[w| Snap

| Assign.Jaint

[ Assign Frame
v Assign Shell
] Edit

] View

I£3| D
[w| Standard
[v| Design

o R ]

Display Units... cuby ]
Tolerances...

Arrange Windows.___

Graphics Preferences. ..

Architectural Plan Options...

Graphics Colors »
Allow Multiple Towers

Show Start Page at Startup

Show Value at Cursor for Assign/Design
Show Frame Information in Local Plane
Show Bounding Plane

Architectural Dimensioning

Moment Diagrams on Tension Side
Animation Sound

Auto Save Model .

Save User Default Settings

Reset User Default Settings

Reset Default Toolbars

Show Crosshairs

Show Model Explorer

yyavy
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File Edit View | Define | Draw Select Assign Analyze Display

D \g |mj| N [t{_ Material Properties... 4 P|ﬁ Els
— rr Frame Prope: n
R W @, Section Properties » Frame Sections... ¥

Model IDISD|55J| 1—§ : :
- Model it Spring Properties .

Praject Diaphragms...

Structure L

. [~ Filter Propeties List r Click to:
Slab Sections..

Type IAII j Irmport Mew Properties...
Deck Sections. ..
Filter I Clear I Add Mew Property... |
Properties

Structural | Add Copy of Propesty |
[~ Properties

Groups |3 Spandrel Labels... o e Modity/Show Property...
Loads sl Find This Praperty

R Wall Sections._.
Pier Labels...

IR

m

=] i :
iE:‘JI MNamed Ou Group Definitions. .. 2 Link/Support Properties__. [5-CompBEm
oA Named Plo .
Pt EE Section Cuts... ,&_{1’ Frame Nonlinear Hinge. 4 GravBm = Daiete Fropert
— = - &-GravCol Delete Multiple Properties. ..
D *_‘f, Functions y | izl Panel Zone... A-LatBm e |
= A-LatCol
D ~ Generalized Displacements... ConcBm
— E ConCal Convert o 30 Saction
el P HE4504
i ~ Has ome HE4508 Copy to 5D Section
P& P-Delta Dptions... :E;gg:\"
=1 HESS0B
o M Modal Cases... HEEOO& Export to ML File...
El s HEGO0B L
weg Load Patterns... HEBODM
— i . HEES0A
\ ¢eeg Shell Uniform Load Sets... HEESOE
—] HEBSOM Ok | Cancel
- 1% Load Cases. HETO0A
e HE700B Jid|
BtL  Load Combinations...
ﬁ Auto Construction Sequence Case__.

Performance Checks...

'rr Delete Multiple Frame Section Properties

~ Apply Filter to List of Frame Sections

Type [ -]

Fiter |

r~ List of Frame Sections that Can Be Deleted

Select Sections to Delete

Delete Selected Frame 5 ections

e,

0K Cancel

JF Frame Propertics [x] 7 Frame Property Shape Type

— Filter Properties List - Click tor [~ Shape Type

Type al - Import New Propsties. Section Shape
-
Fiter Clear Add New Praperty.
E— >

| 1~ Frequently Used Shape Types

Add Copy of Froperty...

[~ Properties Concrete Steel

Modiy/Show Propery..
Find This Froperty __ Modiy/Show Propeny._ |

[HE4504, ’
Delets Prapetty
Delete: Multiple Properties. —

Special Steel Composite
Convert to 5D Section
Copy to 5D Section

Fection Designer Monprismatie. Wit Select List General
Export to %ML File,

Ok Cancel
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lrr

ame Property Shape Type

[~ Shape Typs
Section Shape

Steel Channel
Steel Tee
Concrete Steel Angle

Steel Dauble Anale

= Frequently Used Shape Types

Steel Double Channel
Steel Tube

Steel Fipe

Filled Steel Tube
Filled Stesl Ppe

BU | Cower Flate
Joist Section

Steel Hate

Steel Rod

Comerete Reotangular

Special

Precast
Concrete Tee
Conerate L
Conerate Cross
Conerete Box
Conerete Fipe
oK. Cold Formed ©
Cold Formed 2

Cold Farmed Hat

<
Saction Designer Nanprismatic At Seleet List General

Genersl
MNomprismatic

Steel IMWide Flange

Cancreta Cirdle
Corcrete Encassment Rectangle
Concrete Encassment Circl I

Buckling R ined Brace

T Frame Sex

n Property Data

[~ Gereral Data

Property Mame PG1

Material [s240 -] ..
Display Color | | Charge...
Motes Moditp/Show Motes.

rShape
Section Shape

ISlaeI IMide Flange VI

 Section Property Source

Source: User Defined

1~ Section Dimensions
Total Depth 330 mrm
Tap Flange ‘width 200 mm
Top Flange Thickness
‘web Thickness

Bottom Flange 'Width 200 mrm
Bottom Flange Thickness

Fillet R adius

~ Property Madifiers

Curnently Default

Or
Cancel

o mm
| Show Section Properties.. q I
\\

JF Frame Section Properties

N

r~ Property Name
Section Mame PG1
BaseMaterial  [5240 ]
r Properties
Item | Value
78

AS2 cm2 201
A3 cm2 536
123, cmd 16245
122, cmd 20005
5330z, cm3 984.5
533Neg, cm3 9945
522Pos, cm3 200.1
S22Meg, cm3 2001
R33, mm 1443
F22, mm S0.6
Z33, cm3 1020
232 em3 3027
J. cmd 47.3
Cw, cmb 496125
CiG Offset 3 Dir, mm 0

C0G Offset 2 Dir, mm 0

PMA Offset 3 Dir, mm 1}

PHA Offset 2 Dir, mm 0

Ok Caneel

yyavy
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ction Property Data

 General Data

Praperty Mame |2uzn— 2
Material Iﬁ _I
Dizplay Colar I— Change. I
Motes Modify/Show Notes... |

[~ Shapa

Section Shape IS[ee\ Double Angle hd

r Section Property Source

Source: User Defined

r Property Madifiers

~ Section Dimensions
ModityS how Modifiers. . |

Tatal Depth 120
e mm Currently Default
‘Wwidth of a Single Angle 120 mm

Mimor
Harizontal Leg Thickness 12 mm ’7 I Mirer Sbout Local Sisis
12 mm

Vertical Leg Thickhess

Back to Back Distance 10 mm
Fillet R adius o mm

[l
Show Section Properties, | Cancel

S ke

JF Frame Section Property Data

General Data

Fropaty Name o R
Material [0 =] 2
Display Color | | Change. 4

Hotes Modfy/Shom Motes

Shape
’7 Section Shape Steel Tube hd

"Seclwor\ Praperty Source ‘

Souce: User Defined
[~ Property Madifers

Total Depth o Modify/Show Modi
o m Cunently Defaul

Total Width [p40 wm
Flange Thickness B
‘web Thickness e |
Comer Radius P lm

~ Section Dimensions

s

Show Section Properties | Cancel

Y
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ACI-318-11

length

150 mm >s, = 100

+(32"5) . 100 mm
()2

c/4
4
o33 e Lrgie
6d,,
So
6dy
253 Jawgin
150 mm

8 x (b 358l oy irgs b
24 X K b —
0.5 X Min (C1, C2) <:I_u—
300 mm

16 x (Jsb 35%ho 1 irgT B
48X K b N E—

Min {C1, C2) <::|

300 mm
Section 11.4.5 (d/2, d/4)

C2

yyvavy

(S Shbiio g oo =)=

huckling
length

Manx (c1, c2)

Lo 25 O B Jgb

J 450 mm

£o

Consecutive crossties shall have

90 degree hooks on opposite sides

of column

, Extension
h, = max {x;}
X I
Xi
% | X | Xl

Cc1
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I Frame Prap:

yyvavy

Max {c1, c2)
£ 248 O A st
450 mm

c2
(o4
c./4 8 x (3 S Ko oy fres LB
5 LG ?
ons co/4 s 24 X <S55 ykad - o
| 6o, 1 0.5x min{c1, C2) :j_v—

125 mm 300 mm J—

¢ /2 12 Job 2 Ko oy i a8 Jhad

/2 36 K b
°231 6ay B3 Y min(c1, €2) <:|

200 mm 250 mm

1 Filter Properties List

Type Al - Import Mew Properties...
Filter Clear Add New Propetty... -
Ackd Copy of Property.. |
[~ Piopetties

 Click to:

>

Find This Propstty

HE7004,

Modify/Shaw Propetty.

Delats Property
Delete Multiple Propsies

Conwert to 5D Section
Copy to 5D Section

Export to XML File

[aly Cancel

Fo5-18-2 iy oo (d/2, d/4)

3 Frame Property Shape Type

[~ Shape Type

Section Shaps

Steel Iide Flange hd

Frequently Used Shape Types

o
Sectin Designir Wanprismatis e sait List

Concrete Steel
Special Steel Composite

=

General

Frame Se

Property Reinforcement Data

Desin Type —Rebar Material

@ PM2M3 Design [Column) Longitudinal

€ M3Design Only [Beam)

Confinement Bars (Ties)

— Reinforcement Configuration —Corfinement B
& Rectangular & Ties
€ Circular € Gorale

~ Longitudinal Bars
Clear Cover for Confinement Bars
Kumber of Longitudinal Bars Along 3-di Face

Kumber of Langitudinal Bars Along 2 Face

x| Frame Section Property Data x|
General Data
Bars il | Fiaperty Name @
- - . L L
a1 =l Material c25 - 2
L] L
s Check/Design Do [ &I 3
L] L)
€ Reinforcement to be Checked Notes Modify/Show Notes.
o - L
Rieinforcement to be Designed e
Section Shape Conorete Restangular - ‘ @ & s s o

Section Property Source

Source: User Defined

~ Property Modifies

Mumber of Confinement Bars in 3-dir

Number of Confinement Bars in 2-dir

—
a—

e ———
Longituding Bar Size and Area [ R [ ) i — Section Dimensiors
) Denth o Modify/S how Modfiers. .
Cormer Bar Size and Area [2s = s ot ep! mm Coarently Dafautt
Width 600 mm
—Corfinement Bars
Confinement Bar Size and Area [10 =l .bs i
Longitudinal Spacing of Confinement Bars (Alang 1-4sis) 100 mm

aK

Cancel

Shaw Section Fropeties..

Ok
Caneel

V0
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13,5 sskie ) 3 a0 se Lok pdy S8 555 b ge 6y IS Ll a3l (1 5 45 (59 5 S (Sla O g 5

buwgio (6159 K b s yless b blgs Y-YY-4

(N, >+ /10 fgA,) bslB y3 shas 3 Lt o liael Y-Y-Y¥-4

o0 9 Jeb gl Y-T-F-TY-4

o 90l 5l e 5 900 Syl e il (oo jaile ] s oy ,0 1-Y-Y-F-YY-4
A 58 deyd i pln e sl laloy Joe j3 kel jluie agd 48,8 L s as
Jme S sl 50 sl o el S8 9¥h 05 il Jobo jile,T 45 (5,lga 40 09 48,5
B9 0 dgdote woyd du iSTas 4, lnalog

Pk Yoo st i il Kus 5l Job o Ko joma b gm0 alols Y-Y-Y-Y-YY_q
sl

3550n 9 10 comr S5T aAlold 90 b iy (sloogels (6l (slachs Po1-11-1F-4
Bl a8 crtaclen B 5t as g 0 Rhee 0 55 )5 Jhad plp VIO Gl Jsb

S 5 e - T-Y

3§ Frame Property Shape Type [ x]

1 Filter Properties List  Click to:

Type Al hd Import Mew Properties.. [~ Shape Tupe

-
Fier Clear dd New Property.. ) [ > Saction Shape Sresl 1A7de Flangs -

hdd Copy of Propery.. |
I Propetties

[~ Frequently Lised Shape Types
Modity/Show Property
Find This Property Concrete Steel

Delets, Praperty O D N
Delete Muliple Propetties.. Q

Corwvert to 5D Section . i
Special Steel Composite
Copy to 5O Section

Export to XML File.

HE700A

Saction Designar Nonprismatic Huto Serect List General

oK Cancel oK

<

#% Frame Section Property Data x|

General Data

Praperty Name E40E0

JE Frame Section Property Reinforcement Data x| Material £25 | 2
Display Color I Change...
Diesign Type Febar Haterial " B
ates Modify/Show Notes
© P-M2M3 Design (Column) Longitudinal Bars
€ & W2 Design Only (Beam) Confinement Bars [Ties] Shape
Section Shape Conorete Rectangular |
Cover to Langitudinal Aebar Group Centroid Reinforcement Ares Ovenwiites for Ductile Beams
Top Bars ] mm Top Bars at [-End o cr? Section Property Source
Bottom Bars B0 mm TopBars atJEnd 0 ot ’7 Source; User Defined ‘
Bottom Bars at -End o on? - Propery Modiiers ————————

| Section Dimensians
Eottom Bars atJEnd o ent Modity/Show Mofiers.
Depth ) mm

Currently Default

“wfidth 400 mim

ok Cancel T—— Reinforcemey
(| todi/Shon Rebsr. )
e

Ok
Show Section Propetties.. Cancel
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3 Frame Property Shape Type

[~ Shape Type

Section Shape

Consrete Restangular -

~ Frequently Used Shape Types

Concrete

L)

Special

$

.1

Steel

L.L

Steel Composite

7

O

Section Shape

Concrete Circle -

r~ Section Property Source

Source: User Defined

- Property Modifiers

 Section Dimensians

Diameter

[500

Show Section Froperties...

mm
Currently

Muodity/Show Modifiers...

Default

yyvavy

R Sl o pld Oy xado -T-Y

# Frame Section Property Reinforcement Data

@ P-M2M3 Design [Column]
© 13 Design Only [Beam]

1~ Fiebar Material
Lengitudingl Bars

Confinement Bars (Ties)

r~ Reinforcement Configuration

) Rectangular

1~ Canfinement Bars
€ Ties

@ Spirals

Check/Cresian
) Reinforcement lo be Checked

) Reinforcement to be Designed

Sestion Designer Honprismatis futo Select List General
ok I
F]
ame Section Property Data
rDesign Type
r~ General Data
Property Name [==1]
Material £25 hal Y
Display Colar | Charge.
Notes Madify/Show Motes.
@ Circular
~Shape

= Longitudinal Bars
Clear Caver for Confinement Bars

Mumber of Longitudinal Bars

Reinforcement ———————————
-
Madify/Show Rebar
oK

o |
e |

Cancel

Laongitudinal Bar Size and Area 28 ;I IE 2 cné
r~ Confinement Bars
Confinement Bar Size and rea [0 =1 ..Jps ot

Longitudinal Spacing of Confinement Bars [tlong 1-4xis)

75 mm

OK.

Cancel

Lb&.ﬁ)gé f—ﬁ'—‘f—q

25 led Wb 05 5 Con Joab Lailsd lelje oMo (5)Lad (slael slag 90 ik 40

wd S G s pa )

Sal b il cole by, 5 0pd wsle atugy 5,%he 5 il s> 1-F-4-1F-4

Bl s Sla) i gzl 9ol (e Ll caa g olowls

bl oS oo £ 5f

LS

&9 1 (Prae oo Koo yhaB Y-F-4-1F-4
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general adaio -f-Y

Frame Pioperty Shape Type

Shaps Typs

Section Shape Steel [Wide Flange

[~ Frequently Used Shaps Types

Concrete Steel

oT T

Special Steel Composite

T
- Propetty Name
Section Mame General
i3
5240
1
- Properties
Frame Section Properly Data
Item | Walue [~
General Data 1500
Propetty Name Gerersl AS2. em2 1250
453, om2 1250
Material S240 hd | I
L 123, cmd 312500
Displey Color N e | 122, cmd 112500
Notes Modify/Show Notes.. 123, omd 0
533Pos, om3 12500
Shape
53Meg, emd 12500
Section Shape General -
522P0s, emd 7500
Section Property Saurce 522Meg, em3 7500
Seurces Lssr Defined Fi33, mm 1443
R22, mm 866
- Prapety Modfiers
[~ Section Dimensions 233, cm3 18750
Modity/S how Mod
Depth 500 m _todi/Shontrodier.._| z22,om3 11250
Cuertly Default
width oo - Jcmd 2817371
£6 Offset 3 Dir, mm 0
gt
-—-——-___’ O Dffset 2 Dir, mm 0
Pl Offset 3 Di, mm 0
y | PN, Oifset 2 Di, mm 0
Modity/Show Section Propeties.. e — . B
0K p——— = hd
Cancel
oK Cancel

A
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Section designer 38 % &daio -0-Y

[~ Gengrdl Data
Sestion Shape Genersl - Fropety Name Foect
Base Material 25 | ...
I~ Frequently Lissd Shape Types Display Color Change...
c iy Steel
oncrete ee Notes Modiy/Show Notes.

#1 Frame Properly Shape Type

Shape Type

€ No Check/Design € General Stesl Section
@ Conerete Column © Compasite Column
Special Steel Composite ~Cancrete Column CheckiDesign

@ Reinforcement to be Checked

' Reinforcemert to be Designed

9
Section Designer Honprisatis g SaTEet st General

Define/EditShow Section

Properties | Set Mocifiers.._ |
/S
(a4 Cancel
Fle Edit View Draw Select  Display
S
Ialflaeeaqwage !
|
Ly | J1 Section Object Data - Rectangle 53| [l /T Section Object Data - Rectangle E x|
|
* |
I- } A Width [mm) 00 «
= Rectangle E Rebar
[B-[E oanrecanae Y Flectangle Reinforcing es
X[ @ orawcice B General B Febar Data 16 bars
Caler B DimGray Material Alll
o7 DrawPolygon Material 25 Tie Bar 12
B Location Corner Bar 1 2
| DranTes % Cenlet [mm) 0 Cotrer Bar 2 25
¥ Certter [mm) 0 Comer Bar 3 2%
e[ Drawtoshags Frotation [deg] 0 Comer Bar 4 F
Draw Box B Geometry EE 1 326 bars
Hisight ol £00 o Size ES
Drawiies width [mm] 500 BaiLayoulType BarSpacing
B Rebar M B Sping [rnn] 150
L Risinforcing e Nurber of Bars 3
E 5 Flebar Data 16 bars — Actual Bar Spacing [ 117.8
it } Material Al Clear Cover ko Tis I 40
Draw Flanged Wall | Tie Bar 12 Edae Bar 2 325 bars
T Cormes Bar 1 2 EdgeBar3 325 bars
SR | Comen Bar 2 E Edge Bard 3%bas
Draw Fie & | Cormer Bar 3 5 - -
e 1 Shape Name Edge Bar 1
Draw Fie The shaps risme. Edge bt 1 size s spacing dst
Leitel of obisct s at cick location = = -
ancel |

File  Edit  View Draw  Select Display

a0
20 /802828 0& L
K |
<% I — Prapaties
- | Bl Location B
L~ [ Clear Cover ta Tie (mm] 40
{a ” I B Rebar
\ - I Febai Size 25
I Dizmeler [ 25
£ | Area ford) 43
| Bax Bar Spacing (mm] 150
auh | Mumber of Bars 3
| | ar Spacng [man) 117.3 -
Psh |
] | e N -
clr |
lﬂ | The rebar size data.
|
A |
S
P : I Apphyto 4l Edges
iy |
0K Cancel
| ok | cacel |
|
| |
i |

Left click once to draw Rectangle. Center of object i 2t cick location I

4
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Section Designer

File  Edit  Miew Draw  Select

W

Display
Chec ——>

|
|
|
|
|
|
|
Y

Left click once ta draw Rectangle. Center of object is at click locatian.

n Properties

— Base Material

C25

— Orientation of 2-Auis for these Properties

* Default ' Principal fwis  User

Angle from X- to 2-Auis g0 deg

[ Pioperties

E Center of Gravily
#ieg [mm) 1]
“'eg [mm) 1]

E Analysis Properties
AS2 (e 3000
AS3 o) 3000
122 [ent] 1080000
123 [z 1]
133 [z 1080000
J (o) 18258746

E Design Properties
R22 [mm] 1732
F33 [mm] 1732
522 Megative [onr] 36000
522 Positive (o] 36000
533 Megative [onr] 36000
533 Positive (o] 3E000
Z22 (o] 54000
733 () 54000

E Principal Axes
| M asjor ] 1080000
| Minor ] 1080000
Frincipal &xes Angle [deg] | 45

E Other
PHA Offset 2 [mm] 1]
PMA Offset 3 [mm] 1]

Area [cm?)

The cross-sectional area.

Y.

AAR\VA
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Section Designer.

T S
e 8 8 W
b

R R
L

£t Interaction Surface (ACI 318-11)

5926.3461 0
5926.3461 2827035
5337.6115 434.3182
45646242 5528216
36183301 6487433
2520.2484 N4
2033.8146 9265158
1400.9507 300.8687
178.756 7061433
1257 6883 395.4238
-2827 584 0

wo |~ oo e

JRr Y
- =

Section Designer

Display J§ Moment Curvature Plok

.-
B
e
e
B
v
B

A (a
k -

*

I -

‘ =

X i S

a il e

s s e

all Ll -

N L i -m
Ps 5 i S
i

L S
e & 3l |
b i

A
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rame Property Shape Type X
Shape Type
’7 Section Shape Stael Double Channel -
— Frequently Used Shape Types
Concrete Steel
L
Special Steel Composite

1
Section Designer Hanprismatic duto Salest List

"

Genersl

oK

Cancel

§ Fiame Property Shape Type

yyay/y
e o — ¥

e Section Property Data
[ General Data
Froperty Hame PG3
Display Colar . Change. 2
Notes ModtyShowm Natss... .

Nanpiismatio -

Shape
’7 Section Shape

o Seclion Segments

[V Show Cunert Searent Orly

|’> 2
1
Show | Elev 112 Aues] Show Aligned at This Cardinal Point |10 [Centroid)
[ StatSection |  EndSection Length Type Length,m | EI33Yariation | EI22Variation
FG2 Proportional | .5 Farabolic Linear
Proportional | .5 Parabolic Linear

Copy Curent Flow and Paste Apperd |

0k Cancel

?VJ sslewsl Linear L s Cubic L s Parabolic I (g3, s 4> 5

Section Shape

’—Shape Type

Conorete Rectangular

[~ Frequently Used Shaps Types

)

Concrete

Steel

Special

<
Hanprismatic it Seteat List General

Section Desigher

Steel Composite

Ok

Cancel

Yy

Auto Selection éh?m -y-Y

Frame Section Property Data

General Data

jaBEAM]
Auta Select Desian Type Steel -
Motes Modify/Show Notes.

Shape
’7 Section Shape Eto Select A ‘

’—smmn Property Source ‘

Praperty Name

Source: User Defined

[~ Choose Sections in Auto Select List

Available Sections
Tpe  fa

Ao Select List

<< Remove
Show

Import Mare...

Median Section by Area Modify.

Starting Section
’7 Startig Section in Auta Select List

oK
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oaleT abolio—A-Y

.|T Frame Properties .fr Frame Section Property Import Data
r~ Filter Properties List r Click g — Propety File
Tope IAII j Import Mew Properties... -\ Name of <ML Property File  ([EIER ~| ...
Filter | Clear I Add New Property... | Path af #ML Property Fils | C:“Program Files\Computers and Stiuct..
o #dd Copy of Property... | Description Item | EURD
roperties
. . Modifp/Shaw Property...
Find This Property — Material
Pt Default Materialfor 5
efault Matenal tor Section | 5240 il
1 Delete Property I _I —I
B40XE0
BOx30x2 Delete Multiple Properties... = Filter
Cen
ca0 Section Shape Type IS[EE' I¥ide Flange j
ceon
Flacl Convert to 3D Section Filter text I
general
IPE1&0 Copy ko S0 Section
|PE200 ~ Select Section Properties To Import
IPEZ20
IPE240 IPE120)
\PE270 Export to <ML File... \PE140 ;I
PG1 IPE140R
PG2 IPETED
IPETE0R
IPE180
ok Cancel IPE1800
—I —I IPE180R
IPE200
IPE2000
IPE 200R
IFE220 1
IPE2200
IPE220R
IPE240
IPE2400 j

\AN
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SOV L5 g ablin ool 09 —1-Y
€55 o5l ETABS s Section designer s old a-lw g5V g2 Cbl}.a Sl s ax o
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What is the difference between thin and thick shell formulations?

Answer: The inclusion of transverse shear deformation in plate-bending behavior is the main difference
between thin and thick shell formulation. Thin-plate formulation follows a Kirchhoff application, which
neglects transverse shear deformation, whereas thick-plate formulation follows Mindlin/Reissner, which
does account for shear behavior. Thick-plate formulation has no effect upon membrane (in-plane) behavior,

only plate-bending (out-of-plane) behavior.

Shear deformation tends to be important when shell thickness is greater than approximately 1/5 to 1/10 of
the span of plate-bending curvature. Shearing may also become significant in locations of bending-stress
concentrations, which occur near sudden changes in thickness or support conditions, and near openings or

re-entrant corners. Thick-plate formulation is best for such applications.

Thick-plate formulation is also recommended in general because it tends to be more accurate, though
slightly stiffer, even for thin-plate bending problems in which shear deformation is truly negligible.
However, the accuracy of thick-plate formulation is sensitive to mesh distortion and large aspect ratios, and

therefore should not be used in such cases when shear deformation is known to be small.
In general, the contribution of shear deformation becomes significant when ratio between the span of plate-

bending curvature and thickness is approximately 20:1 or 10:1. The formulation itself is adequate for ratio
down to 5:1 or 4:1. In that this ratio is dependent upon the projected span of curvature, shell thickness may

be greater than the actual plan dimensions of a shell object.

Copyright © 2013 Computers and Structures, Inc. All rights reserved.
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Wl ouij sloyb Gials Y-4-
Table 4-1, shall be permitted to be reduced in

accordance with the requirements of Sections 4.7.2 ' ) olds 1-v-a-7
through 4.7.6. 52 04 03la Lo ¢ Jolu CIiS 00 595 00 sloyl jules ol S IgiS oy sla ) 1o o

Sl als Y-8 ) Y-V-0-8 (clauzy cllasSa 3o s lsiese |, 1-0-F g
4.7.2 Reduction in Uniform Live Loads CSlgsy ey slayl 4o Bl Y-Y-0-F
Subject to the limitations of Sections 4.7.3 through @l oS gl FY=0-F I Y-Y-0-F (sladsy 0 add @) glacugiome 35 M 0 b

4.7.6, mezmbers for which a Yalue of KLLAT_is 400 ft* LialS o sl 51 ool b lyioge |y il s2ius b geyorie ¥V U iy KirAr oo las]
(37.16 m") or more are permitted to be designed for a : s L28lS (1-0-5) el b s il
reduced live load in accordance with the following

. = _\:_/_A_V__ \-0-7
formula: L=1Lo| ¥+ KLLAT] ( )
L=L,[025+——>_ @4.7-1)
vV K LLAT SAFTE 1
In SI: e g 00y Jooss s poyie 0 53 bl ol (b o b L
4.57 (0-0-F gz 51) gese Jawogi oud Joo cayayie 50 o @bl Sals' (>l 00ij b
L=1L,|0.25+ ﬁ (F-0-F oz ) 055 s (sl e o Kix
e (9052 55 g A
Where g 4o 93 Jlo o glael il BLo Jf ls WS o0 Joois |y alib S b o5 lael sl L
L = reduced design live load per ft* (m?) of area A3 a8+ FLo 3l saled S gn Jard |y s
supported by the member o
L, = unreduced design live load per ft* (m?) of area e oy sla e ¥-¥-0-7
supported by the member (see Table 4-1) il A0S 20 e gt 3geighS O Sl e 035 sl
K;;, = live load element factor (see Table 4-2) 4 e |y WS oo Joo 1y i b g i g0l o5 gliel (sl o (slal 1ol
Ay = tributary area in ft* (m?) ; ol adlS 7Y+ lsae
L shall not be less than 0.50L, for members :
supporting one floor and L shall not be less than olpes gasigd Sl by e Jous FVRAS
0.40L, for members supporting two or more s ools 28l (5l (slogy9= Sl b g sz Jmo o sla
floors.
4.7.3 Heavy Live Loads TXe Sliee bt S e Jas |y i b ek ¥ o el oy cslaly 2alS seliki
Live loads that exceed 100 b/t (4.79 kN/m?) shall e e
not be reduced. P33l 5 glosrl Joxo B-V-0-7
EXCEPTION: Live loads for members s gl plo3jl 5 glotal (sl o 0aij
supporting two or more floors shall be permitted to be
reduced by 20 percent. 8,bisy gl 1 45 by e slbcadgane F-Y-b_F

ailos il V0 b ply o Jo ailes O palels a8,y sledls (ol A 255k plow
4.7.4 Passenger Vehicle Garages
The live loads shall not be reduced in passenger
vehicle garages.

EXCEPTION: Live loads for members
supporting two or more floors shall be permitted to be
reduced by 20 percent.

Dt aalyi i (] 2 dges gz ) Jlo

4.7.5 Assembly Uses
Live loads shall not be reduced in assembly uses.

4.7.6 Limitations on One-Way Slabs

The tributary area, Ay, for one-way slabs shall not
exceed an area defined by the slab span times a width
normal to the span of 1.5 times the slab span.

A
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Modeling cracked shear-wall behavior
Page restrictions apply Added by Truly Guzman, last edited by Mike Abell on Apr 17, 2012 (view change)

The cracked behavior of shear walls and other shell objects may be modeled in ETABS by using property
modifiers to adjust their stiffness. When local axes correspond with default settings, modifiers, and their

associated properties, are as follows:

*f12 controls shear behavior through the GA component
*f11 controls flexure through EI

*f22 controls axial behavior through EA

ACI 318-05, Section 10.11 recommendations are associated with slenderness effects and governing flexural
deformations, in which case, users should modify EI, which correlates with fl11 for frames and either f11 or

22 for shells.

ACI 318-08, Section 8.8 provides modification factors. No recommendation is made for shear, though users
should modify GA when shear walls experience stiffness degradation upon cracking.

Default settings align shear walls such that their 1-axis is horizontal and their 2-axis is vertical. As a result,

the flexural modifier EI should be applied to 22 for wall piers and f11 for spandrels.
Copyright © 2013 Computers and Structures, Inc. All rights reserved.
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P-Delta Load Combination: This area is active if you select the Iterative -- Based on Load Cases option in the Method area of
the form. Specify the single load combination to be used for the initial P-Delta analysis of the structure. As an example, suppose
that the building code requires the following load combinations to be considered for design:

(1) 1.4 dead load

(2) 1.2 dead load + 1.6 live load

(3) 1.2 dead load + 0.5 live load + 1.3 wind load

(4) 1.2 dead load + 0.5 live load - 1.3 wind load

(5) 0.9 dead load + 1.3 wind load

(6) 0.9 dead load - 1.3 wind load
For this case, the P-Delta effect associated with the overall sway of the structure can usually be accounted for, conservatively, by
specifying the P-Delta load combination to be 1.2 times dead load plus 0.5 times live load. This will accurately account for this
effect in load combinations 3 and 4 above, and will conservatively account for this effect in load combinations 5 and 6. This P-

Delta effect is not generally important in load combinations 1 and 2 because there is no lateral load.
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21.5.3 — Shear strength

21.53.1 — V, of the joint shall not be taken as
greater than the values specified below for normal-
weight concrete.

For joints confined on all four faces........... 17/t A;
For joinis confined on three faces or

on tWo opposite faceS.....c.u i 1.2, /1’ A;
FOr Others ........cocoeoreereeeeceeeeee oo 1.0 ff’ A

A member that frames into a face is considered to pro-
vide confinement fo the joint if at least three-quarters
of the face of the joint is covered by the framing mem-
ber. A joint is considered to be confined if such confin-
ing members frame into all faces of the joint.

A; is the effective cross-sectional area within a joint
computed from joint depth times effective joint width.
Joint depth shall be the overall depth of the column.
Effective joint width shall be the overall width of the
column, except where a beam frames into a wider col-
umn, effeclive joint width shall not exceed the smaller
of (a) and (b}:

(a) beam width plus joint depth

(b) twice the smaller perpendicular distance from
longitudinal axis of beam 1o column side.

e & S
= "
A% —
Effective joint i é \e
area, A;
Effective B o b
iy . o S
Joint depth = A joint width Z : ’ix els o
in plane of
reinforcement 2o 2o
generating shear— O T— %
‘ SR
© PESiOiEs  [Joint Shear Capacity Ratios
) B! 0
O Desianlrpnt [Design Sections =] o.ps 0té o] 0.452
. ofse? 0433 & 0.9590
Reinforcement +x | Note: Effective area of
generating shear— joint for forces in each
p/) direction of framing is to
b L be considered separately. st Y oo a4,
Joint illustrated does not oL $ g Qo-F
meet conditions of g L X © “
Scc;:lons 215.23 andb z
S 21.5.3.1 necessary to be
f%]l'}-cegsu ogngfaﬁn considered confined
shear 8 J because the framing :,"7'?
members do not cover at o ° o
least 3/4 of each of the o & 2%,
joints. So Loy ©

95
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Concrete Beam Design Information (ACI 318-11) [ x]
Story STORYZ2 Section Name BAMKSD
Beam B100
coMBO STATION Top BOTTOM SHEAR
m Loc STEEL STEEL STEEL
COHESS 2. 3000 1128 204 1612.38
COMESS 2.8000 2044 626 1673.10
COMEGD 0.3000 [ 1974 1679, 10
COMESD 0.8000 494 1161 1612.36
COMBGD 1.3000 494 536 1545.63
COMESD 1.8000 494 294 1545.63
COMBGD 2.3000 1128 494 1612.36
" " Spech COMESD z.8000 2044 626 1673, 10
Type of (N)Ir:an:r:tyResisﬁn mme;’:g‘;m“ Momel:ar:t Resistin COMESL 0.3000 2110 545 1e7a.10
Checky  omer 9 Framos 9 Fromos 9 COMBGL 0.5000 1165 508 1612.36
Design (o0 i Soismi Sotsrmi COMBSL 1.3000 508 508 1545.63
{Non-Seismic) (Seismic) (Seismic) COMBGL 1.8000 508 541 1545.63
Ny - COMBSL 2.3000 508 1187 1612.36
Beam Min. Moment Override Check COMEGL Z. 8000 o 2026 1675.10
No Requirement + 1 + 1 - 62 ]
Myuena > N Myend Muena 2 ) Muend
Wi > e (ML} Mian = man a0y} [ovemiss | [ Sunmary | G=) [ sea ] [ Emooms |
> —max B > —max B ——
uspan = wMuf o uspan = wMuf
M > —max{Mu 'Mu} Myspan > —nmx{Mu 'Mu}
pen
5 max 4 end

ETABS 2013 13.0.0 License #

ETABS 2013 Concrete Frame Design
ACI 318-11 Beam Section Design

(]

Beam Element Details (Flexural Details)

Level Element | Section ID | Combo ID | Station Loc | Length (mm) | LLRF Type
STORY2 B100 B40X50 COMB62 03 3100 1 Sway Special
Section Properties

b (mm) | h(mm) | bs(mm) | ds(mm) | du(mm) | dg(mm)
400 500 400 0 62.5 62.5

Material Properties

E.(MPa) | f.(MPa) | LtWt Factor (Unitless) | f,(MPa) f,.(MPa)

24820.63 24.52 1 400 300
Design Code Parameters
o T o CTied o CSpiral 0 Vns o Vs o Vioint
0.9 0.65 0.7 0.75 06 0.85

Flexural Reinforcement for Moment, M ;

Required | +Moment | -Moment | Minimum
Rebar Rebar Rebar Rebar

mm? mm? mm? mm?
Top (+2 Axis) 2110 0 2110 603
Bottom (-2 Axis) 986 986 0 603

Design Moments, M ;

Design | Design | Factored | Factored | Special | Special
+Moment | -Moment | +Moment | -Moment | +Moment | -Moment
kN-m kN-m kN-m kN-m kN-m kN-m

146.9333 | -293.8666 0 -293.8666 = 146.9333 | -293.8666

A
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A 21.123 — ¢V, of beams, columns, and two-way slabs

V., Col resisting earthquake effect, E, shall not be less than
olumn
/" shear the smaller of (a) and (b):

l, (a) The sum of the shear associated with develop-
ment of nominal moment strengths of the member
at each restrained end of the clear span and the

_My+M, shear calculated for factored gravity loads;
\A v = Tt Yap
B JE—.. u ‘eu
My ‘P (b) The maximum shear obtained from design load
“ combinations that include E, with E assumed to be
Fig. R21.12.3—Design shears for frames in regions of mod- twice that prescribed by the governing code for
erate seismic risk (see 21.12) earthquake-resistant design.
Story Section Name
Beam
COMED STATION TOP BOTTOM SHEAR.
o Loc STEEL STEEL STEEL
COMESS 2.3000 1128 503 S256. 51
COMESS Z.5000 2044 953 3323.25
COMEGD 0, 3000 a 1974 3323.25
COMEGOD 0. 5000 a03 1181 SZ56.51
COMEGD 1.3000 603 603 3189.77
COMEGOD 1.8000 603 &03 3189.77
COME&D 2.3000 11zs 603 3256.51
COMEGD 2.8000 2044 053 3323.25
COME&1 0.3000 2110 936 3323.25
COMEGL 0, 8000 1165 503 S256. 51
COMEGL 1.35000 a03 &03 5189.77
COMEGL 1.8000 603 603 3189.77
COMEGL 2.3000 603 1187 3256.51
COME&L 2. El 2028 323.25
Ovennrites | | Surmmary | I Flex Detal\sl @ W

44
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ETABS 2013 Concrete Frame Design
ACI 318-11 Beam Section Design

]

Beam Element Details (Shear Details)

Level | Element  Section ID Combo ID | Station Loc | Length (mm) | LLRF Type
STORY2| B100 B40X50 COMB62 03 3100 1 Sway Intermediate

Section Properties

b (mm) | h(mm) b:(mm) | d;(mm) | ds(mm) d o, (mm)
400 500 400 0 625 625

Material Properties

E.(MPa) | f.(MPa) | LLWt Factor (Unitless) | f,(MPa) | f,.(MPa)

24820.63 24.52 1 400 300
Design Code Parameters
[ D criea ] CSpiral D yns Dy [ ] Vjoint
09 0.65 07 0.75 06 0.85

Shear/Torsion DesignforV, and T,

Rbar | Rbar Rbar | Design | Design | Design | Design
A A:ls A, Ve Tu M, P,
mm?m | mm*¥m | mm? kN kN-m kN-m kN
1679.1 0 0 2732109| 0.1166 |-293.8666 0
N i *
RIS g JOP Design Forces —— With 2°E
Factored \ Factored | Factored | Factored [|Capacity|| Gravity
Ve \ Ms | ove  ome [ v, || v, |—al/2
kN kN-m kN kN-m kN kN
2474386 / -293.8666 | 475.554 | -579.4176 J|256.7872 ||-16.4237
N~ - X Mpos+Mueg 3265184+ 3154495 _ 56,7872
Capacity Moment Ln 3.1-0.6 -
M pos + M neg L /2 Long.Rebar | Long.Rebar | Capacity Moment | Capacity Moment
In +q A<(Bottom) | A,(Top) Mo Moo
mm? mm? kN-m kN-m
=256.7872+16.4237 Left 1991 2110 3103771 326.5184
=273.2109 Right 2028 2044 315.4495 31756
Design Basis
Design |\Conc.Area | Area | Tensn.Reinf | Strength | Strength | LtWt.Reduc
Ve A, Ay A-st fys fes Factor
kN cm? cm? mm? MPa MPa Unitless
2732109 1750 2000 2110 300 2452 1
Shear Rebar Design
Stress | Conc.Capacity | Uppr.Limit | Conc.Capacity | Uppr.Limit RebarArea  Shear Shear Shear
v Ve Vmax ¢ max Als oV, DV, oV,
MPa MPa MPa MPa MPa mm?m kN kN kN
1.56 0.82 4.1 0.62 3.08 1679.1 107.9243 | 1652866 | 273.2109

Torsion Capacity

Torsion| Critical | Conc.Area | Conc.Area | Conc.Area | Perimeter | Perimeter
Tu T Ag Ao A, Pe Pn
kN-m kN-m cm? cm? cm? mm mm
0.1166 6.8523 2000 12789 10871 1800 14444
2
A N
$0.083 /17| —=B| 1+ ——
r
P 0.33A,,/T;
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11.6.1 — Threshold torsion

It shall be permitted to neglect torsion effects if the fz
tored torsional moment 7, is less than:

(a) For nonprestressed members:

2
A

$0.083 /7 [p—'-‘f)
Cj

11622 — In a statlically indeterminate structure

where reduction of the torsional moment in a member can (b)  For prestressed members:

occur due to redistribution of internal forces upon crack- 2

ing, the maximum T,, shall be permitted to be reduced to 40.083 ﬁ[i,f) -\ _Toc

the values given in (a), (b), or (c), as applicable: P 0.33,/f;
(a) For nonprestressed members, at the sections (c) For nonprestressed members subjected to
described in 11.6.2.4: an axial tensile or compressive force:

2 A2 N
(A 0.083 /_f'(—"e 14— 4
$0.33, /T, [—"E ¢ °(Pep)y| 0334 J
P, gl'c

Yo
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Concrete Beam Design Inform.

on [ACI 318-11)

Sty
Beam

COMBO
1D

STORYZ

STATION
1oc

TOP
STEEL

Section Name B4IHE0

BOTTOM
STEEL

SHEAR
STEEL

COMESS
COMESS
COMBEQ
COMBED
COMEED
COMEEQ
COMBEQ
COMBGED
COMEEL
COMEEL
COMBEL
COMBGL
COMEEL

3000
&000
3000
G000
3000
&000
3000
G000
3000
&000
3000
G000
3000
E000

i1}

Bl o roocnmE o om®

1128
2044
0
603
603
603
1128
2044
2110
1165
603
603
603

603
958
1874
1161
603
803
603
958
986
603
603
603
1187

3256.51
3323.25
3323.25
3256.51
3189.77
3189.77
3256.51
3323.25
3323.25
3256.51
3189.77
3189.77
3256.51

Oveites | [

sumnay | [FewDetals | [ shear | Envele [ )

Beam Element Details (Envelope)

Level | Element

Section ID | Length (mm) | LLRF Type

STORY2

B100

B40X50 3100

1 Sway Intermediate

Section Properties

b (mm) | h (mm)

b:(mm) | ds(mm) | ds(mm) d o (mm)

400 500 400 0 625 625
Material Properties
E.(MPa) | f.(MPa)  LtWt Factor (Unitless) f,(MPa) | f(MPa)
24820.63 2452 1 400 300
Design Code Parameters
[0 2 D criea D cspiral Dy Dy D vioint
09 0.65 07 0.75 06 0.85

Flexural Reinforcement for Major Axis Moment, M ;

End- End-l Middle Middle End-J End-J
Rebar Area | Rebar | Rebar Area | Rebar | Rebar Area | Rebar
mm? % mm? % mm? %
Top (+2 Axis) 2110 1.05 508 025 2044 1.02
Bot (-2 Axis) 1991 1 541 027 2028 1.01
Flexural Design Moment, M
End-l End-l Middle Middle End-J End-J
Design M, | Station Loc = Design M, Station Loc Design M, | Station Loc
kN-m mm kN-m mm kN-m mm
Top (+2 Axis) 0 300 -58.7733 1800 -285.804 2800
Combo COMB62 COMB62 COMB60
Bot (-2 Axis) 2793394 300 62.51 1800 283.9046 2800
Combo COMB94 COMB94 COMB94
Shear Reinforcement for Major Shear, V,
End-l Middle End-J
Rebar A, /s Rebar A, /s Rebar A, /s
mm?/m mm?/m mm?/m
16791 154563 16791
Design Shear Force for Major Shear, V»
End-l End-l Middle Middle End-J End-J
Design V, | Station Loc | DesignV, | Station Loc | DesignV, | Station Loc
kN mm kN mm kN mm
273.2109 300 260.0719 1800 273.2109 2800
DCON46 DCON46 DCON46

Torsion Reinforcement

Shear Longitudinal
Rebar A;/s Rebar A,
mm?/m mm?
1] 0

Design Torsion Force

Design T, }Station Loc | Design T, | Station Loc
kN-m mm kN-m mm
1.7686 } 2800 1.7686 2800

comer2/ COMB72

VoY

yyvavy



www.hoseinzadeh.net yyavy

design (Sgio qwiyp-¥-1-

21 ETABS 2013 - con2013
File Edit Yiew Define Draw Select Assign Analyze Display Design Detalling Options Help

B DR > QaQEE S |W|adrel 5|6 € §|EE D -0 |7 im k710 I-O'F -@-=C-[-
E i HD\%X K\HZJE E‘p View/Revise Preferences...

Model Explorer Plan View - STORY2 - 2 = 6.1 [m) Longitudinal Reinforcing [ACI 318-11) ,Eé View/Revise Dverwrites...
Model | Displayl Tahles I Feports I Dietailing |

E‘ Select Design Groups...
I:_—c‘“ Select Design Combinations...

.[f Concrete Frame Design Overwrites for ACl 318-11 E

[ tem Description ———————————
The design section for the selected :I

Start Design/Check Shift+F&

Interactive Design

Item Walue
1| Curment Design Section arE0 i‘g’z’:;;‘gla;‘; p":’:j;‘&:‘:ﬁ;ﬁ;’;’;ﬁf Display Design Info...  Clil+Shilt+F6
2 | Framing Type Sway Intermediate Zezi;gjesdsigned tothe frame ohject Change Design Section...
3 |Live Load Reduction Factor 078296 Reset Design Section to Last Analysis
4 |Unbraced Length Ratio [Major] 0921486
5 |Unbraced Length Ratio (Minor) 0921486 [E] Verify Analysis vs Design Section. .

EL Verify All Members Passed. ..

Ea Reset All Dverwrites. ..
L—" Delete Design Results. ..

=

[~ Explanstion of Color Coding for Yalues —)

Blue: Al selected items are program

determined
Black: Some selected tems are user
[~ =et To Default Walues —————— Reset To Previous Walues —] defined
&l tems Selected ftems | &l tems | Selected ftems | Red:  Walue that has changed during
the current sezsion

OK. I Cancel I

ETABS 2013 - con2013

ile Edit Yiew Define Draw Select Assign Apalyze Display Design  Detailing DOptions  Help

D H2a|ZlR| v aee®@a e |4 § 55 T-@ - |01 M7 4 1 I-O0F-@O-=-C-M-
£ ¥ = D “\}% K\f :‘\Hz I |:||) View/Revise Preferences...
k W £ Plan View - STORY1 - .7 (m) Composite Design - Design Data [Sections, Stud, Camber] [AISC 360-05) Eé View/Revise Dverwrites...

Model |Disp\ay| Tahlasl Repnrtsl Detai\ingl
B Mode!

Project I_—E‘“ Select Design Combinations...

Structure Lapout Select Sections [ %]

Properties

Structural Objects

Groups

Loads

Mamed Output ltems

Mamed Plots

L—g’ Select Design Groups. ..

Start Design/Check Shift+F6

Select Interactive Design

Display Design Info__ ChlShiftsF6

Change Design Section._.

Beset Design Section to Last Analysis

Cancel

Yerify Analysis vs Design Section...

Yerily All Members Passed._.

Reset All Dverwrites. ..

Delete Design Hesults...

Yoy



www.hoseinzadeh.net yyavy
SoYed b ol 1 b1

40 oy T ST 11}
@AY s Wb &:’,TQ:-“-“ Aoz OT odas Cand) 5,132010

il (o AISC2010 Sl eslizal Sas 4y 8 g5 ool 0 (- ASD 255 o3 Eoma 4Y (2l 5 5 Sl 4y a2 5 L
AISC360-10 _wlw! g s -Y-1)

J ETABS 2013 - TEST

File Edit WYiew Define Draw Select Assion Analpze Display | Design | Detailing Options Help
D ‘x |[!j| |/‘ z | [ |@ @l @l @ g |§[_IE | 3-d pl3 2 T  Steel Frame Design 4 Ip View/Hevise Preferences... @
A JE 3D View Longitudinal Reinforcing (ACI 318-11) [0 Concrete Fiame Design D I, View/Revise Overwrites...
T Composite Beam Design | _
I jf Lateral Bracing...
Y |I| Composgite Column Design b |—
IE:/ Select Design Groups...
== Steel Joist Design 3

IEV Select Design Combinations. ..

*yn Dverwrite Frame Design Procedure... —

— I Start Design/Check Shift+F5
4

E e hanDesion ' Interactive Design

[ steel Connection Desian * | Ta  Display Design Info...  ShiftsCul+F5

Live Load Reduction Factors...

=
=

- Make Auto Select Section Null...
it i
18, Set Lateral Dizplacement Targets._. Is“I Change Design Section...

+

e Set Time Period Taigets. . Reset Design Seclion to Last Analysis

Verify Analysis vz Design Section._.

Verify All Members Passed...

Reset All Overwrites. .

Delete Design Hesults__.

—item Description
ltemn Walue The selected design code. ;I
N euent design is based on this
07 | Design Code AlSC360-10 | el code.
02 |Muli-Responze Case Design Step-by-Step - &l
03 |Framing Type ShF
04 | Seismic Design Category )
05 |Impartance Factor 1
06 | Design System Rho 1
07 |Design System Sdz 05
08 |Design Syster B 8
09 |Design Systern Omegall 3 =

Vof



www.hoseinzadeh.net yyavy

LRFD (593 3 $3Y9d b 03kw 35 (5103 (b piol sl mabis —1-¥-1)

rftem Description
Item Value - Resistance factor. d
01 | Design Code AISC 38010
02 | Multi-Response Caze Design Step-by-Step - All
03 | Framing Type IkF
04 | Seismic Design Category D
05 | Importance Factor 1
0& | Design Swstem Rhao 1
07 | Design System Sds 0
03 | Design Spstem R 5
09 | Design Spstem Omegal 3 =
10 | Design System Cd [}
11 | Design Provision LRFD
12 | Analysiz Methad Direct Analpzis
13 | Second Order Method General 2nd Order
14 | Stiffness Reduction Method Tau-b Variable
15 | Add Motional load cases into seismic combos? Mo LI
1E | PhilBending] 03
17 | PhilCompreseion] 09 rExplanstion of Color Coding for Walues —
PR oa - Blue: Detault Value
St To Default Values —————————— Reset To Previous Values Black: Hot a Defaut vale
Al tems Selected ftems | ’7 All tems | Selected Items | Red: &ifutr?:tmh::;;;:gad during
Ok | Cancel |

:Frame Type

?Wgﬁﬁbwjbjﬂlfom‘s@bb’&ge—di.;)ba)'\.wguj)y):

Ikem Walue >
01 | Design Code AISC 36010
02 |Muli-Responze Case Design Step-by-Step - Al
b 03 | Framing Type IMF j
04 | Seigmic Degign Categony
IiF
05 |Importance Factor OMF
06 | Design System Fho SCBF
QCEF
07 | Design System Sds QCEF)
EBF

N8 I Neasian Snekerm B

Seismic category

P 04 | Seizmic Design Category

O m | o

mm




www.hoseinzadeh.net

S g alyly by ool oo 5l (gl Wojl phus g bapslasdlus (g g slas- (guiyog F V-1-F Jgur

Wojlu plu g laglessbu g0, g 98 09,5
Sy S

Soyoste > iy g 835 00 Pl 615y8 Dl lyis 4 &5 gliojls ol 5 langlezsle
nolSile 5 5 Lo sbius Lo aiile 355 s0 bt 5 A Al Lmgo maiions b sglo a; Loyl 31
Fhe daol®g8 cudle slag s ol Slasli 5 WS (bon] Slugsl 5 3510
wlorleil plad IS ol & 5 (oo, oS8 5T s callanil sl (g sls 5 ), sk
il jige Sl 5 olal 4o Ll i solinud a5

5 (s Olgo 03 S il g o] ol 3 65 maio Dlali g baojle 5le g baglazsbe
bonli b haile 4055 52 00,5 wales e o b aeolisS o Gy Laone (5l pde
Sy gleally L pliend dlgs 5l (gpolie saids sy b odidig)d wdiilay wasile af
poes slp (gla 4 e olge cul Lol a5 widly Sgz g SgilE lalgs 4y azgi b ST ks
Slge sy skS 08l gedia c29d

V ol s 0y F claloisla o Slas Liis gy a5 (glajle (glapiues 5 loplazsls sl
g 500

ot aiile 05l azg LB il Sl 4 emie o] a5 a5 abeojle b 5 boplazsle
Gl lipes By ooty wtlolazzt slaplle bl 5 Lot dopgyotinl wzlue
bl Al S 5 Yl Gt et Jove 45 (glodday 5L 0 L 15 Blune

Sl o] (ol S attlsai Y gl s a,F 0 fpe gz o (lmojls b 5 loglezsle
4 5 loailouls” dojae witle 90,5 oo Lo @it 58 Cows j el b atils g2y BB (oolaudl
g 65 5 1l 5 e S e e g 5 45 (555Te S b

S artl i ) gk a)T 8 lpe 57 45 einie hasgadls g ool il 5 olazbs
Sy doelfin¥ly sile 39 ca paesy g 151 4 5 Sy drmme Fogll e lag] o>
b onid b il conijls oS gl b ezl aig¥ b 5 Sdgu (slo il ¢ gl 38
sl Uk oledolye «SUihs glacs g wile galsa 3 5 polie satmscas 5
Slge cnl 60 nd Ladil wgzge (pild Laslgs 4y azgi Uy a5 wiil oyxiie slga b g b las
(F=0-1-Paiy Gillae) S9diges pgos sl syl 2 yn pda g oo

09,5 4w 0 83 lee slalettle gi AT Cove onl Jseiie loojle 5 balaisle a5
SLFL L b ia glod 5 ol i geSan gloglezile sl wiili S (gpidy sl Y
el 5 ginio slaglezsl dals IS oLl ilibs

o i Jbo Sllus 5 l> Sl 4z byl o5 o5 plasjle plo 5 bglasle
Sy slapllo g (5355LS sl il wile wb salgs £

ot Jlo 90 31 a8 T 51 6100 0500 ke 45 5Bga (sllojlu pl g bagjleisl

The program automatically considers seismic load effects, including over-
strength factors (ASCE 12.4.3), as special load combinations that are created
automatically from each load combination, involving seismic loads. In that
case, the honzontal component of the force 1s represented by E,,, and the ver-
tical component of the force is represented byk,, where

Em = C00g
E, =02S8,D

(ASCE 12.43.1)
(ASCE 12.42.2)

where, ), is the overstrength factor and 1t 1s taken from ASCE 7-05 Table
12.2-1. The factor S, 1s described later in this section. Effectively, the special

seismic combinations that are considered for the LRFD provision are
(09 — 0.28,)DL +,0, (ASCE 12.43.2)

(1.2 0.28,9DL +0,+ 1.0LL (ASCE 12.4.32)
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JE Steel Frame Design Preferences for AISC 360-10 [x]

(

[~ tem Deseription

o Vs [=] | |[Resistance factor. 4]
01 | Design Code AISC 26010
02 | Muli-Response Case Design Stepeby-Step - Al
03 | Framing Type IMF
04 | Seismic Design Category D
05 | Importance Factor 1
06 | Design System Fiha 1
07 | Design System Sds o
08 | Design System A 5
03 | Design System Omegall 3 =
10 | Design System Cd 5
11 | Design Provision LRFD
12 | Analysis Method Direct Analysis
13 | Second Order Method General 2nd Order
14 | Stiffness Reduction Mathad Tau-hariable
15 | Add Notional load cases into seismic combos? No LI
16 | PhilBending] 04

r of Color Coding for Yalues —
17 | PhilCompression] 04 Slm: Detoadt olae
12 | PhilT ensionYieldinal na h
Set To Default values Reset Ta Previous values Blacks ot 2 Defauf Va2
Al trems | Selected tems | ’7 Al tems | Selected tems | Red: t‘{q"e"z:::‘m“:z:s"“;ﬂ”@" during
O Cancel
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Design analysis method  oms —1-1-Y-1)

Steel Frame i references for AISC 360-10

~item Description
Item Walue -
01 | Design Code AISC 36010
02 |MuliResponse Case Design Step-by-Step - All
03 | Framing Type IMF
04 | Seismic: Design Category s}
05 |lmportance Factor 1
0B | Design System Rho 1
07 | Design System Sds 05
08 | Design System R 2
09 | Design System Omegal 3
10 | Design System Cd 55
11 | Design Provision LRFD
12 |Analysis Method Direct Analysis -
13 | Second Order Method
- Etfective Lencth
14 | Stiffness Reduction Method Lirmited 15t Oreer
15 | PhilBending] 0.3 -
16 | PhilCampression] 0.9
~Explanation of Color Coding for Values =
17 | PhilTension-vielding) 0.3
Blue: Default ‘alue
18 | PhilTensianFrach el n7s hd
Black: Mot a Default Value
[~ Set To Default Values Reset To Previous Values
All tems | ‘ Selected tems | |V | &1 tems | | Selected kems | Red:  Value that has changed during
the current seasion

Effective Length Method

For structures exhibiting small second-order effects, the effective length
method may be suitable. The effective length approach relies on two main as-
sumptions, namely, that the structural response is elastic and that all columns
buckle simultaneously. The effective length method also relies on a calibrated
approach to account for the differences between the actual member response
and the 2nd-order elastic analysis results. The calibration is necessary because
the 2nd-order elastic analysis does not account for the effects of distributed
yielding and geometric imperfections. Since the interaction equations used in
the effective length approach rely on the calibration corresponding to a 2nd-
order elastic analysis of an idealized structure, the results are not likely repre-
sentative of the actual behavior of the structure. However, the results are gen-
erally conservative. In the AISC 360-05/IBC 2006 code, the effective length
method is allowed provided the member demands are determined using a sec-

b 3 Jalod Sl 8-3-T-1e

9 oS ey a5 e kT it aled 5 esle JS ol peel lp LI sk &
il sa Blod o7 ;5 (g 590 g2 a9 VA=YV e wy o eas 5 0T a8 dhate g Lale o)l
Gl ag o 55 Slall g lacysgaze b 05 50 o0 &il)] (il 5 Julow glagssg; anl e
8,8 0 wgume (b g Jilod 5.8 LB glals,

i el (Be) (1)

Foe dob ey (V)

Jol 25 pe Julod Gbey (1)

i s iy Sl 3 aggaze 1-B-1-Y_3e

ond-order analysis (either explicit or by amplified first-order analysis) and no-
tional loads are included in all gravity load combinations. K-factors must be
calculated to account for buckling (except for braced frames, or where
A2/A1<1.0,K=1.0)

Direct Analysis Method

The Direct Analysis Method is expected to more accurately determine the in-
ternal forces of the structure, provided care is used in the selection of the ap-
propriate methods used to determine the second-order effects, notional load ef-
fects and appropriate stiffness reduction factors as defined in AISC 2.2, App.
7.3(3). Additionally, the Direct Analysis Method does not use an effective
length factor other than k = 1.0. The rational behind the use of k = 1.0 is that
proper consideration of the second-order effects (P-A and P-3), geometric im-
perfections (using notional loads) and inelastic effects (applying stiffness re-
ductions) better accounts for the stability effects of a structure than the earlier
Effective Length methods.
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Second Order Method i —Y-1-Y-1)

Itemn Walue -
01 | Design Code AISC 36010
02 | Multi-Response Caze Design Step-by-Step - All
03 | Framing Type IMF
04 | Seizmic Design Categony u]
05 | Importance Factor 1
06 | Design System Fho 1
07 | Design System Sds o0&
08 | Design System R 8
09 | Design System Omegal 3
10 | Design System Cd 55
11 | Design Provision LRFD
12 | Analysis Method Direct Analysis
¥ 13 | Second Order Method General 2nd Oroer -
14 | Stiffness Reduction Method
15 | PhiEerding Amplified 15t F)rdar
16 | PhilCompreszion) 09
17 | Phi(T ension-Yielding) 09
18 | PhilT encinn-Frach sl n7s hd

Within each of the categories, the user can choose the method to calculate the second-order effects, namely, by a
General Second Order Analysis or an Amplified First Order Analysis. When the amplified first-order analysis is
used, the force amplification factors, B. and B. (AISC C2.1b), are needed. The B: factor is calculated by the
program; however. the B factor is not. The user will need to provide this value using the overwrite options that are
described in Appendix C.
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Steel Frame Design Preferences for AISC 360-10

Ikem Walue -
01 |Design Code AISC 36010
02 |Multi-Response Case Design Step-by-Step - All
03 |Framing Type IMF
04 | Seismic Design Category D
05 |Importance Factar 1
08 |Design System Bho 1
07 | Design System Sds 05
08 |Design System R 8
09 | Design System Omegal 3
10 | Design System Cd ks
11 | Design Provision LRFD

12 |Analysis Method

Direct Analysiz

13 | Second Order Method

General 2nd Order

» 14 | Stiffress Reduction Method Tau-b Fixed -
15 |PhilBending)
- - Tau-h Fixed
16 | PhilCompression) Mo Modification
17 | PhilTenzsion-vielditg) 049
18| PHIT ension-Frach el n7s hd

Optionl: Direct analysis, General 2" Order, Tau-b Variable
Option2: Direct analysis, General 2" Order, Tau-b Fixed

Option3: Direct analysis, Amplified 1* Order, Tau-b Variable

Optiond: Direct analysis, Amplified 1** Order, Tau-b Fixed

yyvavy

Stiffness Reduction Factor i —¥-1-Y-1)

When the user selects one of the options available under the Direct Analysis Method, the user must further choose how
the stiffness reduction factors for El and AE are to be considered. For options 1 and 3, Table 2-1, the stiffness
reduction factors (Tau-b) are variable because they are functions of the axial force in the members, while for methods
2 and 4, the stiffness reduction factors are fixed (0.8), and not a function of axial force. If the user desires, the stiffness

reduction factors (Tau-b) can be overwritten. When options 2 and 4 are used, a higher notional load coefficient
(0.003) must be used compared to methods 1 and 3 for which the notional load coefficient is 0.002. Also, all the

direct analysis methods (methods 1 through 4) allow use of K-factors for sway condition (K2) to be equal to 1, which is

a drastic simplification over the other effective length method.

Steel Frame Design Preferences for AISC 360-10

Item Walus -
01 | Design Code AISC 36010
02 | Multi-Response Case Design Step-by-Step - Al
03 | Framing Type IMF
04 | Seismic Design Category [}
05 | Importance Factor 1
0B | Design System Rha 1
07 | Design System Sds 05
08 | Design System B g

09 | Design System Omegal

10 | Design System Cd

11 | Design Provizion

12 | Analysis Method

Direct Analysis

13 |Second Order Method

General 2nd Order

14 | Stiffness Reduction Method Tau-b Fixed
15 | PhilBending) 049
16 | PhilCompression] ns
17 | PhilTension-ielding) 04
18 | PhilT ersiom-Frachirs] 0z
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2. 12D+ F+T)+1.6(L+ H)+0.5(L,or Sor R) £} D+ (O FWHLA (L L S LR)
3. 1.2D + 1.6(L, or Sor R) + (L or 0.8W) 8) VYD, BAL+- S
4. 12D +1.6W + L +0.5(L, or S or R) £) -ADHY(1FW)
5. 12D+ 10E4+ L4028 Y) AD+\E
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st Dead 14 s8 Dead 12 S12 Dead 1.2 S16 Dead 12
st NDX 1.4 s8 Live 16 s12 Live 1.6 s16 Live 1
s2 Dead 1.4 s8 LRED 16 s12 LRED 16 s16 LRED 1
s2 NDX T4 s8 LREDO.5 | 1.6 $12 | LREDO5 1.6 $16 | LREDO.5 1
s3 Dead 14 S8 | LPARTITION | 1.6 $12 | LPARTITION | 1.6 $16 | LPARTITION | 1
s3 NDY 1.4 s8 SNOW 0.5 s12 LROOF 05 s16 SNOW 16
s4 Dead 14 s8 NDY 12 S12 NDY 12 s16 NDY o
s4 NDY ‘4 s8 NLY 6 s12 NLY 16 s16 NLY -1
S5 Dead 12 s8 NLREDY | S12 | NLREDY | -16 $16 | NLREDY -1
S5 Live 16 $8 | NLREDO.SY | ¢ $12 | NLREDO.5Y | -1.6 $16 | NLREDO.5Y | -1
S5 LRED 16 S8 NPARTY | /¢ S12 | NPARTY | -16 $16 | NPARTY -1
s5 LREDO.5 16 s9 Dead 12 $12 | NLROOFY | -05 s17 Dead 12
S5 | LPARTITION | 1.6 s9 Live 1.6 s13 Dead 1.2 s17 Live 1
S5 SNOW 05 s9 LRED 16 s13 Live 1 s17 LRED 1
s5 NDX 1.2 s9 LREDO.5 | 1.6 s13 LRED 1 $17 | LREDO.5 1
S5 NLX 16 S9 | LPARTITION | 1.6 $13 | LREDO5 1 S17 | LPARTITION | 1
S5 NLREDX 16 s9 LROOF 0.5 S13 | LPARTITION | 1 s17 LROOF 16
S5 | NLREDO.5X | 1.6 s9 NDX 1.2 s13 SNOW 16 s17 NDX 1.2
s5 NPARTX 16 s9 NLX 16 s13 NDX 12 s17 NLX 1
S6 Dead 1.2 s9 NLREDX | 1.6 S13 NLX 1 $17 |  NLREDX 1
s6 Live 16 S9 | NLREDO5X | 1.6 $13 | NLREDX 1 $17 | NLREDO.5X | 1
S6 LRED 16 s9 NPARTX | 1.6 $13 | NLREDO.5X | 1 $17 | NPARTX 1
s6 LREDO.5 16 S9 | NLROOFX | 05 S13 | NPARTX 1 S17 | NLROOFX | 16
S6 | LPARTITION | 1.6 $10 Dead 12 s14 Dead 12 s18 Dead 12
S6 SNOW 05 s10 Live 16 S14 Live 1 s18 Live 1
S6 NDX 1o $10 LRED 16 s14 LRED 1 s18 LRED 1
s6 NLX 6 S10 | LREDO5 | 1.6 S14 | LREDOS5 1 $18 | LREDO.5 1
s6 NLREDX 6 $10 | LPARTITION | 1.6 S14 | LPARTITION | 1 S18 | LPARTITION | 1
6 | NLREDO.SX | ¢ $10 LROOF 0.5 S14 SNOW 16 s18 LROOF 16
S6 NPARTX 6 $10 NDX 1o S14 NDX 12 s18 NDX o
s7 Dead 12 $10 NLX 6 S14 NLX -1 s18 NLX -1
s7 Live 16 $10 | NLREDX | ¢ S14 | NLREDX -1 $18 |  NLREDX -1
s7 LRED 16 $10 | NLREDOSX | , ¢ S14 | NLREDO.5X | -1 $18 | NLREDO.5X | -1
s7 LREDO.5 16 $10 | NPARTX | ‘¢ $14 | NPARTX -1 $18 | NPARTX -1
S7 | LPARTITION | 1.6 $10 | NLROOFX | ;' s15 Dead 1.2 $18 | NLROOFX | 74
s7 SNOW 05 S11 Dead 12 s15 Live 1 s19 Dead 12
s7 NDY 1.2 S11 Live 16 s15 LRED 1 $19 Live 1
s7 NLY 16 S11 LRED 16 $15 | LREDO.5 1 s19 LRED 1
s7 NLREDY 16 S11 LREDO5 | 1.6 S15 | LPARTITION | 1 $19 | LREDO0.5 1
S7 | NLREDO.5Y | 1.6 S11 | LPARTITION | 1.6 s15 SNOW 16 S19 | LPARTITION | 1
s7 NPARTY 16 S11 LROOF 0.5 s15 NDY 12 s19 LROOF 16
S11 NDY 12 815 NLY 1 s19 NDY 12
S11 NLY 16 S15 | NLREDY 1 s19 NLY 1
S11 NLREDY | 1.6 $15 | NLREDO.5Y | 1 $19 | NLREDY 1
S11 | NLREDO.5Y | 1.6 S15 |  NPARTY 1 S19 | NLREDO.5Y | 1
S11 NPARTY | 1.6 S19 | NPARTY 1
S11 | NLROOFY | 0.5 $19 | NLROOFY | 16
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S20 Dead 1.2 S25 Dead 1.41 S31 Dead 1.41
S20 Live 1 8§25 Live 1 S31 Live 1
S20 LRED 1 S25 LRED 1 S31 LRED 1
S20 LREDO.5 1 8§25 LREDO.5 0.5 S31 LREDO0.5 0.5
S20 | LPARTITION 1 S25 | LPARTITION 1 S31 LPARTITION 1
S20 LROOF 1.6 S25 SNOW 0.2 S31 SNOW 0.2
S20 NDY -1.2 8§25 EV 1 S31 EV 1
S20 NLY -1 S25 | EXALL+0.3EY 1 S31 EYALL-0.3EX 1
S20 NLREDY -1 S26 Dead 1.41 S32 Dead 1.41
S20 | NLREDO.5Y -1 S26 Live 1 832 Live 1
S20 NPARTY -1 S26 LRED 1 S32 LRED 1
S20 NLROOFY -1.6 S26 LREDO0.5 0.5 S32 LREDO0.5 0.5
S21 Dead 1.41 S26 LPARTITION 1 8§32 LPARTITION 1
821 Live 1 S26 SNOW 0.2 S32 SNOW 0.2
S21 LRED 1 S26 EV 1 S32 EV 1
S21 LREDO.5 0.5 S26 | EXALL+0.3EY -1 S32 | EYALL-0.3EX -1
S21 | LPARTITION 1 S27 Dead 1.41 S33 Dead 0.69
S21 SNOW 0.2 S27 Live 1 S33 EXALL 1
S21 EV 1 S27 LRED 1 833 EV -1
S21 EXALL 1 S27 LREDO.5 0.5 S34 Dead 0.69
S22 Dead 1.41 S27 | LPARTITION 1 S34 EXALL -1
S22 Live 1 S27 SNOW 0.2 S34 EV -1
S22 LRED 1 S27 EV 1 S35 Dead 0.69
S22 LREDO.5 1 S27 | EXALL-0.3EY 1 S35 EYALL 1
S22 | LPARTITION 1 S28 Dead 1.41 S35 EV -1
S22 SNOW 0.2 S28 Live 1 S36 Dead 0.69
S22 EV 1 528 LRED 1 S36 EYALL -1
S22 EXALL -1 S28 LREDO.5 0.5 S36 EV -1
S23 Dead 1.41 S28 LPARTITION 1 S37 Dead 0.69
S23 Live 1 S28 SNOW 0.2 S37 | EXALL+0.3EY 1
S23 LRED 1 S28 EV 1 837 EV -1
S23 LREDO.5 0.5 S§28 | EXALL-0.3EY -1 S38 Dead 0.69
S23 | LPARTITION 1 S29 Dead 1.41 S38 | EXALL+0.3EY -1
S§23 SNOW 0.2 S29 Live 1 S38 EV -1
823 EV 1 S29 LRED 1 839 Dead 0.69
S23 EYALL 1 S29 LREDO.5 0.5 S39 | EXALL-0.3EY 1
S24 Dead 1.41 S29 | LPARTITION 1 S39 EV -1
S24 Live 1 S29 SNOW 0.2 S40 Dead 0.69
S24 LRED 1 S29 EV 1 S40 | EXALL-0.3EY -1
S24 LREDO.5 0.5 S29 | EYALL+0.3EX 1 S40 EV -1
S24 | LPARTITION 1 S30 Dead 1.41 S41 Dead 0.69
S24 SNOW 0.2 S30 Live 1 S41 | EYALL+0.3EX 1
S24 EV 1 S30 LRED 1 S41 EV -1
S24 EYALL -1 S30 LREDO.5 0.5 S42 Dead 0.69
S30 LPARTITION 1 S42 | EYALL+0.3EX -1
830 SNOW 0.2 S42 EV -1
S30 EV 1 S43 Dead 0.69
S30 | EYALL+0.3EX -1 S43 | EYALL-0.3EX 1
S43 EV -1
S44 Dead 0.69
S44 | EYALL-0.3EX -1
S44 EV -1
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SoYed slaac! yo Overwrite (g -1

T ETABS 2013 - stell2013
File Edit VYiew Define Draw Select Assion Analyze Display Design Detailing Options Help
DV HwcZ&»aQeqQHdrmeRd(ded|SSEE-@- N vimwi7|E@e TH0-T-0-=-G-@B-

View/Revise Preferences. .

EfeoedNX |

I g View/Hevise Overwntes. ..
- -
Ji'? Lateral Bracing...
.ri' Steel Frame Design Overwrites for AISC 360-05 B
-_ { Select Design Groups. ..
~tem Description [" Select Design Combinations___
Iterm Valug - The design section for the selected ;I ) B
N 5 frame objects. Wwhen this overwrite Start Design/Check Shift+F5
01 | Current Design Section PG2 i applied, any previous auto select X 3
02 |Framing Tupe IMF section assigned to the frame object Interactive Design
iz removed Program determined value
03 | Omegal 3 means it iz taken from the analysis 0, Display Design Info... Cul+Shift+F5
¥ play gl
04 | Consider Deflection? Tes Sectoy
. Make Auto Select Section Mull...
05 | Deflection Check Type Both
05 |DL Limit, L/ 120 I"KI Change Design Section. ..
07 | Super DL+LL Limit, L / 120 L Reset Design Section to Last Analysis
08 _|Live Load Limt L / 360 Yerify Analysis vs Design Sectlion...
09 | Total Limit, L/ 240
Yerify All Members Passed...
10 | Totak-Camber Limit, L/ 240
11 | DL Limit, abs, mm 475 Ia Reset All Overwrites...
12 | Super DL+LL Limit, abs, mm 475 Delete Design Results...
13 | Live Load Limit, ahs. mm 158
14 | Total Limit, abs. rmm 238
15 | Totak-Camber Limit, abs, mm 238 ;I
16 | Specified Camber, mm 0
~Explanstion of Color Coding for Values —
17 | Wet Area to Total Area Ratio 1
Blue: Al selected tems are program
15 |l jwel nad Bed etion Earter 1 = determined
Black: Zome selected items are user
Set To Default Walues Reset To Previous Yalues defined
Al tems Selected tems I Al tems I Selected tems I Red: ‘alus that has changed during
the current session
Ok Cancel

:Current design section

o3l g s KB g Framing Type
:Consider deflection

Deflection Check Type

DL Limit, L/

:Super DL+LL Limit, L/

:Live Load Limit, L/

‘Total Limit, L/

‘Total -Camber Limit, L/

S PO -2 PRI X DR NP B S L QT

sSoLsl (Al
o257 b asl a8 s oot |y ez las cglocii 5 lacaS 45 ilayezals 5 layes
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oS glasl b js A8 b esialy S C.]aj.n T 4 el Ch_a.a e S Net Area to Total Area Ratio

.rf Steel Frame Dezign Overwrites for AISC 360-05 m
rttem Description
ltem Value "™ The design section for the selected ;I
. . frame objects. When thiz overwrite
18 | Live Load Reduction Factor 1 i applisd, any previous auto select
19 | Unbraced Length Riatia [Majar) 01.938536 section assigned to the frame ohject
iz removed Program determined value
20 | Unbraced Length Ratio [Minor) 1.933596 means it is taken from the analysis
21 | Unbraced Length Fatio (LTB] 11,9385 SEEE:
22 | Effective Length Factar K1 Major] 1
23 | Effective Length Factor (K1 Minar] 1
24 | Effective Length Factor [K2 kajor] 1
25 | Effective Length Factor K2 Minor) 1
26 | Effective Length Factor (K LTE] 1
27 | Moment Coefficiant [Cra Major] 085
28 | Moment Coefficient [Cra Minar] 085
29 | Bending Coefficient [Ch) 1
30 | MonSway Moment Factor [E1 Major] 1
3 | MonSway Moment Factor [E1 Minor] 1 I
32 | Sway Moment Factor [B2 Major] 1 LI
33 | Sway Moment Factor (B2 Minor) 1
r Explanation of Color Coding for Yalues —

3 |Reduce HSS Thickness? Mo ;

Blue: All zelected tems are program
3R 1 HSS Weldinag Tune F RS hd determined

Black: Some zelected tems are user

~Set To Default values ——————————— Reszet To Previous Yalues —————— defined
All tems Selected tems I Al tems | Selected tems | Red:  ‘alue that has chanoed during
the current session
OK | Cancel |

{Unbraced Length Ratio(Major)
Unbraced Length Ratio(Minor)

HAS s CaliS (5,023 U slge g5 5 58 Jlge Sl 1 55 L I 53 o) il (slalgn ol !

= All beams and columns are required to be Seismically Compact (AISC 6319 9 gl (plod SLBOL 0 b yd il Hleo slojy) oIyl F-Y-Ye
SEISMIC 9.4a, 8.2b, Table I-8-1). The limits of the width-thickness ratio,
A, » has been presented in this manual in Table 4-1. If these criteria are satis-

ps ?
fied, the section is reported as SEISMIC as described earlier under the "Clas- g ol oyl
sification of Sections for Local Buckling" section. If these criteria are not sat- 4 il (35 il sanyles 6hyb L ol jo il shj,) (oils )l slos LIS (1
isfied, the program issues an error message.

25 Slelill 0329 9 Jagie otiad GlaclE j0 o) il )b glays il e L bl o

PP GlaSh i P 5 (lomn —ilr 5 (oo (ol LS 455 8 51 45 g5k
* The program checks the slenderness ratio, L/r, for columns to be less than 31 5 @ lag] Jlasl Jows ,0 45 Wigd aps ligS 4 s Loy il les 953 (5 S ol

60 (AISC SEISMC 9.7b(2)). If this criterion is not satisfied, the program is- il Joe &) (5055l (6850 52 41 i IS oy 51 5 JU 99 0 ile e i
Sues an error message. __ . .
dlae yis Joa 30 0 Jsbo 50 (215 55 jeka cslajly Jleel Joxa 5 oilr Jlgs b (o

= The program checks the laterally unsupported length of beams not to exceed FEOW PRV ST PRV VN - JEA e G YoV 5y 0 a8 Ll oce 48 5 40
0.086( E/F, )r, (AISC SEISMIC 9.8). If this criterion is not satisfied, the

! sl gl
program 1SSu€s an error message.

Jias ooy gln VA Al Bllae ol slos ) il b (sl il (slalge (oo

igd >l Pou b ol
Po.= +1-$RyF,Z,/ h, (\-F-¥-\+)

1ol o a8

5 e Sy el ol Z

4 a5, 50 Alali=b

Al bgie 6388 L Glapians 10 1o ol 1k sloys (sl L 5T jluda (e
el Ty o 5 & wile /- AP Ty :—y Pt 35 s IS b slbpas 53 5 +VY ry:;y

el il y92me Jo> s adadie ygad

$als udi ) sl o ol Ll (6351 90 a2 o
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.fr Steel Frame Design Overwrites for AISC 360-05 B

~tem Description
Item Walle - The design section for the selected :I
N N frame objects. When this overwrite
18 |Live Load Reduction Factor 1 is applied, any previous auto select
13 | Unbraced Length Fiatio (Major] 0.933595 SEwlon ST i e i o
iz removed Program determined value
20 |Unbraced Length Ratio [Minor) 0.938596 means it is taken from the analysis
21 |Unbraced Length Ratio (LTE] 0.938596 SEE,
22 | Effective Length Factor (K1 ajor) 1
23 | Effective Length Factor (K1 Minor) 1
24 | Effective Length Factor [K.2 M ajor) 1
25 | Effective Length Factaor [K.2 Minor) 1
26 | Effective Length Factor (K LTE] 1
27 | Maoment Coefficient [Crm Major] 0.85
28 | Maoment Coefficient [Crm Minor] 0.85
29 | Bending Coefficient [Ch) 1
30 | MonSway Moment Factor (B1 Major] 1
3 |MonSway Moment Factor (B1 Minor] 1 e
32| Sway Moment Factor (B2 Major) 1 j
33 | Sway Moment Factor [B2 Minor) 1
- r~Explanation of Color Coding for Yalues —
34 |Reduce H5S Thickness? Mo .
- Blue: Al zelected tems are program
2R T HSS wielding Tune =1=1¥¥3 determined
Black: Some selected tems are user
et To Default Values ————————— Reset To Previous Values — defined
&l tems Selected tems | &l tems | Selected tems | Red:  Value that has changed during
the current session
OK | Cancel |

Unbraced Length Ratio(LTB)
Effective Length Factor (K LTB)

l{&:«ﬂ‘j‘ﬁ})}&dno.ﬁw‘ WW@)&AWW&:%‘(Lb) Lﬁﬁ;au\.&a)\.@ﬁd}lﬁ
L, = L X Unbraced Length Ratio(LTB) X Ef fective Length Factor (K LTB)

Q&}&@uwaMJLpéuL»J?ngpMLAJ:S‘S:B}SJL:ET

Q.)‘.SUZ«AK‘)OM)L@AJJLQ‘}S@HT\LJAJ,Q&)JJ)‘JW@ﬁ&&%}jﬁ))
?D‘Jmﬁ' J.ibr.b‘)Cb L“TKLTB Q:\:ijdg&)}.a):

\RE4



www.hoseinzadeh.net MG\ AN

Effective Length Factor(K Major)
Effective Length Factor (K Minor)
Effective Length Factor(K Major Braced)
Effective Length Factor(K Minor Braced)

AL S il Ll Gl b (e (gl 03,5 Dbl o | 1y s g5 48 LT

Direct Analysis Method

The Direct Analysis Method is expected to more accurately determine the in-
ternal forces of the structure, provided care is used in the selection of the ap-
propriate methods used to determine the second-order effects, notional load ef-
fects and appropriate stiffness reduction factors as defined in AISC 2.2, App.
7.3(3). Additionally, the Direct Analysis Mecthod does not use an effective
length factor other than k = 1.0. The rational behind the use of k = 1.0 is that
pr_oper consideration of the second-order effects (P-A and P-8), geometric im-
perfections (using notional loads) and inelastic effects (applying stiffness re-
ductions) better accounts for the stability effects of a structure than the earlier

Effective Length methods.
Overstrength Factor, R,
Overstrength ; The matio of the expected yield strength to the
>0 From Maternial .. . . . - -
Factory, Ry minimum specified yield strength  This ratio is used
in capacity-based design for special seismic cases.
Specifying zero the value is program
determimed
3¥9d Sl Ry cu pd ¥-Y-Y¥-1e
ek (25 Jolao @y Ul o0 peled (25 Casd 1 cand Ojle Ry cap iy Gubo
5 e Sl 55 sl i 359m Ceoglin G 038,505 50 yslite & o wdBpeesd
abgyye sla Ao 50 alisee 6 pdy JSE b slaojlu (gl )] Clislors J0Ry (g pd 915 0,5
Bl gn cpai p dlal,y IRy o po e .l oot adl)l
F,
R,= 2% (A-¥-t-1+)
¥y
TABLE 1-6-1 T s
R, and R, Values for Different Member Types . i
Application R, R, Vg B eend el = Fy
Hot-rolled structural shapes and bars: oVgd JUail 5590 palas ST = Fye
= ASTM A36/A36M 15 12
+ ASTM A572/572M Grade 42 (290) 13 11
- ASTM AS572/572M Grade 50 (345) or 55 (380), 11 11 pblie [0 5l (gousia Julgs @ g 00gy Siglite o¥gd Sladgs glgil (gl Lol Ry pi
ASTM A913/A913M Grade 50 (345), 60 (415), or 65 (450),
ASTM AS8B/A588M, oo Slpyie mille o)y (Ko Oloils IS jo SYsb aules wig, b o au8, LIS 4 gla g8l
ASTM A992/A992M, A1011 HSLAS Grade 55 (380) X
- ASTM A529 Grade 50 (345) 12 12 T e e e R S T L
« ASTM A529 Grade 55 (380) 11 12
Hollow structural sections (HSS): R
g Sl elgil gl Ry olin 1-Y-¥-1o i
= ASTM A500 (Grade B or C), ASTM A501 14 13
Pipe: Ry Jyana £ 95
+ ASTM A53/A53M 16 12 YD osdiygi JSK5 Jogd g (slaly) aolie
Piates: VY- G 9 b 0 gogl (SO H W JK T ablia Jolds ouitio 58 ablie plu
= ASTM A36/A36M 13 12 - -
- ASTM A572/A572M Grade 50 (345), 11 12 e e 5 Loy e ordiiSlo ghlie
ASTM A588/A588M

VY
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Steel Frame D for AISC 360-05 [ x|
rtem Description
Itern Walue - The design section for the selected ;I
n N frame objects. When this overwrite
28 | Moment Coefficient [Crn Minar) 0.as iz applisd, iy previous auto select
29 |Bending Coefficient [Cb) 1 section azsigned to the frame object
- iz removed Program determined value
30 | NonSway Moment Factor (B1 Major) 1 means it is taken from the analysis
A | MonSway Moment Factor (B1 Minor| 1 ST
32 | Sway Moment Factor (B2 Major) 1
33 | Sway Moment Factor (B2 Minor) 1
34 | Reduce HS5 Thickness? No
35 |HS5 Welding Tppe ERw
36 [ ield stress, Fy, kafdmne o
37 | Expected to specified Fy ratia, Ry 1
38 | Compressive Capacity. P, tonf 1]
39 | Tensile Capacity, Prit, tonf 1]
40 | Major Bending Capacity, Mn3, tanf-m 1]
41 | Minor Bending Capacity, Mn2, tanf-m 1]
42 | Major Shear Capacity, YnZ2, tanf 1] ;I
43 | Minor Shear Capacity, Yn3, tonf u]
- — ~ Explanation of Color Coding for Yalues —
44 | Demand/Capacity Ratio Limit 099 L
- Blue: Al zelected tems are program
I —— | determinect
Black: Some zelected tems ate user
St To Default Values ———————————— Reset To Previous Values ——————— defined
Al tems | Selected ftems | Al tems | Selected tems | Red:  Value that has changed during
the current session

W oualio 9 GV ol >1,b —F-))

File Edit View Define Draw Select Assign Analyze Display Design Detaling 0 Help
OVH2 e/ @ Q& aQ|#ldrks 4§ (SMT-®- M imbf14 I-O0-T-0-=-C-[1-
& # e [N x| Lp ViewRevise Preferences...
N | [FiModel Explorer |~ % D Yiew - Displacements (DEAD) [mm] View/Revise Dverriles... |

Mods! ID\sp\ayl Tables | Reports | Detaiing | Lateral Bracing. ..
E- Model
— H- Project { Select Design Groups...
Stucture Layout ” . -
o Propetties ¢ Select Design Combinations. ..
L Struchural Objects
[—— Groups ! I, Start Design/Check Shift+FS
Loads Interactive Design
Named Dutput ltems
Hamed Plots I~ Display Design Info...  Cul+Shift+F5

Make Auto Select §ection Null
— Lr.  Change Design Section...

= Reset Design Section to Last Analysis

Verify Analysis vs Design Section___

= Verily All Members Passed. ..

I[T Reset All Dverwrites...

— Delete Design Results. ..

The El reduction factors have been calculated to be less than

! . 025 for 2members. These factors have been set to 0.25 and
auto-teration has been stopped. Please check the design results
and consider larger sections for those members, or change the
Steel Design Preferences to use Direct Analysis Method with
Taub Fixed.

Do you want to select them?

Yes | No |

The maximum absolute changes in the El and EA reduction factors

! . is 0.164206931492589. For 6 members, the reduction factors
decreased by more than the negative tolerance of 0.01. For 10
members, the reduction factors increased by more than the
positive tolerance of 0.05. Do you want to reiterate analysis and
design?

Yes | No |

ARTA
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0 ETABS 2013 - stell2013
File Edit WView Define Draw Select Assign Analpze Display Design Detailing Options  Help

OD®H 9 o Flalr |6 a Q|W|ee e |SE & ) - @ -1 m ks |74t e T-0-T-0-=-C-M@-

E#F=el \\\ = | Ip View/Revise Preferences...
Model Explorer - X .rE 3-D View Steel Design Sections [AISC 360-05) ID View/Hevise Overwrites._.
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T5 Reset All Dverwiites...

— Ty Delete Design Results...

=i 1, Verify All Members Passed...

Model |D\sp\ay| Tablesl Heporlsl Detallmgl E" Lateral Bracing...
B Model
— B Project I¢ Select Design Groups. ..
Structure Lapout v N T
B} Properties .rr Display Design Results n I[ Select Design Combinations. ..
Structural Objects _ B
& Gioups I, Start Design/Check Shift+F5
Bl Loads T Interactive Design
Mamed Output lkems @ Design Output IF‘-M FRatio Colors & Yalues j
E- Mamed Plats To  Displap Design Info... Ctil+Shift+F5
0 Design Input Design Type -
esninos | = T Make Auto Select Section Hull.__
I;‘I Change Design Section...
Cancel I: Reset Design Section to Last Analysis

T Veiify Analysis vs Design Section___
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0416 05t 0.3
F-b Colorz/Beam Shear Farce el
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4.10.3 Weak Beam Strong Column Measure

Only for Special Moment Frames (SMF) with seismic design category (SDC)
A to F, the code requires that the sum of column flexure strengths at a joint
should be more than the sum of beam flexure strengths (AISC SEISMIC 9.6).
The column flexure strength should reflect the presence of axial force present
in the column. The beam flexural strength should reflect potential increase in
capacity for strain hardening. To facilitate the review of the strong column
weak beam criterion, the program will report a beam-column plastic moment
capacity ratio for every joint in the structure.

For the major direction of any column (top end), the beam-to-column-strength
ratio is obtained as

i M, cosé,
R n=1

= AISC SEISMIC 9.6
" O M__t+M., ( )
peax pebx

For the minor direction of any column, the beam-to-column-strength ratio is

obtained as
7y
D) M;, sinb,
i = = (AISC SEISMIC 9.6)
M, +M,,
where,
R, = Plastic moment capacity ratios, in the major directions of the
column
R.. = Plastic moment capacity ratios, in the minor directions of the
column
M, =Plastic moment capacity of n-th beam connecting to column
0, = Angle between the n-th beam and the column major direc-
tion
M;m , = Major and minor plastic moment capacities, reduced for axial
force effects, of column above story level
M;Chx, , = Major and minor plastic moment capacities, reduced for axial
force effects, of column below story level
n, = Number of beams connecting to the column

The plastic moment capacities of the columns are reduced for axial force ef-
fects and are taken as

uc

pc c| Ty

M =7 (F —

] (LRFD) (AISC SEISMIC 9.6)

8
The plastic moment capacities of the beams are amplified for potential increase
in capacity for strain hardening as

M, =11R F,Z,f, (LFRD) (AISC SEISMIC 9.6)
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[Jisr.ulr:u,r Design Results I

(%} Design Output

P-M Colors/Beam Shear Force

b Design Input

IDK

iP-M Colors/Beam Shear Force

P-t Ratio Colors/nio Yalues
Caont. Plate Area/Doubler Plate Thick,
Bearn/Colurmn Capacity R atiog

P-b Colors/Brace Awial Force
Identify P-k Failure

|dentify Shear Failure

Identify All Failures
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= For OCBF or OCBF]I, the bracing connection force is taken as the minimum
of the two values (AISC SEISMIC F1.6a):

(a) The expected yield strength in tension of the bracing member, deter-
mined as R F, A (LFRD)or R F A, /1.5 (ASD), as appropnate (AISC
SEISMIC F3.6b(a)).

(b) The maximum load effect of the amplified seismic load combination
(AISC SEISMIC F3.6b(b)(i)).
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teel Stress Check Information [AISC 360
Story STORT1 Analysis Section PG2
Beam [ Dresign Section PG2
COMED STATION f---=-=--] MOMENT INTERACTION CHECK-------- /£ -MAT-3HR---NIN-SHR-/
i Loc RATIO = A¥L + B-MAT + EB-MIN RATIO RATIO
COMBEGS L.1625 0.151(C) = 0.000 + 0.151 + 0.000 0.zoz 0.000 ;I
COMBEGS L.6313 0.247(C) = 0.000 + 0.247 + 0.000 0.169 0.000
COMEGS Z.1000 0.325(C) = 0.000 + 0.325 + 0.000 0.135 0.000
COMB&S Z.1000 0.325(C) = 0.000 + 0.325 + 0.000 0.130 0.000
COMB&S Z.5614 0.375(C) 0.000 + 0.375 + 0.000 0.066 0.000
COMBEGS 3.0z27 0.382(C) 0.000 + 0.392 + 0.000 4.9E-04 0.000 —l
COMEGS 3. 4841 0.375(C) = 0.000 + 0,373 + 0.000 0.0685 0.000
COMEGS 3.9455 0.325(C) = 0.000 + 0.325 + 0.000 0.132 0.000
COMB&S 4. 4065 0.z241(C) = 0.000 + 0.241 + 0.000 0.1%9 0.000
COMEGS 4.8682 0.123(C) = 0.000 + 0.123 + 0.000 0.2687 0.000
COMBEGS 5.3295 0.030(C) 0.000 + 0.030 + 0.000 0.335 0.000
COMEGS 5.7908 0.z17(C) = 0.000 + 0.217 + 0.000 0.408 0.000
COMEGS 6.2523 0.441(C) = 0.000 + 0,441 + 0.000 0.475 0.000
COMB&S 6. 7136 0.699(C) = 0.000 + 0.699 + 0.000 0.545 0.000 _I
@ Strength
€ Deflection oK Cancel
ETABS 2013 Steel Frame Design
AISC 360-10 Steel Check {Strengt Y)
Element Details Stress Check forces and Moments
Level Element Location (mm) Combo Element Type Section Classification Location (mm) P.(tonf) M. {tonf-m) M . (tonf-m) Ve (tonf) Vg(tonf) T, (tonf-m)
STORY1 B88 775 COMB68  Intermediate Moment Frame PG2 Seismic 775 c -23.1855 o 158265 0 -0.0006
LLRF and Demand/Capacity Ratio Axial Force & Biaxial Moment Design Factors (H1.3a,H1-1b)
L(mm) LLRF Stress Ratio Limit LFactor K, K: B, B Cn
7400.0 0.884 1 Major Bending 0.938 1 1 1 1 1
Minor Bending 0.686 1 1 1 1 1
Analysis and Design Parameters
Parameters for Lateral Torsion Bucklin,
Provision  Analysis 2nd Order Reduction 9
LRFD  Direct Analysis General 2nd Order Tau-b Variable Lw K Co
0686 1 141
Stiffness Reduction Factors
Demand/Capacity (D/C) Ratio Eqn.(H1.3a,H1-1b)
aP. /Py aP./P. T EA factor El factor
[] [] 1 08 08 D/C Ratio = (PJ2P.) + (M3 /M c33) + (M2 M2 )
0994 = 0+0994+0
Seismic Parameters
—— " Axial Force and Capacities
Ignore se!f'“"; Ignore sP"f’,‘“l Plug Welded? SDC 1 Rho  Sp R 0, Cq - -
Code? EQ Load? P. Force (tonf) $P .. Capacity (tonf) &P . Capacity {tonf)
No No Yes D 1 1 0 5 3 5 ) 102.0598 16848
Design Code Parameters Moments and Capacities
@ (.1 [ .2 @ @y Dy @ M, Moment (tonf-m) $M , Capacity {tonf-m) @M , No L rgp (tonf-m)
09 0.9 09 0.75 0.9 1 1 Major Bending 23.1955 23328 23328
. . Minor Bending 0 65383
Section Properties
A(mm?) J (mmY) ln(mm’)  ln(mmY)  Asmm?d)  Ag(mm?) Shear Design
7800 472680 162450000 20005400 6000 1980 V., Force (tonf) ¢V , Capacity (tonf)
Major Shear 15.8265 256608
Design Properties Minor Shear [} 7776
o
Sxu(mm®) Se(mm’) Zx{mm’) Zp{mm’) rs{mm)  rp(mm) C.(mm°) End Reaction Major Shear Forces
884545.5 200054 1080000 302700 1443 50.6 4.961E+11
Left End Reaction (tonf) Load Combo Right End Reaction (tonf) Load Combo
Material Properties 12,6079 DSTLS74 15.6265 DSTLS74
E (kgffmm?)  f, (kgffmm?) Ry a
20380 24 11 NA
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