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8.5 — Modulus of elasticity
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permitted to be taken as w,'-%0.043,/f (in MPa) for
values of w, between 1440 and 2560 kg/m3. For
normalweight concrete, E, shall be permitted to be
taken as 4700, /f; .
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[ Material Name and Type Shear Moduls, G 1086357 MPa
b4 aterial Mame | C25
b aterial Type |Concreta, | zotropic _-_DESiQ” Property Data
< k Modify/Show Material Property Design@
r~ Design Properties for Concrete Materials e
Specified Concrete Compressive Strength, Fo 25 MPa [~ Advanced Matenal Property Data

I Lightweight Concrete Monlinear Material Data... | I aterial Damping Properties... I

Shear Strength Reduction Factar Tirne Dependent Properties... |
ak | Cancel
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JF Define Materials [x]
- Materials Click to

Add Mew Material
Add Copu of Material,
Modify/Show Material.

Delate Material

0K
Cancel

5240
l_| C25
-

>

-

2 Material Property Design Data [ x]
[~ Material Name and Type
Material Name Alll
Material Type Flebar, Uriaial
[~ Design Properties for Rebar Materials
Minimum ield Strength. Fy 400 WPa
Minimum T ensie Stiength, Fu 600 MPa
Expected Yield Stiength, Fye 500 MPa
Expected Tensie Stength, Fue 750 WPa

Cancel

o1 Material Property Data

[~ Genersl Data

Material Nams: ﬁ

Material Typs Rebar -
Unizsial

Modify/Show Notes...

Directional Symmetry Type
Material Display Color

Material Notes

[~ Material Weight and Mass
& Specify Weight Density € Specity Mass Density
“Weight per Unit Yolume [Fe.9729 KN/

7845.047 ke

Mass per Urit Yolume

[~ Mechanical Propery Data
Modulus of Elasticity. E 198847 58 MPa

Coefficient of Thermal Expansion, & 0.00007117 1/C

Design Property D.
Madiy/Show Material Praperty Design Data.

[~ Advanced Material Froperty Data

Norlinear Material Data | Material Damping Properties.._ |

Time Dependant Fropaities
i3 Cancel
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[w] Select
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] View
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[v| Design
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1y
o]
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“
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&
v
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- X .
Mods! | Display | Tables | Risports | Detailing |
B Model
roject
truchure Layout

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
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| —— 'rr Frame Prop
k i Model Exg E, Section Properties * ¥  Frame Sections...
Model I DiSDla-"'l 1 . _ i r— Filter Properties List = Click to:
-.S - Model 1Lt Spring Properties b &P Slab Sections... I _I
—] . ey Type el hd Impart Mew Properties...
.\ Project Diaphragms... &= Deck Sections
tructure L 5 Filter I Clear I Add Mew Property. |
1 Properties ~ D Wall Sections...
Y tractural ( 4 Pier Labels... i £idd Copy of Property... |
- : - & [~ Properties
[Z] Groups  |[3 Spandrel Labels... \% Reinforcing Bar Sizes... . Dd e l Madity/Shaw Fropetty..
= ind This Property
=] E . .
i:h Group Definitions. .. K Link/Support Froperties... |4-CompBm
| lamed Plo . "
Pal] EE Section Cuts._. _Jl Frame Nonlinear Hinge... B = Delete Proper
— | . oy A GravCol Delete Multiple Properties
D *_'f, Functions y | iz} Panel Zone... #-LatBm |
A-LatCol
™ ./~ Generalized Displacements... Cancim
— i ConcCal Convert to SO Section
[} 2 HE4S0A,
: » Hass sowrce. HE450E Copy to 5D Section
- . HE45OM
P& P-Dela Options... HESE0A,
=1 HESS0B
L M  Modal Cases... HEEODA Export ta XML File...
B o HEEOOE |
we Load Pattemns. HEGOOM
— HEBS0A
'\,\ EEEJ Shell Uniform Load Sets... HEES0E
— HEB50M 0K | Cancel
— 100 | 5ad Cases. HETODA
13 HETOOB LI
St"  Load Combinations...

ﬁ Auto Construction Sequence Case__.

Performance Checks...

.’F Delete Multiple Frame Section Properties ﬂ

r— Apply Filter to List of Frame Sections

Tope [a -1

Fiter |

[~ List of Frame Sections that Can Be Deleted

Select Sections to Delete

‘ Delete Selected Frame Sections ’
e,

0K Cancel

o bl 2 308 5 5 (So IS T e (3Y 8 ole ojl 53 oled L 1 35 L e pblis el (56 Sty blie oo 1 ey
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2303 3,13 Buro ksl Jsi- 51 Import New Properties... 5 b 51015 1, b IPE 55 o 5 Property...

~ Filter Properties List - Click to [~ Shape Type

Tupe Kl A Import New Properties... q Saction Shape
—
Filker Clear Add New Property...
E— —=>

[~ Frequently Used Shape Types
Add Copy of Property.. |
~ Propsftiss

Modify/Show Prapert,
S __ Mosiy/Show Popaty.._ |

[HE4504, O '
Delete Praperty

Diclete Muliple Propertes. . —

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

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

ame Property Shape Type [ x]

Concrete Steel

Ok Cancel
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r~ General Data

Section Shape

Property Name IF‘G1

Mateiial [s240 =]

Display Color _ Change... |

Motes Modify/S how Notes |
Shape

|Steel 17tide Flangz

&

= Section Property Source

Sourcer User Defined

[~ Section Dimensions
Total Depth

Top Flange Width
Top Flange Thickness
Wb Thickness
Bottom Flange Width

Fillzt F adius

Bottom Flange Thickness

| Shaow Section Properties.

= Property Modifiers

Modify/Show Modifiers..

Currently Default

Cancel

AR

~ Property Mame

Section Name: [P&1

Base Material | 5240
~ Properties
ltem | Value
78

452, cm2 201
453, cm2 536
133, cmd 16245
122, cmd 2000.5
533Pos, cm3 9845
S533Meq. cm3 9845
522Pas, em3 2001
S22Meg. cm3 2001
R33. mm 1443
R22, mm 0.6
233, cm3 1080
Z22, o3 027
J, eméd 473
Cw, cmG 496125
CG Offset 3 Dir, mm ]

CG Offget 2 Dir, mm 0
PNA Offset 3 Dir, mm 0
PHA Offset 2 Dir, mm ]
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Cancel |
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Frame Property Shape Type

r~ Shape Tupe

Section Shape ISteel Ifitide Flange

” Steel Channel
Frequently Used Shape Types Steel Tee

Concrete Steel Angle
Steel Double Angle @
Steel Double Channel

Steel Tube
Steel Fipa
Fillad Steel Tube

Filled Steel Fipe
BU | Cover Plate —
Joist Section

Steel Flate

Steel Rod

Conerete Rectangular

Concrate Circle

Conerete Encasement Rectangle
Concrete Encasement Circle %\
- Frecast |

Fection Designer Nonprismatie: auta Selet List General Conerate Tes
Conerete L
Conerete Cross

Conerete Box
Conerete Pipe

O

Special

ok Cold Formed ©
Cold Formed
l l Cold Formed Hat
1 Buckling Restrained Brace
General
Monprismatic hd
'rr Frame Section Property Data
[~ General Data
Property Mame |2L120 2
Material [5240 =] ... |
Digplay Calar Change.. |
Motes W odify/Show Matez... |
r~ Shape
Section Shape Steal Double Angla LI
r Section Property Saurce
Source: User Defined
r— Praperty Modifiers
[~ Section Dimersions
Tatal Depth = b odify/Show Modifiers... |
otal D m
P Cuirently Default
Width of a Single Angle 120 mm _
 Miror ———————————————————
Horizontal Leg Thickness |12 mm I Mior Ahout Local SAsis
Wertical Leg Thickness |12 mm
Back to Back Digtance |1D rarm
Fillet F adius ID mm
0K |
Show Section Properties | Cancel |
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S

Il Frame Section Property Data

General Data

Propeity Mame [Eocrc I
Material [0 . 2
Display Color | | Change. 4

Hotes Mordfy/Shom otes

Shape

Section Shape: Steel Tube -

Sestion Propetty Source

Source: User Defined

[~ Property Madifers

~ Section Dimensions
todify/S how bodifiers.

Tatal Depth 340
atal Dept o Currently Default
Total Width 340 mrm

Flange Thickness o wm
web Thickness o wm
Corner Radius ] mm

oK
Show Section Froperties. | Cancel
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Max (c1, c2)

o 25 O LA Ssb

450 mm

150mm >s, = 100+( _ ’) > 100 mm
Ci/4 8 x b ofhe (0 ySrys ya8
elot | o5 b
* 6, * 1 0.5x Min(C1, €2)
So 300 mm
16 x (o 3 Koo o2 g5 5
6dp 48X <5 b
539 Yrigin § 0.
150 mm Min (C1, C2)
300 mm

Section 11.4.5 (d/2, d/4)

al

@

C2

Lo

Consecutive crossties shall have

90 degree hooks on opposite sides
— of column
, Extension
X
h, = max {x;}

X;
X ] X ] X |
—t

c1
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= Filter Properties List ~ Click to
Type A1 | Import Mew Properties. N —Shape Type
—
Filter Clar Add New Property. E_‘> Section Shape Steel MWide Flange |

| Add Copy of Prapeity |
 Fropetties

— Frequently Used Shape Types
Modify/Shaw Froperty...
Find This Property

Concrete Steel
Delete Froperty
Delete Multiple Properties...

Conwert to 501 Section E i
Special
Copy to 5D Section .

HET00A

Steel Composite
7
:

Expont ta XML File.

JE Frame Section Property Reinforcement Data Jf Frame Section Property Data
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Frame Property Shape Type
[~ Fiter Propertis Lis ~ Click 1o e
Type Al hd Import New Properties.. » [~ Shape Type
—
Filter Clar Add New Property. - E_‘> Section Shape Steel [Mide Flange

Add Copy o Propery.. |
[ Propeties - Frequently Used Shape Types

Modify/Show Property
Find This Property Concrete Steel
[HEZODA
wezoos | Delete Prapery O D
Delete Multiple Properties...
Convert to 5D Section i .
Special Steel Composite
Copy to 5D Section
Export to XML File...

<
Section Designer. Monprismatie Huto Sefect List Geeral

QK. Cancel 0K

O

#% Frame Section Property Data x|

General Data

Property Name 4050

ﬂ et 7. 2
Display Color o Change..
DesignType | Fiebar Material "
otes Modliy/Show ot
" P-M2M3 Design [Calurn) = DS

1)

Longitudingl Bars A1

143 Design Only [Baam)] Confinement Bars (Ties] Al bl || e Shape

o Wy Section Shape Conerete Rectangular a
Cover to Longitudinal Rebar Group Centioid Fieinforcement Area Ovenwrites for Ductile Beams

Top Bars 2] mm Top Bars at 1-End o et Section Property Source
Bottom Bars 50 mm Top Bars at J End o cnf Source: User Defined
Bottom Bars at 1-End 0 conf — Property Madifiers —————————
[ Section Dimensions
Battorn Bars at J-End o o Hodity/Show Modifiers...
Depth 600 mm

Currently Defaul
oK Cancel T

Width 4001 Ll
Reinforcegen)

Shaw Section Prapertiss: Cancel

Y



www.hoseinzadeh.net \Ya¥/f

R Sl opld Hgw adade Y-

3 Fiame Property Shape Type

 Ghape Type
Section Shape Concrete Rectangular ha
 Frequently Lsed Shape Typas
Concrete Steel
Special Steel Composite
< I
Sketion Designer anprismatin uta Selest List General

I e

orcement D ata

#4 Frame Section Property R

J§ Frame Secti

r~Design Type —————— |~ Rebar Mateial

 General Data @& P-M2-M3 Design (Calumn) Longitudinal Bars Al | ..
P (! 50
1opely fame © M3 Design Doy (Beam) Confinement Bars (Ties) [ =i
Material 25 hal
Display Color [ Change.. - Fisinforcement Configuration - Confinement Bars Check Design ————————————————
e o @

Motes Modify/Show Notes.. Rectangular Ties Reinforcement to be Checked

@& Circular @ Spials © Reinforcement to be Designed

r~ Shape
[~ Longitudinal Bars

Section Shape Concrate Circle ha
Clear Cover for Confinement Bars 40 mm
Number of Longitudinal Bars 20

r~ Section Property Source
Source: User Defined Longitudinl Bar Size and Area 28 ;I ||E 2 =3

[~ Property hodifiers

~ Section Dimension;
tdodify/S how hodifiers.

Diamet 500
lameter mm Currently Default

Reinforcement

Modif/Show Rebar...

> r~ Conlinement Bars
Confinement Bar Size and Arsa |1D LI IID g =13
Langitudinal Spacing of Confinement Bars [Along 1-Axis] 75 mm

Show Section Properties. Cancel

oK Cancel
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71 Frame Property Shape Type

[~ Shape Typs

Section Shape Steel IWide Flange hd

[~ Frequentl Used Shape Types

Concrete Steel

T T

Special Steel Composite

Seoton esgner | | Nonprsmat e
~ Propetty Nams
Section Name General
5240
[~ Properties
71 Frame Section Propesty Data [ x]
Item | Walue =
Geners! Data 0
Property Mame General 452 cm2 1250
A53, cm2 1250

Material 5240 hd | I

- 133, emd 125
Displap Color | | Change 122, et 12500
Notes Muodify/Show Motes. 123, cméd a

" 533Pos, cmd 12500
aps

533Meg, cm3 12500

Section Shaps General - e ; w0

o5, om!

- Section Property Source 522Neq, cm3 7500
’7 Source; User Defined ‘ R33, mm 144.3

R22, 86.6

[~ Propety Modfiers
Z33, em3 18750

 Section Dimensions
Modify/Shaw Madif
Depth Bl m by Shon rodters_| 222, em3 11250

Currently Defaulk
width 300 mm 1, emé 2617371
CG Dffset 3 Dit, mm
il

______--—" £6 Offset 2 Dit, mm

[t}
0
PN Offset 3 Dir. mm 1}
0
i}

PNA Offset 2 Dir, mm

Modity/Show Section Propetties. |

5C Difset 2 Dir, mm

e oK p—— - =l
Cancel

Ok Cancel

Yy



www.hoseinzadeh.net \Ya¥/f

Section designer ;5 & &dado —0-Y
:ﬁdoéu&»‘SD)‘(MLS‘o,:‘:lijL;L:la;mn)ub)‘ubMﬁwMJg&g@bux ;jiﬁé\j

M%\?w)j*ﬂ‘)}@j)‘ﬁ}d{ﬂJﬁ@abm‘wkﬁ")‘&jtsu)‘ﬁédﬁ&ﬁdﬂﬁ)bﬂjﬂ}%
Data [ x]

JF Section Designer Section Prop

Shape Type

[~ General Data

Property Mame [Feec

Base Material 3 ] ]
Display Color &l
Conarets Stesl Notes Modip/S how Notes

Section Shape General

Shape Type ‘

[~ Frequently Used Shape Types

&) O
€ Mo Check/Design O General Steel Section
' Conerete Column © Composite Colurn
Special Steel Composite [~ Concrete Column CheckiDesign

& Reinforcement to be Checked

€ Reinforcement to be Designed

o
Section Designer Nomprizmatic Ao Seteat List General D section

S Section Designer.. 2 I
o secgfPeris ESS—

Properties | Set Modifiers |

Section Designer Con | e |
File Edit Wew Draw Select Display
o
a0 FleeeaqlBadr t
JI Section Object Data - Rectangle E B3| il /¥ Section Object Data - Rectangle E x|
~Propeities  Propeties
B Name Al Width [mm) £00 -
Shaps Name Rectangle! 5 Rebar
Blj DrawRectange Shape Tupe Rectangle Fieinforcing Yes
@) Drawdide E General B Rebar Data 16 bars
Coler B DimGray Material Alll
L7 Drawpelygon Material 25 Tie Bar 12
E Location Comer Bar 1 25
A P DrawTes % Center [mm] 0 Comer Bar 2 %
Bty ¥ Center [mm) 0 Comer Bar 3 E
[P orawtshope Fiotation [deg) [ Comer Bar 4 »
Draw Box E Geometry 325 bars
Height {mm] 500 Bar Size 25
Draw Pipe Width [rm] 600 BarLayoutTyps BarSpacing
b oraweross El Rebar Max Bar Spacing [mm) 150
Reinforcing Yes Kumber of Bars 3
— El Rebar Data 16 bars — Actul Bar Spacing I 117.8
b I Material Al Clear Caver ta Tie fram 40
Bl Draw Flanged Wal | Tie Bar 12 Edge Bar 2 325 bars
- [ Comer Bar 1 » Edge Bar 3 325 bars
X Draw Curved Wal | Comer Bar 2 25 Edge Bar 4 325 bars |
— | Corner Bar 3 * -
renrede ! Shape Name Edge Bar 1
e 7 DrawPie - - The shape name. Edge bar 1 size and spacing data
eft chni of abject s at click location.
ok | Cewd |
Ok Cancel oK. Cancel

File  Edit View Draw  Select  Display

ol
KA TOLRXER Al T8 (B oo noniercng S x
R |
'EE I - Fropettias
- | B Location B
L~ [ Clear Cover ta Tie (mm) 40
8- |  Rebar
I & EEEE N
\ . i I_’le}:;al\Slze : %5
I Diameter [mm] &5
£ | Hrea o) 43
| b ax Bar Spacing (mm) 150
allh | Mumber of Bars 3
| Spacing (rm) 1178 =
Psh |
b | : -
cr |
|
[] i
A |
N
> I | oply 0 Al Edges
e |
DK Cancel
ug } [Icen B e
|
| I
i |

Left click once to draw Rectangle. Center of object is at chck location I I Y
Cancel %
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Section Designer

File:

Edit

View Draw  Select  Display ;.__

AP AL-NORCRERSK )

—Base Material

C25

— Orientation of 2-4xis for these Properties

¢ Default € Principal &xis ~ © User

Angle from - to 2-Axis 90 deg

— Properties

i E Center of Gravity

| g [mm) 0

| ‘g [mm| 0

| O Analysis Properti

[

| 557 (o] 3000

Y 53 (o] 3000
122 [em] 1080000
123 [enf] [
133 [zrr) 1080000
J (o) 1825874 6

E Design Properties

R22 [mm] 1732
F33 [mm] 1732
522 Negative [cr] 36000
522 Pasitive [on) 36000
533 Negative [cnF] 36000
533 Pasitive [on) 36000
222 (o] 54000

| Z33 (o] 54000

| E Principal Axes

| | M ajor (] 1080000

| | Miror (] 1080000

| Frincipal &xes Angle (deg) | 45

| 2 Other

! PH&, Dffset 2 (mm) 0
PHA Offset 3 [rarm) 0

Left click ance ta draw Rectangle. Center of abject is at click location. Arca (on?)
The cioss-sectional area.

Y#

\YAF/F



www.hoseinzadeh.net

Section Designer.

\YAF/F

b
%n&%i&%%&%é&%

S R
= mn a A B
e

I¥' Interaction Surface {(ACI 318-11})

59263461

0
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e alaio -

.:;»L&:‘alwd\jla\}:daudr«ﬁakj@ﬁi:ndajﬁlﬂ_;lp}:mqjﬁﬁ

Steel Double Channel hd

Section Shape

"Shane Type

1~ Frequently Used Shape Types

Concrete Steel

1

Cjevir) L

Special Steel Compasite

o Select List General

Wanprismatic

Section Designar

« | =1

J Frame Section Property Data

~ Genersl Data
Prapety Name PG3
Display Color N e 2

Motes todifp/Show Notes. 3

L.

Shape
’7 Section Shape

Manprismatic ~

[¥ Show Cunent Seament Dnly

~ Nonprismatic Section Segments

KB
=

L,

Show | Elevation (12 fves] ¥ Show Aligned at This Cardinal Point |10 (Centraid) hd
Start Section End Section Length Type | Length,m | E133Variation | EI22Variation

Propaortional | .5 Parabolic Linear

Proportional ) Paraholic Linear

Copy Curtent Aow and Paste Append |

[

0K Cancel

?V‘S oslizwl Linear L 3 Cubic L s Parabolic ;I g3l 4> 55

Auto Selection alado —Y-Y

glaie Sl eslinl sl & 0 gt b 5 iy Sl gt 3500 iz 05 Sl 51 phaite 65 015 (oo ¢ pblin Gl 03905 JulST 5 wblin a5 51 ey
2 (b me pblie 5l S o o S ST o] a5 (i 5 dlaie I b ST plasl ales 55 ge 03l STl 51 alaie Sl ole

3§ Frame Property Shape Type

Concrete Rectangular -

Section Shape

’—Shape Type

[~ Frequently Used Shape Types

Concrete Steel
Special Steel Composite
Section Desigher Honprismatiz Ganeral

o | (e

YA

3 Frame Section Property Data [ x]

Generdl Data
Praperty Mame
Auto Select Design Type

Notes

o BEAM
Steel -
Modify/Show Nates.

Shape
’7 Section Shape

a0 Select - ‘

Section Property Source
’7 Source: User Defined

[~ Choose Sections in Auto Select List

Available Sections

Auto Select List

<< Remave
Show

Import More.

Statting Section
’7 Starting Section in Auto Select List

Median Section by Area todify.

oK Canecel
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SRS Jgua ablic -A-Y

::;import,:jc;)}.p@Q\}S6«bJﬂ:&!J)v\?dA&eﬁ:}u@b}UguG&gcLAIPEClgLB.o

.rr Frame Section Property Import Data E

r— Filter Properties List
Type [ =]
Filter Clear |

 Click tg

Impart New Properties.

Add New Property... |

Add Copy of Property... |

r Properties
Modify/Show Froperty...
Find Thizs Froperty
|&-Beam
BA0XB0
BOX30:2 Delete Multiple Properties...
CE0
can
ceon
Fecl Correert to 5D Section
general
IPE180 Copy to S0 Section
IPE200
IPE220
IPE240
|PE270 Export to sl File...
PG1
PG2
0K Cancel

Y4

— Property File

MName of XML Property File _ x| ..

Path of %ML Property File ‘ C:\Pragram Files\Computers and Stuct.

Description kem ‘EUFED

- Material

Default Material for Section I 5240

)

r— Filter

Section Shape Type |S[ee\ |fide Flange ;I

Filter text |

 Select Section Properties To Impart

IPET20 d

IFE140

IPET40R

IPE160

IPE160R

IPE180

IPE1800

IPE180R

IPE200

IPE 2000

IPE 200R

IPEZ20 [
IPE 2200

IPE220R

IPE240

|PE 2400 ~1
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g el S plas SD 5 od (s flie Dlabie a5 555 (o o5 section designer 5> aaie b ol )
bt e |y plae Dlsiti g by o sl by SD lits ETABS2015.0.0 5 STABS2013 o slgtal 1555 @
250 mNeol (Sn Slei5)s 53 255 (o Al 4SS S

File  Edit  “iew Draw  Select  Display

&/ aeaaaW Ier

7]
k Base Material
Y [sTEEL
T. T :
i 7| & Drawl Section N Orientation of 2-4xis for these Properties
e 1 E Draw Channel ®) Default () Principal Awis () User
\ 1 T Draw Tee Angle from - to 246z '807 deg
s -
'l_ Il Draw Angle Properties
allh B Drau Tube 4 Center of Gravity
Iy ) g [mm) 1]
PS5 O Drawr Pipe e [mm] 0
clrh 4 Analysis Properties
—e—  Drauv Plate = Area [ E024.1
L3 Drawan £52 () 18115
a B53 [mne] 4073.4
et o Drawfod 122 [ror] 98009331
4 123 [ il
™ T;’ Drawv Defined Section 4 133 frort) 316804068
_+‘ — J (i) 11076883
- - 4 Design Properties
o{ Draw Defined Section Fi22 () 403
R332 [rm] 727
S22 Megative [mn) 1159509
522 Pagitive [mne) 119509
533 Megative [mn) 3542267
533 Positive [mne) 3B4226.7
222 [mn?) 2180265
Left click once ta draw [Section. Center of object iz at click location. 233 (] 4181209
4 Principal Axes
| b ajor () 218804068
| tinar () 8009331
Principal Axes Angle (deg] 0
4 Other
PrA Offeat 2 [mm) 1]
Fa Offzet 3 (mm) 1]
Area [mm?]
The cross-sectional area.
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Wl Kos pbl (o5 5 5 e 3 Buro.xml b6 5155 3505 penl bledl doder 0> G5 phis 4 by e Slasie 4L J -

File | Home

Share W e

© -

Mame

Date modified

b This PC » Local Disk (C) » Program Files » Cormputers and Structures » ETABS 2013 » Property Libraries

Materials Edit Ider

A5 xr File 1,139KB
— Editwith Microsoft Office SharePoint Designer

AISCTM.. File 1,241 KB
oy Open
| Arcelorhi . File 9 KB
| Arcelorhi Opentiith ile S0KB
] Arcelorhi @ Scan with ESET MOD32 Antivirus File 173 KB
| Arcelorhi Advanced options * File 97 KB
| &rcelorbdi Open with v File 26 KB
| &rcelorbdi g Add to archive.., File 14 KB
| &rcelorbdi E £dd to "Euro.rar” File 0 KB
| &rcelorbdi E Compress and email... File KB
El ArcelorMi E Compress to "Euro.rar” and email file 130 K8
| &rcelorbdi o ile 151 KB

3

| Australia- end to ile A6 KB
| BREStarSe| Cut File 30KB
| BSShapes 485 KB
| Chineset} Create shortcut ile 1.06KB
L CISCRaml @) Delete ile 1,606 KB
G0t @) Renarne ile 1,588 KB

C3lExtend X ile 67 KB

Properties

| Indiznzml

| Slaistsxml

ol L Ll s 1, Section Designer ;s old (o 5 da.u Sladin o

11272012 217 PM XML File
11/872012 .57 P XML File

Edit
Edit with Microsoft Office SharePaint Designer

Open

Scan with ESET NOD32 Antivirus

®

194 KB
1,070 KB

How do you want to open this file?

E Use this app for all xml files

>

S slew | User.xml

R T T RC VR PRSI A R,

s les 549 (User.xmal )

<BLLNEG=302Uf . 0=/ SLUNEG>
<R33=47.30866</ P33
<R22»28.20114</R22>

</ STEEL_ANGLE>

<LABEL>2IPE160+PL10+</LABEL>
<EDI_STD>2IPE160+PL10+</EDI_STD>
<DESIGHATION>B</DESLSHATION

<HT>180</HT>
Advanced options 4 <B>160</EB>
=y
Hame Share Qpenwith » H A <TF=1+</TF>
; <Pl T
© v [0 « Local § 2:: E: EIZZI:; Microsoft Office SharePoint Designer ;f632i?v;</A>
Hame E Cornpress and email.. <I33=31880406.8</I33>
S e B Compress to "Userrar* and email Microsoft Office Word <233>643000</ 233>
| BSShapes2006.aml ! B E3F4070. 4=/ A85
ot - Send to ' <I22>0800933. 1</I22>
] CISCOxm Cut — <ZZ27393200</222>
] cisct0uml Copy | - WordPad <a3Zx1B11. 5</a02x
|| CSIExtendedSectionPrape; Create shortcut <T=11076889</ T>
1 Eurgaml 8 Delete ML Editor <§33P08-354226. 7</933008>
] indlan.sml % Rename «<333INEG=354226. 75/ 533NEG>
| Slsistsarml <322 POS-119500</ 322P0&>
Propertics <3ZZNEG>119500</ 322 NEG>
24items | 1item selected Z.66ME | “RII=T2.T</RI3>

<RZZ>40.3</RZZ>

3 <TF>(<B> « <HT> L;La):.«\)\iwl.wlﬁb@j:ﬂﬂl.@b&a:ﬁ;«\ﬂA)ydajﬁgﬂslﬁwflfcbjﬁjld}ﬁjs
M\J&.&A&ﬂm Sladin auloa 53 9 Lsh o oolinul j.sj:..s JAS 6l s b syl ol (gl ol 5505 palae .MJ&(\Q&‘<TW>

.3 4 < oalawl ol {)U‘ﬁéuﬁjl e 9 C-lus
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ol Sl 5L ETABS 55 import Cwd 31 oslizul b 1y el (o ja5 clu.a User.xml |l s S save C)’u\)‘l o ¥

S 59p0ls” s 43 g2 y0 OIS 9 (S 59w Y @bolio — ¥

40

(-60 @40cm c/c
5101510)5(10 1=0.06
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T 000000000 T
./ ./ = N/ A
P -550x220x6 CAST. IPE-200 R—-550x220x6

IPE-200(CAST.) e\
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ST ETABS 2013 -1
File Edit VYiew | Define | Draw Select Assign Anpalyze Displap Design Detailing Options Help

D‘,mj|,)|[£ Material Properties... 4 Pl elg D|6‘d| |gz@’|9'|n Vﬂw|h| i l:‘

T Iﬁ, J‘_:,r. l' '}% ‘ i Erame Sections... ﬁ|gb|&% E i (2 "“‘\‘L“* K\E

|. Model Exp 1t} Spring Properties * |2 Slab Sections...

Diaphragms...

y=h
2

Project Wall Sections... 'I'i' Deck Properties

\ Stucture L L Pier Labels. . i
F\—'! Eropeltlels[ 03 Spandrel Labels... ‘\% Beinforcing Bar Sizes... — Deck Frapety Click to
— tractural -
r=1 G . .
I L. EroLéDS Group Definitions. .. K\%\ Link/Support Properties... ' #dd Mew Property... »
oads
= .
:E:ljl Hamed Ou a:a Section Cuts.... -;FL Frame Nonlinear Hinge. .. Add Copy of Property... |
) - Mamed Pld i
Pa ”fx Functions y |Ie!  Panel Zone... Modify/Show Property... |
D ./'T G lized Displ Delete Property |

Mass Source__.
Ok, |

P-Delta Options...

Modal Cases... Cancel |

Load Patterns...

[

B

HIEN

Shell Uniform Load Sels._.

na
mo

Load C
oad Lases. 'ri' Deck Property Data |

Load Combinations...

o
he
=

~ General Data

Auto Construction Sequence Case__.
Froperty Mame ITuche
Performance Checks. . Type Filed e

bl

Slab Material C25 hd |
Deck taterial |S24D 'l Filled Deck

Madeling Type Im
Modifiers [Currently Default] todifeShow. .. |
Display Color - Change... |
Property Mates Maditp/Show... |

r~ Property Data
Slab Depth, to ISD— mrn
Rib Depth, hr 250 mm
Rib ‘Width Top, wrt 100 mm
Rib Width Battam, wib 100 mm
Rib Spacing, sr 500 mm

Deck Shear Thickness |1 mm
Deck Unit \weight ID kM dnd
Shear Stud Diameter |19 mm

Shear Stud Height, hs 150 mm

Shear Stud Tengile Strength, Fu IdDDD MPa

ak Cancel |

Yf
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T T

[~ General Data

Property Mame
Tupe

Slab Material
Deck Material
Modeling Type

Maodifiers [Currently Default)

(R
3240 > _I
Moadifu/Shaw...

Filled Deck

Deck Shear Thickness

Deck Unit Weight

Shear Stud Diameter

Shear Stud Height, hs

Shear Stud Tengile Strength, Fu

Display Color - Change.
Froperty Motes Modify/Show...
[~ Propery Data
Slab Depth, tc ITD— mm
Rib Depth, hr 250 mm
Rib Width Top, wit 100 mm
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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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Table 4-1, shall be permitted to be reduced in
accordance with the requirements of Sections 4.7.2
through 4.7.6.

4.7.2 Reduction in Uniform Live Loads

Subject to the limitations of Sections 4.7.3 through
4.7.6, members for which a value of KAy is 400 ft®
(37.16 m?) or more are permitted to be designed for a
reduced live load in accordance with the following
formula:

L=L, 0.25+L @.7-1)
VK Ay
In SI:
L=L,|025+ 4—57
V KLLAT
where

L = reduced design live load per ft* (m?) of area
supported by the member
L, = unreduced design live load per ft* (m?) of area
supported by the member (see Table 4-1)
K;; = live load element factor (see Table 4-2)
Ay = tributary area in ft* (m?)

L shall not be less than 0.50L, for members
supporting one floor and L shall not be less than
0.40L, for members supporting two or more
floors.

4.7.3 Heavy Live Loads
Live loads that exceed 100 1b/ft* (4.79 kN/m?) shall
not be reduced.

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

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.

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.
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9.2 — Required strength

9.2.1 — Required strength U shall be at least equal to
the effecis of factored loads in Eq. (9-1) through (9-7).
The effect of one or more loads not acting simultane-

&) WD+ Bl xS ously shall be investigated.
F) -AD+y,- (\/V:W)
V) ADWE U=14D (0-1)

A)
1)

YD+ aL+- (L b Sy T
VYDHvALAys(L, L S)+y,-T

U=12D+16L +05(L,or Sor R) (9-2)

U=1.2D+1.6{(L,or Sor R) + (1.0L or 0.5W) (9-3)

. s o U=12D+10W+1.0L+05(L or Sor 9-4

b 48,8 L s b d fnl el S 5 50 5 3 e A e

B 51 25 Wl Lo, o5 aloc )l 6l 1,0 5 F 2 la)l oS 5 0 Loy bogyyn s ol - U=12D+1.0E+1.0L + 025 (9-9)
OlFee ) ogee glaiz] Gl oo b LSS )l G slissin] 4wl &posle p Cyigaighs U=09D+1.0W (9-6)
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Figure I-10

External peak compasite pressure-gust coefficients, C,C,, for the desian of the structural components and cladding

of buildings with stepped roofs
Notes to Figure 1-10:

(1) The zone designations, pressure-gust coefficients and notes provided in Figure 19 apply on both the upper and lower levels of flat stepped
100fs, except that on the lower levels, positive pressure-gust coefficients equal to those in Figure 1-8 for walls apply for a distance, b,
where b is equal to 1.5h, but not greater than 30 m. For all walls in Figure I-10, zone designations and pressure coefficients provided for

walls in Figure 1-8 applyi«2il

{2) Nete {1} above applies only when the following conditions are met: by 2 0.3H, hy = 3 m, and W,, W, or W, is greater than 0.25% but not

greater than 0.75W
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The default value for rigid is zero. The maximum value of unity would indicate that
the end offsets are fully rigid. You must use engineering judgment to select the ap-
propriate value for this parameter. It will depend upon the geometry of the connec-
tion, and may be different for the different elements that frame into the connection.
Typically the value for rigid would not exceed about 0.5.
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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 f11 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 f22 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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12.8.7 P-Delta Effects S 5 Gl 4 Do ol 0 aS 558 dnlee Lo 09k Sl elal
P-delta effects on story shears and moments, the -

resulting member forces and moments, and the story )
drifts induced by these effects are not required to be 1.2DEAD+1.2SDEAD+Live+LPART+LRED+LREDO0.5+0.2SNOW

considered where the stability coefficient (0) as
determined by the following equation is equal to or
less than 0.10: oS 5wl
__PAL
V.h,Cy

(12.8-16)

where DEAD+SDEAD+Live+LPART+LRED+LREDO0.5+SNOW

P, = the total vertical design load at and above Level

x (kip or kN); where computing P,, no individual Wil = desl>en J-:G GOl el bl P-A ;I ny l,,;T 3 ..s; oslaial
load factor need exceed 1.0

A = the design story drift as defined in Section 12.8.6 A lad oslazal Cu b O sl SIP-A ST gl aS s s =5 ol b &y
occurring simultaneously with V, (in. or mm) _

I, = the importance factor determined in accordance Sl bl B b S 5 g3 (el ol LT (oIl el oS ol ol (ol adl

with Section 11.5.1
V., = the seismic shear force acting between Levels x

and x — 1 (kip or kN) oS oo slgin 1y Jsl oS 5 oy (CSl a5 4 4 5 U
h,, = the story height below Level x (in. or mm) r_{ «* "D e X RES
C, = the deflection amplification factor in Table

12.2-1
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21.3.3 — Shear strength

2133.1 — ¢V, of resisting earthquake
effect, E, shall not be less than the smaller of (a) and (b):

(a) The sum of the shear associated with development
of M, of the beam at each restrained end of the
clear span due to reverse curvature bending and the
shear calculated for factored gravity loads;

(b) The maximum shear obtained from design load
combinations that include E, with E assumed to be
twice that prescribed by the legally adopted general
building code for earthquake-resistant design.

21.3.32 — ¢V, of resisting earthquake
effect, E, shall not be less than the smaller of (a) and (b):

(a) The shear associated with development of nominal
moment strengths of the column at each restrained
end of the unsupported length due to reverse
curvature bending. Column flexural strength shall be

calculated for the factored axial force, consistent
with the direction of the lateral forces considered,
resulting in the highest flexural strength;

(b) The maximum shear obtained from design load

combinations that include E, with E increased by £2,,.

RS

Option 21.3.3.2(b) for columns is similar to that for beams
except it bases V, on load combinations including the earth-
quake effect, E, with E increased by the overstrength factor
£, rather than the factor 2.0. In ASCE 7-10,21'1 2, =30
for intermediate moment frames. The higher factor for
columns relative to beams is because of greater concerns
about shear failure in columns.
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21.4.2.2 — The flexural strengths of the columns
shall satisfy Eq. (21-1)
ZM, . >(1.2) TM,;, (21-1)
2M,,. = sum of nominal flexural sirengths of columns
framing into the joint, evaluated at the faces of the
joint. Column flexural strength shall be calculated for
the factored axial force, consistent with the direction of
the lateral forces considered, resulting in the lowest
flexural strength.

ZM,, = sum of nominal flexural sirengths of the
beams framing into the joint, evaluated at the faces of
the joint. In T-beam construction, where the slab is in
tension under moments at the face of the joint, slab
reinforcement within an effective slab width defined in

8.10 shall be assumed 1o confribute to M, if the slab
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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........... 1.7 [t A;
For joints confined on three faces or

on two opposite faces...........eoceeeeeceeeenenes 1.2 [r A;
FOr Others ... e e 1.0 fr; A;

A member that frames into a face is considered to pro-
vide confinement to 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 effeclive 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, effective 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 to column side.

[~

o
£ RG] ¥ =
Effective joint i) é "
area, A;
Effective &= K
e M ) N
Joint depth= A Joint width g :’ix ol o
in plane of
reinforcement 255 -
generating shear— 0T 2%
S
pr
@ fissandiipd  [Joint Shear Capacity Ratios -1
b 1 a
© Designlpt[Dssign Sections =] 0.p57 oi® o D452
Reinf 0000 . 0/597 0439 o 0.950
cinforcement A fex Note: Effective area of
generating shear— joint for forces in each
e __o /) direction of framing is to
Y (b — L be considered separately. ry Y |2 4,
Joint illustrated does not Ol S i Q-
meet conditions of b L X ®© y
chglgnls 21.52.3 andb 2
feant] .J.3.1 necessary to be
g’lfgecstl ogngatin considered confined
shear g g because the framing Q-;?
members do not cover at o - a
least 3/4 of each of the 215 NG
joints. gg
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b b 4o sk -1 $

0.066 - 0.077 0.047 -0.047
0.0 (.000 0.000
538)12-336-950 %0 10.25-5.07-9.94 5.98)
04 B-37.84761 - 7.19 047 - 0.08475 - 5,38 - 7,38 047 - 0.047
0.038-7.9 0.000 - 0.00
Doty b omats
JE gls 2|8
M~ o=|o M~ :
@ Design Dutput General Reinforcement Details g r"l" C? 8 8 ‘\II ‘I- 8 g 0? C? g.
2|55 g% Swig?
QO Design Input IDesign Sections E hl__ o |1 8 é —| - 8 hl__ o |- 8
ir’8  E1%8 37|28
| I | IEanceI Dda. ':_‘.Q Dlsz. g.o O.E 8‘:
™~ | — |~ M|~
0.067 - 0.091
(.000 0.000
5200 16.87 - 4.21 - 17.11 ao8)
047 - 0.047 6.16-9.02-6.15 047 - 0.047
0.020 - 7.94

I Display Design Results I

O Design Dutput | Longitudinal B einforcing EI
® Design Input Diesign Sections -
Degign Type

E Live Load Red Factors
Unbraced Length L-R atioz
Effective Length K-Factars —
Cm Factors
DMS Factors
D5 Factors
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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 62.5 625

Material Properties

E.(MPa) f.(MPa) | LtWtFactor (Unitless) f,(MPa) | f,.(MPa)

24820.63 2452 1 400 300
Design Code Parameters
(Y D crica L] CSpiral Dy Dy L] 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 0.25 2044 1.02
Bot (-2 Axis) 1991 1 541 0.27 2028 1.01

Flexural Design Moment, M ;

End- End- 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) 279.3394 300 62.51 1800 283.9046 2800
Combo COMB94 COMB94 COMB94

Shear Reinforcement for Major Shear, V»

End-l Middle End-J
Rebar A,ls Rebar A,/s Rebar A,/s
mm?/m mm?m mm?m
16791 154563 1679.1

Design Shear Force for Major Shear, V

End- End- Middle Middle End-J End-J
Design V, | Station Loc | Design V, | Station Loc | DesignV, | Station Loc
kN mm kN mm kN mm
273.2109 300 260.0719 1800 2732109 2800

DCON46 DCON46 DCON46

Torsion Reinforcement

Shear Longitudinal
Rebar A./s Rebar A,
mm?/m mm?

0 0

Design Torsion Force

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

COMB72 COMB72

YO
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Concrete Beam Design Information [ACI 318-11) [x]
Story STORYZ2 Section Mame BabS0
Beam B100
CoMED STATION TOP EOTTON SHEAR
i) Loc STEEL STEEL STEEL
COMBSS 2.3000 1128 434 1612.36
COMESS 2.8000 2044 626 1679.10
COMBEO 0.3000 ] 1974 1679.10
COMESO 0.8000 494 1161 1612.36
COMBEO 1.3000 494 536 1545.63
COMESO 1.8000 494 434 1545.63
COMBEO 2.3000 1128 434 1612.36
" N . COMESO 2.8000 2044 626 1679.10
Type of 31’dlnar{R isti Ihrllﬁemﬁ:gteisﬁ SM;:’eCIarI'tR s CoMBSL 0.3000 2110 645 1679.10
Check/ oment Resisiing oment Resising ment Resisting COMESL 0.8000 1165 508 1612.36
: Frames Frames Frames ) )
Design (Non-Seismic) (Seismic) (Seismic) COMBEL 1.3000 508 508 1545.63
Sel COMESL 1.8000 508 541 1545.63
Ny - COMBEL 2.3000 508 1187 1612.36
Beam Min. Moment Override Check COME6L 2.8000 0 2026 1579.10
No Requirement + 1 + 1
Muena 2 N Muend Muyena 2 ) Myend
- {M+ M,} ut sl {M+ M,} Overrites Summany Fles, Detals Shear Ervelope
> —max R > —max . ~e—
uspan p wuf g uspan 2 uwtuf o
M 2—max{Mu.Mu} Muspan Z—max{Mu 'Mu}
bl 4 max. 4 end

ETABS 2013 13.0.0

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

]

Beam Element Details (Flexural Details)

License #

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) | bi(mm) | ds(mm) | da(mm) | d(mm)
400 500 400 0 625 625
Material Properties
E.(MPa)  f.(MPa) | Lt.Wt Factor (Unitless) | f,(MPa) | f,(MPa)
2482063 2452 1 400 300
Design Code Parameters
(1 2% D crica D cspira Dyns Dy D vioint
09 0.65 07 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

\Y#
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21.12.3 — ¢V, of beams, columns, and two-way slabs
resisting earthquake effect, E, shall not be less than
the smaller of (a) and (b):

(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
shear calculated for factored gravity loads;

(b) The maximum shear obtained from design load
combinations that include E, with E assumed to be
twice that prescribed by the governing code for

erate seismic risk (see 21.12 i ;
( ) earthquake-resistant design.
Concrete Beam Design Information [ACI 318-11) [ x ]
Stary STORY2 Section Mame B4C50
Beam B100
COMED STATION TOP EOTTOM SHEAR
in Loc STEEL STEEL STEEL
COMESS 2.3000 1128 603 3256.51
COMESS Z.8000 2044 253 3323.E85
COMESD 0.3000 0 1974 3323.25
COMESD 0.8000 &a03 115l 3256.51
COMESD 1.3000 603 603 3189.77
COMESD 1.8000 &a03 &a03 3189.77
COMESD 2.3000 1128 603 3256.51
COMESD Z.8000 2044 253 3323.E85
COMES1 0.3000 2110 EET 3323.25
COMESL 0.8000 1165 &a03 3256.51
COMES1 1.3000 603 603 3189.77
COMESL 1.8000 &a03 &a03 3189.77
COMES1 2.3000 603 1187 3256.51
COMES] 2. 8000 0 2026 3323.25
0.3 3 5
 aa—
Owenarites | | Surmmary | I Flex. Details I '

'YV
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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 62.5 62.5

Material Properties

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

24820.63 2452 1 400 300
Design Code Parameters
(1% @ 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
- : *
@!}b kSl,g)le u;; oo o~ Design Forces /~~ With 2*E
Factored \ Factored | Factored | Factored [|Capacity|| Gravity
Ve \ Mo | ove  ome [ v, || ve |—al/2
kN kN-m kN kN-m kN kN
2474386 / -293.8666 | 475.554 | -579.4176 J|256.7872 ||-16.4237
Mpos+ Mooy 3265184+ 315.4495
: N— = = 256.7872
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, A,y A-st fye 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 V max Dv, DOV 1ax Als oV, oV, v,
MPa MPa MPa MPa MPa mm?/m kN kN kN
1.56 0.82 411 0.62 3.08 1679.1 1079243 | 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
o
$0.083, /1] —£B 14 —"—
r
P 0.33A,, /T
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11.6.1 — Threshold torsion

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

(a) For nonprestressed members:

A2
$0.083 [f] {p—":)

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 $0.083 A/K(A_cﬂ 1+ _foe

the values given in (a), (b), or (c), as applicable: Pc 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:

A $0.083 /f'(A—iE 1o—Nu
[ u +
$0.33, /f [p—:f) °\p, 0.33A,,/f;
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I [resign Sections
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Cancel

0.000 0.038 0.036 0.000  0.000 0.000 0.000 0.000 34.000
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g g8 g8 g8
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Stary STORY2 Section Name BamsD Story STORTZ Saction Name B4TED
Beam 100 Beam B100
COMED STATION TOP BOTTOM SHEAR COMEQ STATION TOP EOTTOKN SHEATR
o Loc STEEL STEEL STEEL hur} Loc STEEL STEEL STEEL
COMES3 Z.3000 1128 803 3286.51 COMESS Z.3000 1128 B0% 3256.51
COMBSS 2.8000 2044 95a 3323.25 COMESS 28000 2044 asa 332325
COMESO 0.3000 0 1874 3323.23 COMEGD 0.3000 0 1974 3323.25
COMBG0O 0.8000 603 1161 3256.51 COMEGD 0.8000 603 1161 3256.51
COMESO 1.3000 603 803 3189.77 COMEGD 1.3000 603 B0% 3189.77
COMES0O 1.8000 603 B03 3189.77 COMEGD 1.8000 603 B0% 3189.77
COMBSD 2.3000 1128 803 3286, 51 comBen 2.3000 1128 03 3286.51
COMBSD 2.8000 2044 95a 3323.25 comBen 2.8000 2044 ase 3323.25
COMBGL 0.3000 2110 986 3323.25 COMEGL 0.3000 2110 986 3323.25
COMBG1 0.8000 1165 603 3256.51 COMEGL 0.8000 1165 603 3256.51
COMESL 1.3000 603 803 3189.77 COMEGL 1.3000 603 603 3189.77
COMES1 1.5000 603 603 3185.77 COMBGL 1.4000 603 603 3189.77
COMBSL 2.3000 603 1187 3256. 51 CoMBsL 23000 603 1187 3256.51
COMEGL 2.5000 0 2026 3323.25 2.8000 0
COMB6Z 0 1
Ovenwites | [ Summay | [FewDetais ] [ Shear | Envelooe [) Ovewites | |
- - Torsion Capacity
/‘\ Design Torsion Force
Torsion/ Critical \ Conc.Area | Conc.Area | Conc.Area | Perimeter Perimeter
- \ - - - T P Pu
Design T, \ Station Loc | Design T, | Station Loc . ° @
kN-m cm? mm mm
kN-m mm kN-m mm 0168 10871 1800 14444
COMB72 / COMBT72 $0.083 /77

N
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TABS 2013 - con2013

File Edit View Define Draw Select Assign Analpze Display Design Detailing Options Help
CO¥H2aZlalr @Qeaaa W= | e REE -0 (10w maw s I-0-T-M-=-C-M-
E ¥ == D "‘!}% X K\”: o E|‘; View/Revise Preferences. ..

Model Explorer ﬁ‘ Plan View - STORY2 - Z = 6.1 [m) Longitudinal Reinforcing [ACI 318-11) ,-EE‘I View/Revise Dverwrites.

Model IDlsD\ayl Tables | Repors | Detaiing|

E" Select Design Groups. ..

EE"’ Select Design Combinations.

J1 Concrete Frame Design Overwrites for ACl 318-11

El Start Design/Check Shift+F&
[~ tem Descrigtion E‘) Interactive Design
ltem Value The design section for the selected d
frame ohjects. ¥when this overwrite T A q i
1 Current Design Section B0 h appl\ec:, arvy previous autn select E“ Display Design Info._. Ctil+Shift+F&
.t d to the 1 biect
2 |Framing Type Sway Intermediate Eere';gva:;‘g”e e i 8= E"lﬁ Change Design Section...
3 |Live Load Reduction Fact 0.76296 5
e Load Reducton actar Dﬁ) Reset Design Section to Last Analysis

4 |Unbraced Length Ratio [Major) 0.921486
5 | Unbraced Length Ratio [Minr) 0921436 ] ety Analysis vs Design Section...

DI Yerily All Members Passed...

I:S Reset All Overwrites. ..

E"' Delete Design Results. ..

=

Explanation of Color Coding for Values —

Blue: Al selected tems are program

determined
Black: Some selecled ftems are user
[~ Set Ta Default Values —] Reset To Previous Walugs —] defined
All tems Selected tems | A1l tems I Selected ftems | Red:  Value that has changed during
the current zeasion

OK | cancel

'l" ETABS 2013 - con2013

File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help
OV H2a|/lar aQe&Q (@i |2 §FSmED-0-/M Y imus|f1/8 I-0-T -@-=-C-M-
E ¥ = D \% K\\E K\\"z i= I:I"-' View/Revise Preferences. ..
N _ [FiModel Explorer | =X Plan View - STORY1 - i ign - Design Data [Sections. Stud. Camber] [AISC 360-05) View/Revise Overwrites.__ L

Model |Disp\ay| Tables | Reports | Detaiing |

Bt Model
Project C’ Select Design Combinations. ..

Structure Layout 'l;— Select Sections n

Select Design Groups...

Properties Start Design/Check Shift+F6
Structural Objects

Groups ' Select Interactive Design

Loads i i .
Mamed Output ltems Display Design Info__ Cul+Shift+F6
Mamed Flots

Change Design Section._.

Reset Design Section to Last Analysis

Cancel E‘O

E{l Yerify Analysis vs Design Section...

E!, VYerify All Members Passed. ..

ES Reset All Dverwrites. ..

2

Delete Design Hesults. ..

=]

'Y
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File Edit View Define Draw Select Assign Analyze
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.f-{ 3-D Yiew Longitudinal Reinforcing [ACI 318-11)
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01s Set Time Period Targets...

Digplay | Design | Detailing
Steel Frame Design
Concrete Frame Design
Composite Beam Design
Composite Column Design

Steel Joist Design

Shear Wall Design

Steel Connection Design

Help

Overwrite Frame Design Procedure...

Live Load Reduction Factors. ..

Set Lateral Displacement Targets._.
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View/Hevise Preferences...
View/Revise Overwrites. .

Lateral Bracing...

Select Design Groups. ..

Select Design Combinations__

Start Design/Check Shift+F5
Interactive Design

Display Design Info... Shift+Ctrl+F5
Make Auto Select Section Null_..

Change Design Section...

Reszet Design Seclion to Last Analysis

Yerify Analysis vg Design Section._.

VYerify All Members Passed...

Reset All Dverwrites. .

Delete Design Results__.

.r[ Steel Frame Design Preferences for AISC 360-10

r—tem Description

Item Walue
01 |Design Code AISC 36010
02 |Muli-Response Case Design Step-by-Step - All
03 | Framing Type SMF
04 | Seismic Design Categary )
05 |Importance Factor 1
06  |Design System Rho 1
07 |Design Systern Sds 05
08 |Design System B 8
09 | Design System Omegal 3

Y'Y

" =quent design is based on this
ed code.

The selected design code. :I

&
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of Steel Frame Design Preferences for AISC 360-10 [x]

Item W alue
01 | Design Code AISC 36010
02 | Multi-Fesponse Case Design Step-by-Step - All
03 | Framing Type IMF
04 | Seismic Design Category D
05 | Importance Factor 1
06 | Design System Rho 1
07 | Design Spstem Sds 0
08 | Design Spstem B 5
09 | Design System Omegal 3 =
10 | Design Spstem Cd 5
11 | Design Provision LRFD
12 | Analysis Method Direct Analpsiz
13 | Second Order Method General 2nd Order
14 | Stiffress Reduction Method Taurb Variable
15 | Add Mational load cases into seismic combos? Mo
16 | PhilBending) 09
17 | PhilCompression) 03
18 | PhilT ension-Yieldingl naq

rtem Description
Resistance factor. :I

=

r~Explanation of Color Coding for Walues —

Blue: Default “alue

Black: Mot a Default Valug

:Frame Type

S‘Gfms9Gﬁ>;¢)>}ul€am6,\pl{%¢§“n,‘u456:)}.;,;

St To Default Values Reset To Previous Values
Al ttems Selected ftems | Al ttems | Selected ftems | Red:  Value that has changed during
the current session
o8 | Cancel |
Item Walue
0 | Design Code AI5C 36010
02 | Muli-Response Caze Design Step-by-Step - Al
» 03 | Framing Type IMF j
04 | Seismic Design Category
IMF
05 | Importance Factor OMF
05 | Design System Rho SCBF
QCEF
07 | Degign System Sds QCEF|
NA | Nesinn Susten B EBF
b 04 | Seizmic Design Categony 8] v|
Fiy
B
C
E
F

\YY

:Seismic category
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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

B =005 (ASCE 12.43.1)
E, =02SyD (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 — 0.25,9DL H2%0; (ASCE 12.432)

(1.2 0.28,9DL +0,+ 1.0LL (ASCE 12.4.32)
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[~ Htem Descrigtion

Resistance factor,

=

Item Walue -
01 | Design Code AISC 26010
02 | Muli-Respanse Case Design Shepeby-Step - Al
03 | Framing Type IMF
04 | Seismic Design Category D
05 | Importance Factar 1
05 | Design System Rho 1
07 | Design System Sds i
08 | Design System R 5
09 | Design System Dmegall 3 e
10 | Design System Cd )
11 | Design Provision LRFD
12| Analvsis Methad Direct Analysis
13 |Second Drder Method General 2nd Order
14 |Stiffness Reduction Method Tau-hWariable
15 | Add Notional load cases into seismic combos? No
16 | PhilBending] 09
17 | PhilCompression] 03 Blue:
18 | PhilT ansianvisldinal na hd

Black:

et Ta Defautt Values
’7 altens | | selectedtems | ’7

Reset To Previous Values
aitems | | Selectedems | Red:

[~ Explanation of Color Coding for Yalues —

Detault YWalue
Mot a Default valueg

“alug that has changed during
the current session

K Cancel

Item Value =

01 | Design Code AISC 36010

02 |Mult-Response Case Design Step-by-Step - All

03 |Framing Type IMF

04 | Seismic Design Category o

05 |Importance Factor 1

0B | Design System Rho 1

07 | Design System Sds 05

08 | Design System R 8

03 | Design System Omegal 3

10 | Design System Cd 85

11 | Design Pravision LRFD

12 |Analysis Method Direct Analysis -
13 | Second Order Method
Etfective Length

14 | Stiffness Reduction Method Lirmited 15t Crder

15 | PhilBending] 09

16 | PhilCompression) 0.3

17 | PhilTension-Yielding] 09

12 | PhiTencianFrachyal 07e hd
~5et To Default Values Re=et To Previous Values

Al kems | ‘ Selected tems | | Al tems | | Selected ftems

tem Description

-

~Explanation of Color Coding for Values —

Blue: Default valus
Black: Mot a Defaul Value

Red: ‘“alue that has changed during
the current session
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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 clastic 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-
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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-9), 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 gwxi —Y—1-Y-1Y

Itemn Walue -
01 | Design Code AISC 36010
02 | Multi-Response Case Design Step-by-Step - &l
03 | Framing Type IMF
04 | Seismic Design Category u]
05 | Importance Factor 1
06 | Design System Rho 1
07 | Design System Sds 05
08 | Design System R 8
03 | Design System Omegal 3
10 | Design System Cd R
11 | Design Provision LRFD
12 | Analyziz Method Direct Analysiz
» 123 | Second Order Method General 2nd Order -
14 | Stiffness Reduction Method
15 | PhiEerding Amplified 15t F)rdar
16 | PhilCompression) 03
17 | Phi(T enzion-Yielding) 09
10| PilT eesicrFrach el nze 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, Biand 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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Ikem Walue

01 |Design Code AISC 36010

02 |Muli-Responze Caze Design Step-by-Step - All

03 |Framing Type IMF

04 | Seismic Design Category [}

05 |Importance Factor 1

06 |Design System Rho 1

07 | Design System Sds 05

03 |Design System B 8

09 |Design System Omegal 3

10 | Design System Cd 55

11 | Design Provizion LRFD

12 |Analysiz Method Direct Analysiz

13 | Second Order Method General 2nd Order

} 14 | Stiffress Reduction Method Tau-b Fixed
15 [ PhilBending)
Tau-b Fixed

16 | PhilCompression] R Modification

17 | PhilTenzsion-Yielding) 09

18 1 PhiTension-Frachrsl Nn75
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
Option4: Direct analysis, Amplified 1*' Order, Tau-b Fixed

\Ya¥/f

Stiffness Reduction Factor  ywsd —Y-1-Y-1Y

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 coeefficient 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

Ikem Walue
01 | Desigh Code AISC 36010
02 | Multi-Responze Caze Design Step-by-Step - All
03 | Framing Type IMF
04 | Seizmic Design Category [}
05 | Importance Factor 1
06 | Design System Rho 1
07 | Design Sypstem Sds IR
02 | Design System R g
09 | Design Syztemn Omegal 3
10 | Design Sypstem Cd 5h
11 | Design Provigion LRFD
12 | Analpgis Method Direct Analysis
13 |Second Qrder Method General 2nd Order
14 | Stiffress Reduction Method Tau-b Wariable
15 | PhiBending] IR ]
16 | PhilCompression) 043
17 | Phi(T enzion-vielding) IR
18 | PhilT ersinm-Frach wel 075
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Stiffness Reduction Factor  wusi —f-1-Y-1Y

~ tem Description

Item Value N Resistance factor. d
01 | Design Code AlSC3E0-10
02 | Mult-Responze Case Design Step-by-Step - Al
03 | Framing Type IMF
04 | Seizmic Design Categony [}
05 |Importance Factor 1
06 |Design System Rho 1
07 |Design System Sds 1.05
08 |Design System R 5
09 |Design System Omegal 3
10 | Design Systemn Cd 4
11 | Design Provision LRFD
12 | Analysis Method Direct Analyzis
13 |Second Order Method General 2nd Order
14 | 5tiffness Reduction Method Tau-bariable
15 [ 4dd Notional load cases into seismic combos? Mo
16 | PhilBending] 04
17 | PhilCompresszion) na
18 | Phi[Tension-vielding) K]
19 | Phi[Tension-Fracture) 07
20 | PhilShear) n4a
21 | PhilShear-Short \w'ebed Rolled 1) 1
22 | PhilTorsion) [IK:]
23 | lgnore Seizmic Code? Mo
24 | Ignore Special Seismic Load? Mo
28 | lz Doubler Plate Plugwelded? Mo
26 |HS5 Welding Type ERWw
27 |Reduce H5S Thickness? Ma
28 | Conzider Deflection? fes
29 | DL Limit, L ¢ 120
30 | Super DL+LL Limit, L # 120
21 | Live Load Limit, L 360
32 | Total Limit, L¢ 240
33 | Total-Camber Limnit, L? 240
34 | Pattern Live Load Factor 0.75 j
35 | Demand/Capacity B atio Limit 1
| o Horber of Euo Teorafiors ] ~Explanation of Color Coding for Walues =

N - | (| O e
et To Default Walues ————————————— Reset Ta Previous Yalues Black: Mot & Defaul Vel
Al tems | Selected tems | &1 kems | Selected tems | Red: xﬂ“:u:?:tmh::g;'::gea during
OK | Cancel |
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2.3.2 Basic Combinations 5 ejlus 39 gn aslizul wty cpl sl a3 5l el 52 @ ellian Jas b g esleitlo

Structures, components, and foundations shall be <= =0 b2l b s 5T deol (2l canglia o5 g3 ok (slaisFay il la] sl
designed so that their design strength equals or bl 5 e o sl S 5 5l
exceeds the effects of the factored loads in the V) WD
following combinations: v) DL+ (L L S LR)
1. 1.4D ¥) AWDHAL LS LRIHL L - a(1FW)]
2. 12D + 1.6L + 0.5(L, or S or R) D OFWILE- AL L S LR)
3. 120 + 1.6(L, or S or R) + (L or 0.5W) 8) Dy E+L+-x8
4, 12D+ 1.0W + L + 0.5(L. or S or R) £} ADHY-(1FW)
512D +1.0E+ L+ 028 ¥) -AD+\-E
6. 0.9D + 1.0W A) YD L+ (L, b Sy YT
7. 09D + 1.0E 1) AYDHVFLAF(L L S)H),-T
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1.4D+1.4SD+1.4NDX+1.4NSDX

UDStlS1
UDStIS2 1.4D+1.4SD-1.4NDX-1.4NSDX
UDSHIS3 1.4D+1.4SD+1.4NDY+1.4NSDY
uDStIs4 1.4D+1.4SD-1.4ANDY-1.4NSDY
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UDStIS9 NLROOFX
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UDStIS10 0.5NLROOFX
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UDStIS12 0.5NLROOFY
UDStIS13 1.2D+1.2SD+Live+LRED+LREDO0.5+LPART+1.6SNOW+1.2NDX+1.2NSDX+NLX+NLREDX+NLREDO0.5 X+NPARTX+1.6NSX
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UDStIS22 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S-EXALL+EV
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UDStIS24 1.41D+1.41SD+Live+LRED+0.5LREDO0.5+LPART+0.2S-EY ALL+EV
UDStIS25 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S+H EXALL+0.3EY)+EV
UDStIS26 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S-(EXALL+0.3EY)+EV
UDStIS27 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S+H(EXALL-0.3EY)+EV
UDStIS28 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S-(EXALL-0.3EY +EV
UDStIS29 1.41D+1.41SD+Live+ LRED+0.5LREDO.5+LPART+0.2S+(EY ALL+0.3 EX)+EV
UDStIS30 1.41D+1.41SD+Live+LRED+0.5LREDO0.5+LPART+0.2S-(EYALL+0.3EX+EV
UDStIS31 1.41D+1.41SD+Live+LRED+0.5LREDO.5+ LPART+0.2S+H EY ALL-0.3EX)+EV
UDStIS32 1.41D+1.41SD+Live+LRED+0.5LREDO.5+LPART+0.2S-(EYALL-0.3EX)+EV
UDStIS33 0.69D+0.69SD +EXALL-EV
UDStIS34 0.69D+0.69SD -EXALL-EV
UDStIS35 0.69D+0.69SD +EYALL-EV
UDStIS36 0.69D+0.69SD -EYALL-EV
UDStIS37 0.69D+0.69SD +(EXALL+0.3EY)-EV
UDStIS38 0.69D+0.69SD -(EXALL+0.3EY)-EV
UDStIS39 0.69D+0.69SD +(EXALL-0.3EY)-EV
UDStIS40 0.69D+0.69SD -(EXALL-0.3EY)-EV
uDStIS41 0.69D+0.69SD +(EYALL+0.3EX)-EV
UDStIS42 0.69D+0.69SD -(EYALL+0.3EX)-EV
UDSt1S43 0.69D+0.69SD +(EYALL-0.3EX)-EV
UDStIS44 0.69D+0.69SD -(EYALL-0.3EX)-EV
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SoVYed (slasl 45 Overwrite (Ggmo —T-1Y

File Edit VYiew Define Draw Select Assign

Ly H9 e Flalr 6 e & |l sdeE |

Analyze Display Design Detailing

Dptions

ISR @ - @ -1 Jm |77 L]

Help
I°0-7T-0-=C-B-
©Fom$X| I

View/Revise Preferences...

I g VYiew/Revise Dverwrites_ .

- .
},\JZ_'! Lateral Bracing. _

Steel Frame Design Overwrites for AISC 360-05
Ié’ Select Design Groups. ..
rtem Description ————————————— IE" Select Design Combinations___
Item Walue - The design section for the selected d . B
- - frame ohiects. Vwhen this overwrite Start Design/Check Shift+F5

01 | Current Design Section PG2 i applied, sny previous auto selact . .
02 |Framing Type IMF section assigned to the frame ohject Interactive Design

i remowed Program determined value
03 | Omegal 3 means it is taken from the analysis IQ Display Design Info__. Ctl+Shift+F5
04 | Consider Deflection? e Rl

Make Auto Select Section Null...
05 | Deflection Check Tppe Both
05 | DL Lint, L/ 120 I,"I Change Design Section...
07 |Super DL+LL Limit, L / 120 L Reset Design Section to Last Analysis
08 _|Live Load Limi. L / 360 VYerify Analysis vs Design Seclion...
09 | Total Limi, L/ 240
N VYerify All Members Passed...
10 | Totak-Camber Limit, L/ 240
11| DL Limit. abs, mm 475 Ia Reset All Dverwrites. .
12 | Super DL+LL Limit, abs, mm 47.5 Delete Design Results.
13 |Live Load Limit, abs, rmm 168
14 | Total Limit, abs. rm 238
15 | Totak-Camber Limit, abs, rmm 238 j
16 | Specified Camber, mm 0
n ~Explanstion of Color Coding for alues —

17 |Met Area to Total Area R atio 1

Blue: Al selected tems are program
12 |livel nad Bediction Fackar 1 hd determined

Black: Some selected tems are user

[~Set To Defautt Yalues ———————] Reset To Previous Values defined
£ kems Selected ftems I ( All kems I Selected ftems I Red:  ‘alue that has changed during
the current zsssion
Ok, Cancel

:Current design section

ojle g pdy S ¢ Framing Type
:Consider deflection

Deflection Check Type

:DL Limit, I/

:Super DL+LL Limit, L/

:Live Load Limit, L/

‘Total Limit, L/

:Total -Camber Limit, L/

sl JUs! g (laiyl o Soldl P _Y
Szl (Gl
795 Lk anS oo Jooxi |y (lozdl glaciiw 5 oS 45 laj2al b 5 layes
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Ol 45 20,5 sl layes g (uilSd Sl 3 (paizrad Cunsd 5 (IS4ST 55504
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'rr Steel Frame Design Overwrites for AISC 360-05 m
rtem Description
ltem Value - The design section for the selected ;I
. . frame objects. YWhen 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
#1 | Unbraced Length Ratia [LTE] 01935536 section.
22 | Effective Length Factor [K1 Major] 1
23 | Effective Length Factor (K1 Minor] 1
24 | Effective Length Factor K2 Major] 1
28 | Effective Length Factor (K2 Minor) 1
2B | Effective Length Factor (K LTE] 1
27 | Moment Coefficient [Cra Major] 085
28 | Moment Coefficient [Cm Minar] 0.85
29 | Bending Coefficient [Ch) 1
30 | MonSway Moment Factor [E1 Major] 1
31 | NonSway Moment Factor [B1 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 selected tems are program
3R 1 HSS Weldinag Tune F RS hd determined

Black: Zome selected items are user

et To Default Values —————————— Reset To Previous Values ——— defined
All tems Selected tems I Al tems | Selected tems | Red:  ‘alue that has changed during
the current session
Ok | Cancel |

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

ST a3 S ST (5L JU Hlee L 5 K55 Slge Sl ol 53 L L 5o 2) (il bl dlols o )

= All beams and columns are required to be Seismically Compact (AISC 039 g bhuwgio Ldhos lasls yo l‘x.-? Sl e glojF bl F-v-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-
fied, the section is reported as SEISMIC as described earlier under the "Clas- g aals il
sification of Sections for Local Buckling" section. If these criteria are not sat- 4 il IS il sales sl Ly dlols jo Wil (sloj,) ile o)l slo s &S (i
isfied, the program issues an error message.

5 Slelill 039 5 lasgie otas lald ;3 slojf ilr b sl (ol Jlao L bl 5

5 5 S St i S 50 g~ ol 5 ey ol e 655 31 S (g 0b
= The program checks the slenderness ratio, L/r, for columns to be less than i ;5w byl Jlasl Jow 50 &5 Wigd dusd ghaisS 4 Wyl Ly it les 053 (5 Sl
60 (AISC SEISMC 9.7b(2)). If this criterion is not satisfied, the program is- Nl oo &1 6ol (5350 g0 ) glaie JS iy 31k 55 JU 90 58 (il (S0 s

Sues an error message. _ s .
gaie i3 Jows 33 3 Jsbo 5 ()15 55 jeae (slajly Jlesl Jome 5 slr s b (0

= The program checks the laterally unsupported length of beams not to exceed el 08D gty 0 an b Sl 5l OYLaTT (gl WYY i 0 a5 oo 43 g

0.086( E/F, )r, (AISC SEISMIC 9.8). If this criterion is not satisfied, the

f Wl ol
program 1SSu€s an €rror message.

S g gl VPN Ay Bllae by (sl (ila il sl il sle e (o

g (>l Py b ol
Puo= /- $RyFyZy/ b, (1-$=Y_y 4y

ol jo o

5 gt Sdly alatie bl = Zy

5 a5 55,0 2l b,

A lgie 6355 L lapiuns 10 sl ailr il sloys sl Ly Sl i (&
Eled Ty o1 1o 4 Wil e <[+ AF ry;iy,gl)e o5 6 i S b (gl 3 5+ /1Y ry:—y

e hpnd 92 Jo 5o adaie gamel 25

Dol edi )l (b 620050 a2 52
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.rr Steel Frame Design Overwrites for AISC 360-05 m
~ftem Description
Item Walle - The design section for the selected :I
N N frame objects. When thiz overvwrite
18 | Live Load Reduction Factor 1 iz applied, any previous auto select
13 | Unbraced Length Ratio (Major] 0.938595 SEGHTE SR D i i e
iz removed Program determined value
20 | Unbraced Length R atio [Minor) 0.938596 means it iz taken from the analysis
21 |Unbraced Length Riatia [LTE] 0.938596 SEETE,
22 | Effective Length Factor [K.1 kajor] 1
23 | Effective Length Factor (K1 Minor] 1
24 | Effective Length Factor [K.2 Major] 1
25 | Effective Length Factor [K.2 Minor] 1
26 | Effective Length Factor [k LTE] 1
27 | Moment Coefficient [Cm M ajor] 085
28 | Moment Coefficient [Cm Minor] 085
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 bajor) 1 LI
33 | Sway Moment Factor (B2 Minor) 1
r~Explanation of Color Coding for Walues —
34 |Reduce H5S Thickness? Ma .
Blue: Al zelected tems are program
AR HSS Wialding Tune I =(¥F] hd determined
Black: Zome selected tems are user
et To Default Values ———————— Reset To Previous Values —— defined
Al tems Selected tems | Al tems | Selected tems | Red:  Value that has changed during
the current session
OK | Cancel |

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

L Qﬂ‘jlj})}.’hdo:wJ WWQ}L&A MWQ{}‘(Lb)LAJ:}'aM)LPJ}b
L, = L X Unbraced Length Ratio(LTB) X Ef fective Length Factor (K LTB)

?Aﬁﬁ@gwa&;@cd@:gg%@hﬁgujéd\{\ﬂ’

?;bﬂ\fl,au)@d}ba\}:@gT@ﬂﬁ),u,\zduﬂﬁJd\ﬁsﬂﬁs,;
0313 ok b o2 1 CO LTK LTB 03ls ok &y 50 3
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Effective Length Factor(K Minor)
Effective Length Factor(K Major Braced)
Effective Length Factor(K Minor Braced)

AL S Pl B8l pb (ol (gl 03,5 QB! il | 1) s 2, & 1T

{ Effective Length Factor(K Major)

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 Mcthod 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 >0 F Material The rabio of the expected yield strength to the
Factory, Ry - minimum specified yield strength. This ratio is used
in capacity-based design for special seismic cases.
Specifying zero the value is program
determined.
¥ d Sl Ry i Y-Y-F-1e
ke i3 JBlao ay Ul 0500 palud GBI o 31 Codd Syl Ry oy iy @b
B e Slulome 33 b 5L 90 Cungliie alE 38,8 a0 o ppliie 4y 4Tl
abgiye Sl idy 50 hlits £ JSE b ot gl ) Slslxe Ry capd 25 88
g 0o Cruwai e Al 51 Ry G o jlaiie .l oo adl)f
F
R,= 2~ A-¥-t-1+)
y
TABLE 1-6-1 T as
R, and R, Values for Different Member Types ©
Application R, R Y98 By et s i = Fy
Hot-rolled structural shapes and bars: SYgd Uil 5590 palud T = Fy:
« ASTM A36/A36M 15 12
= ASTM A572/572M Grade 42 (290) 13 11
- ASTM A572/572M Grade 50 (345) or 55 (380), 11 11 pblie SO pdi (gonaie Jalgs 4y g 00g Cugliie oYgh Sladys plgil gl bl Ry oo
ASTM A913/A913M Grade 50 (345), 60 (415), or 65 (450),
ASTM A588/A568M, ol Slyyie @ilhe oyl Kowy Sloils IS (0 o¥eb wer &, (b jo atd, 5 4 gla ogsdl
ASTM A992/A992M, A1011 HSLAS Grade 55 (380)
- ASTM A529 Grade 50 (345) 12 12 By axdF a3 V\-V-Y-Ve Jgam 05 4 WLRy b Cons
« ASTM A529 Grade 55 (380) 11 12
Hollow structural sections (HSS): b oty gl gl Ry ysldn 1-Y¥-1e
B ! Ll -Y-Y-¥ RS
- ASTM AS500 (Grade B or C), ASTM A501 14 13 i ]
Pipe: R, Jpans ggi
- ASTM AS3/A53M 16 12 2y ol JS8 Slogd o slaly) aboliie
Plates:
Y. S o ilogl o JSib H (IS T abolio Jold cabis 195 adotio plw
. ASTM A3G/AZ6M 13 12 Sre 9 (ol (gl JSBH (K3 T ablia Jals oatis g <‘.J° 2
- ASTM AS72/A572M Grade 50 (345), 11 12 ine I 3 oipg 133 f ettt glola
ASTM A588/A588M
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.rf Steel Frame D for AISC 360-05

[~ tem Description
Item Value - The design section for the selected ;I
— - frame ohjects. Wwhen this overwrite
28 | Moment Coefficient [Cm Minar) 0.85 is applisd, any previous auto select
23 |Bending Coefficient [Ch) 1 section sssigned to the frame okject
- i& removed Program determingd value
30 | NonSway Moment Factor (BT Major] 1 means it is taken from the analysis
A | MonSway Moment Factar (BT Minor] 1 SEEEm,
32 | Swap Moment Factor B2 bajor) 1
33 | Swayp Moment Factor (B2 Minor) 1
34 | Reduce HSS Thickness? No
35 | H55 welding Type ERwW
36 | ield stress, Fy, kaf/mmé o
37 | Ewxpected to specified Fy ratia, Ry 1
38 | Compressive Capacity, Pne, tonf 1]
39 | Tensile Capacity, Pnt, tonf u]
40 | Major Bending Capacity, Mn3, tonf-m 1]
41 | Minor Bending Capacity, WMnZ, tonf-m o
42 | Major Shear Capacity, Wn2, tonf o LI
43 | Minar Shear Capacity. Yn3, tonf 1]
- — [~ Explanation of Color Coding for Yalugs —
44 | Demand/Capacity R atio Limit 0.95 L i
S - | || P e erepresrem
determined
Black: Some selected tems are user
Set Ta Detault Values Feset To Previous Values defined
Al tems | Selected tems | All tems | Selected tems | Red:  Valusthat has changed duting
the current session

W oanlic § S8Ygd ol >l —F-1Y
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J Fﬂ Model Explorer

- X

'T{ 3-D View - Displacements [DEAD) [mm]

%

Model | Dispiay | Tables | Fieports | Detaiing |
E- Model
- Project
Shucture Layout
Properties
Stuctural Objects

Mamed Output Items
Named Flots

The El reduction factors have been calculated to be less than
0.25for 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
Tau-b Fixed.

Do you want to select them?

S

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?
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View/Revise Preferences...
View/Revise Dverwrites...
Lateral Bracing...

Select Design Groups....

Select Design Combinations.._

Start Design/Check Shift+F5
Interactive Design
Digplay Design Info... Ctrl+Shift+F5

Make Auto Select Section Null...
Change Design Section...

Reset Design Section to Last Analysis

VYerify Analysis vs Design Section...
VYerify All Members Passed...
Reset All Dverwnites

Delete Design Results..
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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
> M, cosb,
R, ="1— (AISC SEISMIC 9.6)
v M, +M,,

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

Y M, sing,
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;cbx,y = 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| “y

M :Z[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)

y© yb
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Display Design Results I

(% Design Output

P-td Colors/Brace Asial Force j
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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,4, (LFRD) or R,F,4, /1.5 (ASD), as appropriate (AISC
SEISMIC F3.6b(a)).

(b) The maximum load effect of the amplified seismic load combination
(AISC SEISMIC F3.6b(b)(1)).
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JT Steel Stress Check Information [AISC 360-10)
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b Slslou 4odS hales —Y-1Y

Stary STORY Analysiz Section PG2
Beamn B Design Section PG2
COMED STATION /------—- MOMENT INTERACTION CHECE-------- J#-MAT-5HR---MIN-5HR-/
i) Loc RATIO = AXL + B-MAT + B-MIN RATIO RATID
COMBES 1.1825 0.151iC) = 0.000 + 0.151 + 0.000 0.z02 0.000 ;I
COMEES 1.86313 0.247iC) 0.000 + 0.247 + 0.000 0.189 0.000
COMBGS 2.1000 0.3z5i0) 0.000 + 0.325 + 0.000 0.135 0.000
COMEGS 2.1000 0.325(C) = 0.000 + 0.325 + 0,000 0.130 0.000
COMEGS 2.5614 0.375(C) = 0.000 + 0.375 + 0,000 0.086 0.000
COMBES 3.0227 0.392(C) = 0.000 + 0.392 + 0.000 4.9E-04 0.000 -l
COMESS 3.4841 0.375iC) = 0.000 + 0.375 + 0.000 0.065 0.000
COMBGS 3.9455 0.3z25iC0) = 0.000 + 0.325 + 0.000 0.132 0.000
COMEGS 4.4063 0.241(C) = 0.000 + 0.241 + 0,000 0.193 0.000
COMBES 4.8682 0.123(C) 0.000 + 0.123 + 0.000 0.267 0.000
COMBES 5.3285 0.030(C) 0.000 + 0.030 + 0.000 0.335 0.000
COMBGS 5.7903 0.217ic) = 0.000 + 0.217 + 0.000 0.405 0.000
COMBGS 6.2523 0.441iC) = 0.000 + 0.4dl + 0.000 0.475 0.000
COMEGS 6.7136 0.699(C) = 0.000 + 0.69% + 0,000 0.545 0.000 _I
& Strength
O Deflection K Cancel
ETABS 2013 Steel Frame Design
AISC 360-10 Steel ion Check {Streng Y)
Element Details Stress Check forces and Moments
Level Element Location{mm) Combo Element Type Section Classification Location {mm) P, (tonf) M 3 (tonf-m) M . (tonf-m) Ve(tonf) Vwu(tonf) T,(tonf-m)
STORY1 B88 7175 COMB68  Intermediate Moment Frame PG2 Seismic 775 0 -23.1855 o 15.8265 o -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, K2 B, B, Cn
7400.0 0.884 1 Major Bending 0.939 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 Cy
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
0 [ 1 08 08 D/C Ratio = (PJ2P. ) + (M3 /M) + (M2 /M o)
0.994= 0+0994+0
Seismic Parameters
— N Axial Force and Capacities
Ignore se!,s"'“’ Ignore s"ef;"' Plug Welded? SDC 1 Rho S R Q, 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 168.48
Design Code Parameters Moments and Capacities
®, ®. Dy (213 Dy [ Dy M, Moment (tonf-m) ¢M , Capacity {tonf-m) ¢M , No Lo {tonf-m)
09 09 08 0.75 0.8 1 1 Major Bending 23.1955 23.328 23.328
! . Minor Bending 0 65383
Section Properties
Amm?Y) J(mmY ln(mm)  lp(mm')  Ag(mmd)  A,(mmd) Shear Design
7800 472680 162450000 20005400 6000 1980 V, Force (tonf) ¢V, Capacity (tonf)
Major Shear 15.8265 256608
Design Properties Minor Shear [} 7776
a o
Su(mmY)  Sp(mm’) Zs(mm?) Zp{mmY)  rs(mm)  rp(mm) C.(mm’) End Reaction Major Shear Forces
984545.5 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 15.8265 DSTLS74
E (kgffmm?)  f,(kgfimm?) Ry o
20390 24 11 NA
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B Tables

Model
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- Table Sets
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[#- Options
Load Cases
- Load Combinations
5 Results
- Displacements
B Reactions
¢E| Modal Riesuls
-~ Modal Periods and Frequencies
i -
i i~ Modal Load Participation Ratios
-~ Modal Participation Factors
H Modal Direction Factars
B Structure Results
7 Frame Results
B- Shell Results
2 Energu/irtual 'Work.

,E Plan Yiew - STORY1 - Z=2.7 [m) - Displacements [DEAD) [mm]

Design

J Féj Modal Participating Mass Ratios

1

|1 of 12 | b bl | Reload Apply
Case Mode Period U Uy Uz Surn L Sum LY Sum UZ R
sec

> 1 (3_1 ?g) 0.6968 0.0002 0 0,696 0.0002 0 0.0002

Maodal 2 0.99 0.0032 0.2351 0 07 0.2934 0 01676

todal 3 1] E1D 2.87EE-05 04018 o o7 0.7002 1} 01382

Muodal 4 0.E3 01274 __/ 0.002 0 0.8274 0.7022 0 0.0005

Madal 5 0.363 0.0675 0.0001 0 0.8943 0.7023 0 0.0003

Modal B 0304 0.0001 01001 1] 0,835 0.8024 ] 01421

Muodal 7 028 0.0013 0.0289 0 0.8963 08313 0 0.0918

Madal g 0253 0.0006 0.0753 0 0897 0.9066 0 0.1951

q - — - S P—— - P
Max = 0.9 mm at [0 m, 14.14 m]; Min=-21.7 mm at [3.1 m, 16.84 m] A4 Y153 Z2-33[m] Start Animation | <4 | k23 ‘IG\uba\ ;IJ
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Ta= 0.15

Ts= 0.7

S0= 1.1

5= 1.75

T=Min ((o0201.25 - alulse) 1.04
N=0.7/(4-TS)¥(T-TS)+1= 1.07258
B1=(S+1)(Ts,/T)= 1.84712
B=B1*N= 1.98119

C-min=0.14*A¥[= 0.05
k=0.5%7+8.75= 1.2711
C=ABI/R= 0.1387
K przrr = 1,835

Corarr = 0.081459677
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. 3 Dir

I % Dir + Ecentricity
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Ecc. Ratio 4l Diaph.)

Owerwite Eccentricities

[ v oir
T * Dir + Eceentricty
[T Dir - Eceentricity

Qvenuite.

[~ Factars
Base Shear Cosfficient, ©

Euilding Height Exp., K

0.0315
1.835

[~ Story Range
Top Story Stonyd |
Eottom Story Base -

Cancel

[~ Loads Click T
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RIDGE D1 EXDRIFT £3.1 =22 0 0 0| 0.000547 166 1.5243 11.69 22.5/=(D4-D5)/( M4-M5)/1000
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