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Diaphiagm Eccentricity |0 for All Diaphragrns Modify/Show I

OK. Cancel

Load Case Data

[~ General —
Genera
Load Case Name [sPECO Design...
Load Case Name SFECD Design |
Load Case Type IHBSDunse Spectum ;l Notes... Load Case Tope IHespnnse oo LI Motes I
Exelude Objects in this Group [Mat Appiicable Encluds Obiscts i tis G [Nt el
[~ Loads Applied
i 4% Loads Appled
[ loadTwe | WicadMame | NF Funclion | ScaleFactar

[ Function | Scale Factar | Coordinate System ™ Angls, deg

Aoceleration 2800

add G ::]

58067 Add
Delete
—I Delete |
[ s d
anee | & advanced
[~ Other Parameters A
~ Other Parameters u
Modal Load Case [Madal ~]
Madal Load Case [Modal &
Modal Cambination Method ICQC |
Modal Combination Method [cac ~]

T Include Rigid Respanse Riigid Frequency. f1
[T Include Rigid Respanse Rigid Fraquency. 11
Riigid Frequency, 12

Rigid Frequency, {2
Periodic + Rigid Type
Periodic + Rigid Type
Earthguske Duration, td
Eanthquake Duration, td
Directional Combination Type <
o SRSS =] Directional Combination Type SRIS |
Absoluts Directional Combination Seale Factor
Absolute Directional Combination Seale Factor
Modal Damping | Constant at 0.05 Modif/S how
Modal Damping [Constant at 0.05 Modify/Show..
Diaphragm Eccenticity |0 for Al Disphragms Modifp/Show.,.

Diaphiagm Eecentiicity |0 for Al Diaphiagms Madify/Show |

Ok Cancel

ak Cancel

< 7
L -

s - Response Spectrum Analysis

Dicfault Eccenticity for Fiespanse Spectum Andlysis
Eccentricity Fatio [4ppliss to Al Disphragms Excapt thoss Ovenritten Below) 005 ‘

[~ Owerwites at Specific Diaphragms

Story

Diaphragm | Eccentricity (m)

oK. Cancel

N
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0, 15, 30, 45, 60, 75, 90, 105, 120, 135, 150, 165

T Load Case Data [x] T Load Case Data

 Genersl
Load Case Mams [sPECTS Design. /’ [sPECTES Design.
Load Case Type [Response Spectum | Mote: Load Case 9 [Response Spectrum | Motes...
Exclude Dbjects in this Group | Mot &pplicable Exclude Dbjects in this | Nat Applicable

- Loads Apglied ,, \\ - Loads Apglied \‘V, N
Function | ScaleFaclor | Cooidinate System f | T | Function | GcaleFactor | CoodnateSystem f  Ange.deg %

9.8087 Global 1} Add 9.8087 Global 165 Add
Delete

7 advanced

[~ Dther Parameters

[~ Dther Parameters

Modal Load Case IMUdal Modal Load Case IMUdal
Modal Combination Method [cac Modal Combination Method [cac
7 Include Rigid Fesponss Rigid Frequancy, 11 7 Include Rigid Fesponss Rigid Frequency, 11

Fiigid Frequency, 2 Fiigid Frequency, 2

Periodic + Rigid Type Periodic + Rigid Type

Eatthquake Duration, td Earthquake Duration, td

Directional Combination Type SRSS

Ditectional Cambination Type SRES
#Absolute Directionsl Combination Scals Factar

LI
LI

Absolute Directional Combination Scals Factor

Madal Damping [Constant at 0.05 Madify/Shaw... P P . Madal Damping [ Constant at .05 Madify/Show...
Diaphragm E coentricity \ 0.05 for All Diaphragms Modify/Show... Diaphragr E coentricity \ 0.05 for All Diaphragms Modify/Shaws...

aK Cancel aK Cancel

r~Load Cases Click to:

Load Case Name Load Case Type - Add Mew Case. . |
SPECD Fiesponse Spectum Add Copy of Case... I
SPECT5 Respanse Spectum Modify/Shom Case |
SPEC30 Response Spectium " Delete Case I
SPEC4S al

Response Spectium

SPECED Fiesponse Spectium Show Load Case Tree. I
¥
¥

SPECTS FResponse Spectium

SPECS0 Response Spectium

SPEC105 Response Spectium ak
SPEC120 Response Spectum Cancel
SPECI20 —I

Response Spectium

SPEC135 Response Spectum
SPEC150 Response Spectium
SPECIES Fiesponse Spectum
SPECIE0 Response Spectum
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JF ETABS 2013 - test

File FEdit View Define Draw Selsct Assign Anslyze Display Design Detaling  Options  Help
. [ = =
OV H2wFAlalraaa@aa el | 4§ SER0 -0 -1 im0k I-0-T-O-=-C-[@-
. o . = + ss_e
T E 1 e % TE |v[§0[§§|% il
N Model Explorer - % lacements (DEAD) [m]
Madel | Display | Tables | Fieports | Detaiing |
- Tables
— Model
B Analsis
Optians
Risspores Spectum Furctions
Load Cases
o Lo Cases - Summary
- Lot Cases - St - Linsat
Load Cases - Modal - Eigen
Load Cases - Riesponse Spectrm
= Load Combinations
] Bl Fiesulls
— - Displacemsrts
- Reactions
- Mordal Rissuis
— | Bl Structure Results ﬁ! Story Forces ]
Centers of Mass and Rigidly K W43] bl | Reload Anply
= Story Forces
L Trbutary Area and LLRF ot
Frame Fiesults Sto Case/Combo ‘ Location ‘ P ‘ i3 wr 7 M My
Shell Frosults - ok ok tortm tartm tartm
. B Eneray/Vitusl Work » EX Filter: §§EE'S,?”&; =] oesss 0 10085547 0 0
| Bl Design RIGDE EX SPECTS Max 108555 i 10085547 i -283.4822
- Table Sets SPECTES Max Ly
RIGDE EY =l i i i i
- RIGDE EY Cloar Filter ] ] 03878 ]
-‘D RIGDE SPECED Cloar All Filters B £7.435 7245121 ] ]
KL RIGDE SPECED - B £7.435 7245121 159.434 1057532
= STORYE EX Sort Ascending 71.1387 i 20113874 i 283 4622
v STORYE EX Sort Descending 71,1367 il 2M1 3873 il 972 2632
A
STORYE EY Clear Sort 1115547 13944343 0.3578 i
s STORYE gy B Copy 11,5547 1394.4343 3822145 ]
STORYE SPECEOMax | Top [7e419 1344364 14530736 159.434 1057532
TORYE PECEN M, ‘R e ‘ 4 F419 134 4964 14R2 N7 FAR ERIR R0 7091
Mas =0 m at[0m, 0 m): Min = -0.00245 m at [15 m, 12 m] %3710 Z-33[m) Start Animation | <« | > JJaiebal
Fid Story Forces
|1 of 6| b bl | Reload Apply
[ Laad
- - P i Wy 7 M M
tont o tond tonkan ok ok
v ) 0 4425293 5531 6162 5496,557 0
GROUI ) 0 4425293 5531 6162 73715053 0
GROUI ) 1850113 3353947 37168538 5006, 9655 2760.97
GROUI Clear Filter ) 1850113 3353947 37168538 6066, 7958 3353.2066
GROUI Clear All Filters ) 43IET1E 0 4986, 7161 0 FEINT
GROUI Sort Ascending ) -498 6716 0 4986, 7161 0 92419832
Sort Descending
Clear Sort
& Copy
%3 Y10 233 (m) Start Arimation [« ] »
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P Story Forces
: [1 of 6| b bl | Reload Apply
Load
Story Case/Comba Location P W WY T M MY
tonf tonf tonf tonf-m tonf-m tonf-m
3 EY Top 0 [1} 4425293 -B531.6162 5898.5579 [1}
GROUMD EY Bottom 1] 1) -442.5293 55316162 7331.5053 a
GROUND SPECED Max Top 0 185.0113 330.3947 3716.8598 50089655 276897
GROUND SPECED Max Bottom 0 1850113 336.3947 3716.8598 BORS. 7958 3353 2066
GROUMD Ex Top 1] -4986716 1) 4986.7161 1) 76251917
"""""" - Bottom 0 4336716 [1} 4586.7161 [1} -9241.9892
— Show Unf d
& Copy
# Export to Excel
%3 v10Z233m) St Animation | e | o> [[aebal
TABLE: Story Forces
Story |Load Case/Combo| Location P VX VY T MX MY
tonf tonf tonf tonf-m tonf-m tonf-m
GROUND |EY Top 0 0] -442.5293| -5531.6162| 5898.5579 0
GROUND |EY Bottom 0 0] -442.5293| -5531.6162| 7331.5053 0
GROUND |SPEC60 Max Top 0] 185.0113] 335.3947| 3716.8598| 5008.9655 2768.97
GROUND |SPEC60 Max Bottom 0] 185.0113] 335.3947| 3716.8598| 6068.7958| 3353.2066
GROUND |EX Top 0| -498.6716 0| 4986.7161 0] -7625.1917
GROUND |EX Bottom 0| -498.6716 0] 4986.7161 0] -9241.9892

b o ) s wGround aib s aly 2y 65,5 SPECO0 o315 51 5o
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Model I Display | 1——
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8- Model
\ o} Analysis E)
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=
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& Repa
Group Definitions...

Section Cuts...

Functions »

E-Load
G- Result;

‘{-f' Generalized Displacements...

Dig

Mass Source. ..
P-Delta Options...

Modal Cases...

Load Patterns. ..

Shell Uniform Load Sets...

3 G-Enan Load C.
5 @ Design  |9E o
— Table Sets Load Combinations...

o+L
o ]EJ_ Auto Construction Sequence Case...

YYAY/A

ok Load Cases [ x|

~ Load Cases Click te:
Load Case Nome Load Cave Type D Add New Case..
s Lmeas Static Agd Copy of Case
EXDRIFT Lt Slatac Modify/Show Case |
el Linvoou S1alic Delete Case |
SPECD Response Spectnan R
SPECIS Resporse Specinan ¥ | Show Load Case Tres.. |
Ok |
Cancel |

o Load Case Data

L

- Genesal
Load Case Naens |sPECE0 Design... |
Load Case Type chspnnse Spectum ;] Motes |
Exchude Dbsects n thes Group Not Applicable
— Loads Applked
| toadlype | LosdMome | Function | SeseFactor |
Accelssabion n 2800 38067°1.13 Add |
Delate |
Tl Advanced
~ Dthes P
Modal Load Case ~]
#odal Combination Method ]
7 Inchude Rigid Response
Directional Combination Type ]
Hodal Damping Constart 2 005 Modiy/Show..
Diaphragm Eccentiicly | 0.05 for Al Diaphuagems Modiy/Shov:..

o | Cancel |
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Model | Disp\ayl — . — EE] Add New Property. |< ]
T Model g% Spring Properties ¥ |&P Slab Sections.. 2012 - -
ho : 2114 Add Copy of Property.
| Bl Proel &P Deck Sections.. 2016
Stucture Dizphragms.. 2u20 Modify/Show Propety...
+ & Wall Sections.., E3030
Py roupcettwrea‘l [':0 e o D E30%40 Delate Property
i B40XE0
o Groups | (03 Spandrel Labels... N Reinforcing Bor Szes.. B50E0 Delate Multiple Propeties...
Loads - BOX30x2
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- Mamed P ) oo Expart to 2ML File.
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o — CE0 ~ Filter Properties List
#£ Functions y | I=] PanelZone., CBO-20F25
A CIPE Type A -
o Generalized Displacements... CIPE14 .
: CIPE1BD Fier I
5 COM
oy e FSECT j Clear Filter
P&  P-Delta Qptions..
M Modal Cases..
Ok Cancel |
:2 Load Patterns..,
oy Shell Uniforrn Load Sets...

tsg Load Cases.

Load Cormbinations...

= Auto Construction Sequence Case..

y Shape Type

~Shape Type
Section Shape IChanna\ ;I
~ Frequently Used Shape Types
Concrete Steel

Special Steel Composite

C 2
.Q\\%}
=
&

51
Section Designer Honprismatic futo Select List General

=

o | [

B &5 9 1y 4 o a1 -Y

Note that beam sections that are defined in Section Designer are always
treated as general sections. Thus, if you define an I-type or channel-type
section in Section Designer, the program will consider it as a general section,
not an I-shaped or channel-shaped section, and will not allow it to be de-
signed as a composite beam.
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v
I
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Shear Wall Design b ==
L
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Live Load Reduction Factors.., T
Set Lateral Displacement Targets.., T
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T
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T
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Wiew/Rewvise Preferences...
WiewRewvise Overrites..,
Select Design Groups..

Select Design Combinations..
Start Design/Check Shift+F7
Interactive Design
Display Design Info..  Ctrl+Shift+F7

Make Auto Select Section Mull...
Change Design Section...

Reset Design Section to Last Analysis

Werify Analysis ws Design Section..,
Werify All Members Passed..,

Reset All Overyrites..,

Delete Design Results...

= Itern Description

Toggle for shored or unshored
construction.

Beam Deflectionl Vibrationl Prices I Factorsl
Ikem Walue
b1 |Shored? No ¢;
2 Middle Range, % 7
3 |Pattem Live Load Factor 0.78
4 | Stress Ratio Limit 1
5 | Single Segment? Ve
E | 5tud Increase Factor 1
7 | Minirmumn Extra Studs 0

" Explanation of Color Coding for Yalugs —

Blue: Default value
Black: Mot a Default Walue
Design Code IAISE 36010 ;I Red: ‘alue that has changed during
the current session
et To Default Yalues Reset To Previous Yalues
Al ttems Current Tab | All ttems | Current Tak ok Cancel
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Jo Lasie Cunglio o0 YO a5 0 oy 5 B B 50Vsd guae wgds soliwl soVgd

b ) Ll o slasle 5 55 it (33 055 s Ja sl IS Cuaglie slls e & il

DYV sy bl Gl auly dois goVsh g ded Ceaglie bl (gancd b

23,8 cyaund



www.hoseinzadeh.net

Middle Range:

YYAY/A

Length in the middle of the beam over which the program checks the effective width on each side of the beam,

expressed as a percentage of the total beam length.

Assume that the effective width of this beam is controlled by the
distance to the centerline of the adjacent beam. Also assume that the program
checks the effective width of the slab over the default middle range (70%) of
Beam A. If the variable labeled x, in the figure is less than or equal to 0.15, the
effective width of the concrete slab on the upper side of Beam A (ie., the side

length. If the width of the opening, xp * Ly is less than 0.15L,, the program
bases the effective width of the concrete slab on the distance to the adjacent
beams. On the other hand, if xp * Lj exceeds 0.15Lp, the program assumes the
effective concrete slab width for Beam D to be zero; that is, it assumes a
noncomposite beam.

between Beam A and Beam X) is controlled by the distance between Beam A L,
and Beam X.

I Eeam X I

.
X LD‘

L
g | Beam D
4]
T

e Beam Design Preferen

r— Item Description

Toggle for shored or unshored
constiction.

1 || Deflection Vibrationl Plicesl Factnrs'

Item Walue
» Shared? No
Middle Range., % 70

Pattern Live Load Factar 075

Stress Ratio Limit 1
Single Segment? e a
e

Stud Increase Factor 1

oo s w =

Mirirurn Extra Shuds 0

~ Explanstion of Color Coding for Yalues —

Blue: Defaul Value

Black: Mot a Default Value

‘ Design Code IA\SE 36010 'I ‘ Red: ‘slue that has chanoed during
the currert sessian
[~ Set To Default Valugs ———] Reset To Previous Yalues
Al kems | Current Tab | ’V Al tems | Currert Tak | oK Cancel

Single Segment for studs:
Toggle to indicate if the shear connector layout pattern is uniformly spaced over the whole beam length. If the value is
Yes, the whole length of the beam is assumed to be a single segment.

L

- Sy

|. ________________________ | < >

¢) L g5 when Beams Frame into Considered Beam

1

d) Lczswhen Slab Ends in Beam Span

-
- >

b) L ;55 for Beam Beween Two Girders
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r~ Item Description
Taoggle for shared ar unshored

{Beam | Deflection | Vibration | Prices | Factors |

construction.
Item Yalue
b1 | Shored? No
2 |Middls Range, % 7o
3 |Pattemn Live Load Factor 075
4 | Stess Ratio Limit 1
5 | Single Segment? Tes
5 [Stud Increase Factor 1
7 [ Minimum Extra Studs 1}

[~ Explanation of Color Coding for Valuss —

Blue: Default Yalue

Black: Mot & Default Yalue

‘ Design Cade AISC 360-10 - | Red:  Value that has changed during

the current session

Al tems | Current Tak Al tems | Current Tab I oK Cancel

[~ Set To Default Velues ——————] ”RESE{ To Previous Yalues

Toggle for placement of a steel headed stud

anchor in a single segment. To place studs

in a single segment with uniform spacing

throughout the beam, select Yes. This

factor has no effect on checking beams with

user defined studs.

Additional minimum studs: Minimum number of stud shear connectors which is to be added to the calculated
required number of shear stud connectors for composite beams with no user-defined studs. This number does not
affect the calculation of the required PCC. It only affects the reported number of studs. In multi-segment stud layout, all
segments are considered separately. Spacing adequacy is not checked for additional studs.

Single
Segment for Yes/No No
Studs?

Number of studs = Max{Calculated No.+Additional minmum studs , Calculated No. X Stud increase factor}

r~ltem Description

Pre-composite dead Inad deflection

Beam | Dellestion | Vibiation | Prices | Factors | limiation denominator. InpLtting 2 value

Ttem Ve of 120 means that the deflection limitis
g 12 ety on e

02 |Super DL+LL Limit, L / 240 item

03 | Live Load Limit, L/ 360

04 | Totak-Camber Limit, L/ 240

05 |Camber DL % an

0B | Camber lgmore Limit, mm 15

07 | Camber Abs Max Limit, rom 100

08 | Camber Max Limit, L/ 180

09 | Camber Interval, mm 5

10 | Camber Rounding Down Yes

Creep Factor

[~ Explanation of Calor Codling for Values —
Blue: Defaut Value

Black: Mot a Default Value

‘ Design Code AISC 36010 - ‘ Red:  Value that has changed during

the current session

St To Detaut Valuss Reset To Previous Yaluss
’7 attems | | curent s | ’7 Aitens | | cwrentm | o | Cancel |
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2.15 Floor Vibration
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For AISC 360-10, by default the program performs the floor vibration check in
accordance with AISC Steel Design Guide 11 (DG11). The program calculates
the first natural vibration frequency, estimated peak acceleration (in units of g},
a,/g, and acceleration limit, a,/g, for each beam and reports this information to
determine the adequacy of a composite beam section.
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Beam | Deflection  Vibration |Prices I Factnrsl

Itern Walug
L] ‘Wibration Criterian Walking
2 | Deccupancy Categary Residential
3 |Acceleration Limit, a0/g 0.005
4 | Darnping Fatio 0.03

IAISC 36010 vl ‘

r~ Itern Description

“ibration criterion to be conzidered in the
desigh.

[~ Explanation of Color Coding for Walues —

Blue: Defaul Yalue

Black: Mot a Default Yalue

‘ Design Code Red:  “aluethat heas changed during
the current session
[ Set To Default Yalues Reszet To Previous Yalugs
All tems | Current Tak | ’7 Al tems | Current Tak | 1] Cancel
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H2 /e raeeaa ek

Analyze

Display

k Maodel Explorer * X

Model |Display| Tablesl Heportsl Detailingl

|| BE-Model
—] Project
N,

N Shucture Layout
r\—\'l Froperties .
L Stuctural Objects
=y Groups
L]
= Loads
H=] Mamed Output lkems
vl M amed Plats

Cesign | Detailing

Options  Help

Steel Frarne Design
Concrete Frarme Design
Composite Bearn Design
Composite Column Design

Steel Joist Design

Oweraerite Frame Design Procedure..,
ShearYifall Design
Steel Connection Design

Live Load Reduction Factors..,
Set Lateral Displacernent Targets..,

Set Tirme Period Targets...

a b
Bracing (01| Bracina (51| Deck | Shear Stud | Deflection | Vibration | 4| +]
Ttem Ve
Y1 | Shored? Mo
2 | Beom Fy kaiim? 2
3 [Beam Fu, kgt E3
4| Cover Plate Present? Mo
5 | Plste widkh, mm 0
6 |Plate Thickness, mm 0
7| Plste Fy, kaf/mn 0

[~ Item Description

constuction

Toaale for shored or unshored

Blue:
determined

cefined

[~ Explanation of Color Coding for Yalues —

Al selscted tsms ars program
Black: Some selected tems are user

Red:  “alue that has changed during
the current session

oK.

Cancel

Set To Dstault Valuss Reset T Previous Valuss
’7 attems | | cuertTab | ’7 aitems | | curentTan |

4 b
Beam | Bracing (C) |B|acmg [Sll Deck | Shear Stud Del\ectlonl Vlblalmnlﬂ_’
Item Walue
1 | CbFactar i}
2 | Bracing Condtion Lenath Specitied Y
3 | Absolate Length? es
4 | Unbraced L22, mm 400
P 5  Unbraced L22 Ratio 0.254

[ Item Desaiiption

constiuction condition.

M aximum unbraced length ratio for
buckling about the beam local 2 axis for

Blue:
determinsc

defined

[~ Explanation of Color Coding for Yaluss —

Al selected tems are program
Black: Some selected tems are user

Red:  Valus that has changed during
the current session

Cancel

Set To Default Values
’7 Al tems | Current Tab | ’7

Reset To Previous Yalues
Al tems | Current Tab |

Yy

I

I
o

Hl H

Wiew/Revise Preferences..,
Wiew/Revise Overwrites..,
Select Design Groups..,

Select Design Combinations...
Start Design/Check Shift+F7

Interactive Design

Display Design Info.,  Ctrl+Shift+F7

kdake Auto Select Section Mull...
Change Design Section..,

Reset Design Section to Last Analysis

Werify &nalysis ws Design Section..
Werify &l Members Passed...

Reset &l Overarites.,,

Dielete Design Results...
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< [~ Item Desciption
R - Unitless factor used in detsmining
Beam | Bracing (C)| Bracing (5] Deck | Shear Stud | Deflection | ibration | 4] * alnurable berading capaciy, Cb. for
Item Valug strength load combinations. Specifying 0
in the ovenwrites means that this valus is
r1 Ch Factor o

Bracing Candition

Program Calculated

program calculated.

[~ Explanation of Color Codling for Valuss —

Blue:  All selscted fems are program
determined

Black: Some selected items are user
clefined

Red:  Value that has changed during
the currsnt session

Set To Default values
Al fems Currert Tab

Reset To Previous VWalues

Al ftems Current Tab

[nl Carical

-
-

<

Beam | Bracing (C)| Bracing (51| Deck | Shear Stud | Deflection | ibration | 41 *]
Item Value
P 1 |Beam Type Compasite
2 |Deck D Left Varies
3 | Deck Ditestion Left Perpendicular
4 | beeffleft Condition Frogram Caleulated
5 | beeffleft. mm Varies
& |Deck ID Right Varies
7 | Deck Dirtection Right Perpendicular
g | beeff ight Condiion Program Caleulated
9 | beffright, mm Varies

.

~ Item Description

Type of beam design. "NC w studs” s
short for Nancomposite with minimum
shear studs. "NC w/o studs' is shart for
Noncomposite without shear studs

[~ Explanation of Color Coding for Yalues —
Blue: Al selected items are program
determined
Black: Some selected items are user
defined
Red:  Value that has changed during

the currert session

Altens |

ok Cancel

"531 To Default Values

Reset To Previous Values
curent Tab_| ’7 tens | | curenttar |

Beam | Bracing (C] | Bracing (S]] Deck | Shear Slud |Def|a|:tmn Vibration | A

= Itemn Description

Toggle to indicate if a user-defined shear
conhectar pattern is defined.

Item Walue

P 01 |User Patten? Ve
02 | Uniform Spacing, mm 400
03 | Mo Additional Sections o
04 | Single Segment? Yes
08 | Stud Increase Factar 1
0B | Kinimum Estra Studs o
07 | Min Lona Spacing, mm Yaries
02 | Max Long Spacing, mm 9144
09 | Min Tran Spacing, mm Varies
10 | Max Studs Per Row 3 "
11 |Gn, kN 100

rExplanation of Color Coding for Values —
Blue: Al selected tems are program
determined
Black: Some selected tems are user

defined
Red:  Walue that has changed during
the currert session

[ Set To Default values

All tems current

Reset To Previous Yalues

Tah Al tems: Current Tab 0K Cancel
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Beam | Bracing (C)| Bracing (5] Deck | Ghear Stud | Defiection | ibration | | ¥
Item Value

01 | Deflection Check Type Ratio

02 | PreComp DL Limit, L / [t}

03 | Super DL+LL Limit, L / 240

04 | Live Load Limit, L / 360

05 | Totak-Camber Limit, L/ 240

06 | PreComp DL Limit, abs, mm 1}

07 | Super DL+LL Limit, sbs, mm 1}

08 | Live Load Limit, abs, mm a

09 | Totak-Camber Limit, abs, mm a

10 | Calculate Camber? Mo l

11 | Fired Camber, mm 1} <—-

12 | Creep Factor 3

13 | NCI32 Factar 1
b 14 | Composite 133 Factar 075

= Item Description

The factor that accounts for the
modification in deflection of composite
beams due to changes in 133 for
composite: section. It affects deflection
calcwlation anly

[~ Explanation of Color Coding for Values —

Blue: Al selected items are program
determined

Black: Some selected items are user
defined

Red:  Valuethat has changed during
the current session

[~ Set To Default Yalues

Al tems

Reset To Previous values

Currenit Tab All ftems currert Tak

OF. Cancel

Bracing [C] | Bracing [S) | Deck | Shear Stud | Deflection | “ibration | Misc. | LI_’l
Itern Walue
1 |Vibration Criterion Walking
2 Occupancy Category Residential
3 |Damping R atio 003
4 Bap Frequency, cyc/sec 1)
5 |Acceleration Limit, a0/g 0.005
B |Additional Dead Load, katéne 1)
b 7 |Additional Live Load, kof/n® q
8 | Additional Colateral Load, kaf/n? 0

[~ Item Description

Live load [LL), in additional to dead load,
to be considered as mass source. This
increases mass and reduces the natural
frequency of the system,

[~ Explanation of Calor Coding for Valuss —

Blue: Al selected tems are program
determined

Black: Some selected items are user
defined

Red:  Value thet has changed during
the currert zession

[~ et To Default Yaluss

Al ttems

Reset Ta Pravious Yalues

Currert Tab All tems Current Tab

oK Cancel

Bracing (C) | Bracing (5)] Deck | Shear Stud | Deflestion | vibration | Mise. | 4] +]
Item Walue
b1 Congsider Beam Depth? Mo
2 |Mazimurn Depth, mm 11176
3| Minimum Depth, mm 0
4 |Mawimum PCC, % 100
5 |Minimum PCC, % 25
€ | LL Reduction Facter 1
7 | Reaction Factor 1

= Item Description

Toggle to limit beam depth considered in
an auto select section list,

rExplanation of Color Coding for Values —

Blue: Al selected items are program
determined

Black: Some selected tems are user
defined

Red: ‘“alue that has changsd during
the current session

[~ Set To Default Yalues

All tems

Reset To Previous Values

currert Tal All kems Current Tab

Ok Cancel
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E l?: i Delete Design Results.,

Display Composite Beam Design Info
~ Display: r Display: r Diisplay:
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' Desian Data Wl Beam Sections ' Design Data [l Beam Section: ' Desian Data ¥l EBeam Sections
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[T Shear Stud Layaut [ Shear Stud Layout [ Shear Stud Layout
™ Camber [ Camber [ Camber
™ EndReactions [0 End Reactions [0 End Reactions

' Stress Ratios [ Constuction Load ® Stress Ratios ! Construction Load € Stress Ratios [ Constiuction Load
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Composite Beam Design and Review {AISC 360-10)

[~ Member ldentification ————————— Section Infarmation
Story D STORYE Autto Select List |NONE j
Beam B1 Optimal |NrA
Design Group MOKE Last &Analysis |C\PE1 4
Current Designiilest Analysis |C‘PE14
[~ Acceptable Sections List
Eeam 3ection Fy Connector Layout Camber Ratio
CIFE14 Z40.00 9 0.0 1.11%
< [ 2]
| |
~ ReDefine Temporary — Shovwy Details %
Sections Overwrites I ’V Combos I ( Diagrams | Details I
OK I Cancel I

Beam Information
Story | Beam Label | Section | Length | Group | Shored | Tributary Area | LLRF | Location X | Location Y
mm m? mm mm
STORY6 B1 CIPE14 | 3940 None No 394 1 12400 7270
Design Criteria
Fy F. Stud Dia | Stud Capacity | Overwrites | Camber | Cover Plate | Designed As
MPa MPa mm kN mm
240 370 20 924255 No 0 No Composite

Composite Deck Properties

Deck | Deck Direction L Deck Width,b.s | Ec(S) | Ec(D) | Ec(V) | Crop C Bottom
MPa mm MPa MPa MPa mm mm
Left SLABS N/A 25 4925 24820.63| 8273.54 |33507.85| 21.4 0
Right | SLABS8 N/A 25 4925 2482063 8273.54 |33507.85| 214 0
Demand/Capacity Ratio
PCC Stud Segment Stud | Strength | Deflection | Vibration | Governing | Utilization
Layout | Length {mm) | Ratio Ratio Ratio Ratio Ratio Limit
100 9 37146 03 1.044 1.119 0.595 1.119 1
Moment Capacities for PCC
Type |Percent| PNA oM,
mm kN-m
PCC 100 140 38.8522
Full 100 140 38.8522
Moment Design
Type Combo Le Co M, oM, Ratio
mm kN-m kN-m
Construction Positive | DCMPC2| 400 1 16.921 16.2012 1.044
Strength Positive DCMPS2 (3.94E-03 1 16.5727 | 388522 0427

Yv
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Shear Design
Type Combo | Block V, oV, Ratio
kN kN
ConstructionLeft | DCMPC2| OK 17.1786 | 30.7541 0.559
Construction Right | DCMPC2| OK 17.1786 | 30.7541 0.559
Final Left DCMPS2| OK 16.8251 | 30.7541 0.547
Final Right DCMPS2| OK 16.8251 | 30.7541 0.547
End Reactions
Left Combo | Left Reaction | Right Combo | Right Reaction
kN kN
DCMPC2 17.1786 DCMPC2 17.1786
Shear Stud Details (PCC Provided=100%)
Location Distance | Combo | L1 Left | L1 Right | V, Reqd.
mm mm mm kN
Max Moment 1970 |DCMPS2| 1857.3 | 1857.3 302.352
Deflection Design
Type Consider | Combo | Deflection | Limit Ratio OK
mm mm
PreComp DL No DCMPD2 16.6 0 0 Yes
Super Loads Yes DCMPD2 17 16.4 0.106 Yes
Live Load Yes DCMPD2 17 109 0.158 Yes
Total-Camber Yes DCMPD2 184 164 1.119 No
DG11 Vibration Design
Type | Consider | Mode | Actual | Target | Ratio OK
Walking Yes al/g 0.003 0.005 0.595 Yes
Frequency and Effective Weight Parameters
Element | C, Factor El .« D L B w A fa
kN-m? cm? mm mm kN mm | cyc/sec
Slab 1429.6684 71
Beam 2,15 51758352 | 259 3940 | 57127 |198.3205| 35 9.509
Girder 18,1 324831117 | 412 6000 7880 ([292.2252| 12 15.95
Panel 2229451, 4.8 8.168
Walking Acceleration Calculation
fa B W P, a,lg aolg
cyc/sec | Unitless kN kN Unitless | Unitless
8.168 0.025 |222.9451| 0.2891 0.003 0.005
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Wall Pier Labeling
- Wall pier forces are output at the top and bottom of wall pier elements. Also,
wall pier design is only performed at stations located at the top and bottom of
wall pier elements.

- Because the wall piers are associated with story levels, wall pier labels can
repeat at different levels, as shown in the figure.

Wall Spandrel Labeling
Wall spandrel forces are output at the left and right ends of wall spandrel elements.

Also, wall spandrel design is only performed at stations located at the left and right
ends of wall spandrel elements.

Roof
S1 S2
] 52 2nd
S1 s2
52 Base
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CHAPTER 11 — SHEAR AND TORSION

11.9 — Provisions for walls

11.9.8 — Where V,, is less than 0.5¢V,, reinforcement
shall be provided in accordance with 11.9.9 or in
accordance with Chapter 14. Where V, exceeds
0.5¢V,., wall reinforcement for resisting shear shall be
provided in accordance with 11.9.9.
,lg0 ol og kulgs 17-10-9

! Lylgs Y-17-106-4

11.9.9.2 — Ratio of horizontal shear reinforcement b S
area to gross concrete area of vertical section, py, el o Gy sl b asbe SOV, 5 xan Vo laie asilis by o \=¥-18-16-9
shall not be less than 0.0025.

11.9.9 — Design of shear reinforcement for walls

ol 3ye 50 3,F e dlies Y-VP10-0 an dailes bl 5li oyse By eile)] palie’

11.9.9.3 — Spacing of horizontal shear reinforce- Wil OV 5l maS Y amilir wisd cole, Wb F15-10-0 aiy slacusgame il
ment shall not exceed the smallest of £,,/5, 3h, and . .
) PO s ol sleyl 1o balgs b $-1510-0 0y 3 I 38 g

450 mm, where ¢, is the overall length of the wall. w2035 o 0l sl Sl Bl B Billas s o NS5k

g oo plomil

11.9.9.4 — Ratio of vertical shear reinforcement

area to gross concrete area of horizontal section, gy,
shall not be less than the larger of

L )sileyl glocydgume F-15-10-4

L,
5 7;— KR o 33l S ylade g jslate <+ YO 5l ieS Wl 0, e 1-F-18-18-9

h .
pr=0.0025 +0.5(2.5 - 7 (-0.0025)  (11-30) e SR SN
ose (FY=10-9) alaf, oo 51, 2a8 Lg /0 YO 51 S wils 0, Juie T-F-15-10-
and 0.0025, The value of g, calculated by Eq. (11-30) )
need not be greater than p; required by 11.9.9.1. In ) h
Eq. (11-30), ¢, is the overall length of the wall, and h,, P =20+ 0(Y/ A—Z—”)(ph —+/+4Y0) (FY-10-9)

w

is the overall height of the wall.

/
] . . Ls =2 PR 5 iy 00l Sy e gt a18,8 i ) i ie e )
11.9.9.5 — Spacing of vertical shear reinforcement 297 T A Sl S ke 05 8,5 8 Dl ke P e e 239
shall not exceed the smallest of £,/3, 3h, and 450 mm, Spb a8 S L s e La ¥
: IR0 e :

where £, is the overall length of the wall.
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11.9 — Provisions for walls

11.9.8 — Where V,, is less than 0.5¢V,, reinforcement .
. Ve Bsgio (5 iy IS b slogyloas L bylgs Y-YY-4

shall be provided in accordance with 11.9.9 or in
accordance with Chapter 14. Where V, exceeds
0.5¢V,, wall reinforcement for resisting shear shall be
provided in accordance with 11.9.9.

11.9.9 — Design of shear reinforcement for walls

11.9.9.1 — Where V,, exceeds ¢V,, horizontal shear
reinforcement shall be provided to satisfy Eq. (11-1)
and (11-2), where Vg shall be computed by

Ll 55 o STy slojlu slajlasd YF-T-TT—4

B A-Y-F-VY-0 lassy Lulgs asl bl 5 5 baedTils waloilo slalosd 4o \-F-Y_T¥_q
(slossy slalizzd (25,8 i b g oy 6,0 S5 b slolaislu & byrye F-F-F-TY4
“digd Cale, Y-Y-YITYIQ 5 Y-YoYoYYQ

B A-F=F-TYR claasy 5o 45 3,50 10 4 ohs odse 685k ] (alr 4 Y-F_F_¥Y_Q
FYY-Y-YT-0s, alals Gilke odye 6,08 pibe,T lsi o a5 Ty o jgye T-T-F-YT-4

Avf d oy 54
Ve =—%5 (11-29) 5 L Py Pyt s dlali cole, oo Klas alog 5 lge wsly T-F—F-TY4

where A, is area of horizontal shear reinforcement
within spacing s, and d is determined in accordance
with 11.9.4. Vertical shear reinforcement shall be
provided in accordance with 11.9.9.4.

11.9.9.2 — Ratio of horizontal shear reinforcement
area to gross concrete area of vertical section, p;,
shall not be less than 0.0025.

11.9.9.3 — Spacing of horizontal shear reinforce-
ment shall not exceed the smallest of ¢,,/5, 3h, and
450 mm, where £, is the overall length of the wall.

11.9.9.4 — Ratio of vertical shear reinforcement
area to gross concrete area of horizontal section, p,,
shall not be less than the larger of

h
p=0.0025 +0.5(25 - ?"D (0;—0.0025) (11-30)

and 0.0025, The value of g, calculated by Eq. (11-30)
need not be greater than p; required by 11.9.9.1. In
Eq. (11-30), ¢, is the overall length of the wall, and hy,
is the overall height of the wall.

11.9.9.5 — Spacing of vertical shear reinforcement
shall not exceed the smallest of £,,/3, 3h, and 450 mm,
where ¢, is the overall length of the wall.
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03 |DB1 Right Bottom 0
10 |DB2Z Right Bottom o
Top of 11 | Thick Top 250
wall 12 |Length Top 4300
13 |DB1 Left Top 0
14 |DB2Left Top 0
15 |DB1 Right Top 0
Bottom 16 |DB2Right Tap 0
N of wall - -
Elevation Elevation 17_| Material EOKE |
18 | Edge Design PT-Max 0.0z
rExplanation of Color Coding for Walues —
19 |Edge Design PC-Max on3 )
T Blue: Al selected tems are program
A — | determined
Black: Some selected items are user
[~ Set To Default Yalues ———————— Reset To Previous Values ———— defined
21 tems I Selected tems | ’7 Al tems I Selected tems | Red: Value that has changed during
the current =ession
Ok | Cancel
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% Interactive Design

[[5, Display Design Info..  Shift+Ctrl+F5
Make futo Select Section Mull..

Verlfy Analysis vs Design Section...

[C5  Resetall Overnites...

% Delete Design Results..

If no specific edge member dimensions have been specified by the user, the program assumes that the edge member
thickness is the same as the thickness of the wall, and the program determines the required length of the edge member.
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X Madel Eplorer - : Composite Beam Design '
Model |D|splay| Tablesl Hepmtsl Deta\lmgl Composite Column Design »
- Model

~ | Project

; Structure Lapout
Propetties

Steel Joist Design 3

Qwernrite Frame Design Procedure,.

Structural Dbjects Shear Wall Design » Ep Wien/Revise Preferences..,

Groups _

Loads Steel Connection Design » @? Define General Pier Sections...

Named Output ltems

Mamed Plots W Live Load Reduction Factors..  Assign Pier Sections.. b
15, setLatersl Displacement Targets... View/Revise Pier Overwritss...
0_1: Set Tirne Period Targets.. View/Revise Spandrel Overwrites...

[ Select Design Cambinations..

[T, StartDesign/Check Shift+F10
o [ Interactive Design
ik

a [C3, Display Design Infa...  Shift+Ctrl+F5 @

Make Suto Select Section Null.,
Werify Analysis vs Design Section..,

EE Reset &l Onve rurites.,,

[Ge  Delete Design Results...

& Design Output PFier Longitudinal Reinfarcing ;I
Fier Longitudinal Reinforcing

Pier Reinfarcing R atios

) Design Input Pier D/C Ratios

Pier Shear Reirforcing

Pier Edge/Boundan Zones wWidths
Spandrel Longitudinal Reinfarcing
Spandrel Shear Reinfarcing

Spandrel Diagonal Shear Reinforcing
|dentify P-4 Failure

|dentify Shear Failure

Ideniify Al Falures [r—

A

& Design Output Pier Longitudinal Reinforcing ;I

Pier Longitudinal Reinfarcing
. Pier Reinforcing B atios

0 Design Input Pier D/C B atios
Pier Shear Reinforcing
Fier Edge/B oundary Zones Widths
Spandrel Longitudinal Reinforcing
Spandrel Shear Reinforcing
Spandrel Diagonal Shear Reinforcing

Identify P+ Failure
Identify Shear Failure —
Identify Al Failures
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255 oo mysNot Required Sojle € 4 by o Slowloes )5 5355

When the extreme fiber compressive stress, b., exceeds(.2 £, boundary
elements are required (ACI 21.9.6.3), or when the neutral axial depth

calculated from the factored axial force and nominal moment strength are
consistent with design displacement, ,, and exceed the following limit:

c>— D (ACI 21.9.6.2)

600(5,/,)
boundary elements are required (ACI 21.9.6.2).

21.9.6.3 — Structural walls not designed to the [r boundary elements are required, the program calculates the minimum
provisions of 21.9.6.2 shall have special boundary required length of the boundary zone at each end of the wall, Lgz;, which is
elements at boundaries and edges around openings of  caicylated as follows:
structural walls where the maximum exireme fiber
compressive siress, comresponding to load combinations Lgz= max{q/2,c—0.1L,}. (ACI 21.9.6.4(a))
including earthquake effects, E, exceeds 0.2f;. The
special boundary element shall be permitted to be
discontinued where the calculated compressive siress
is less than 0.15f;. Stresses shall be calculated for the
factored forces using a linearly elastic model and gross
section properties. For walls with flanges, an effective
flange width as defined in 21.9.5.2 shall be used.

lay Design Results

@ Design Dutput Fier Longitudinal Reinforcing ;I

Pier Longitudinal Reinforcing
Fier Reinforcing Fatios

€ Design Input
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ETABS 2013 Shear Wall Design

ACI 318-11 Pier Design

Pier Details
Story ID Pier ID Centroid X (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF
GROUND P5 0 11690 4900 396.9 1
Material Properties
Ec (MPa) fc (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24820.63 22 1 413.69 413.69
Design Code Parameters
o7 dc (oM v (Seismic) IPmax IPmin Pmax
0.9 0.65 0.75 0.6 0.02 0.0025 0.8
Pier Leg Location, Length and Thickness
Station D Left X4 Left Y4 Right X2 Right Y2 Length | Thickness
Location mm mm mm mm mm mm
Top Leg 1 0 9240 0 14140 4900 250
Bottom Leg 1 0 9240 0 14140 4900 250
el 53 53 5V 55T e 5 1o s 53 3 JLas 5 RS J S
Flexural Design for P and M; —Tension Reinforcement
Station Edge Length Rebar Area | Tension Py Mus
Location mm mm? Combo kN kN-m
Left Top 600 2578 DWal65 2553.325 9400.3663
Right Top 600 2505 DWal62 2388.7449 -8939.858
Left Bot 600 4054 DWal63 2714.8992 12327.5081
Right Bot 600 3953 DWal64 2553.6395 -11819.7227
Flexural Design for P and M; —Compression Reinforcement
Station Edge Length Rebar Area Compression Py Mus
Location mm mm? Combo kN kN-m
Left Top 1648 Dwal38 3504.9236 -8770.1954
Right Top 600 5100 DWal33 3669.5037 9570.0289
Left Bot 600 5210 DWal36 3737.5633 -11618.6627
Right Bot 600 6633 DWal35 3898.8229 12528.5681

Isdoe 5 0515 2l 531 0.5t o315l 4 1, DB liis (sl PT-Max 51 i (5,5 ) b odd dwlone  5lo,T 457 550 435 LS
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Shear Design

Station D Rebar Shear Combo Py My Vy oV, OV,

Location mm*/m kN kN-m kN kN kN
Top Leg 1 992.35 DWal36 3504.9236 -8770.1954 930.5915 773.889 1739.4309
Bottom Leg 1 992.35 DWal36 3737.5633 -11618.6627 930.3123 615.1401 1580.682

(5 Ol Sl pde b Sl d 28
Stress limit =0.2*f’c
S0 Ol Doy s0 ol b 5 cdilstress limit 5 xS WL oS wil e ojle Judoes 51 Juol> STla> 25 Stress Comp

& S92 S Oldl (il C Limit j\J:f)J'gCDepth&;i\liﬁ.\..:l{StressLimit 5 i stress Comp &S7 5 ) gee )5

t-\bbuﬂbﬂ‘fdjb U’f-‘ Jf&dnﬁ‘)‘Edge Length W')J)o.u& wbr.n()\:.’ Q)ﬂ)-’) (5)_;" dLo-H J}lﬁ -L&Lo

> 44 o awl>e Edge Length = Max( C/2, C-0.1*Lw)
Boundary Element Check

Station D Edge Governing Py M. Stress Comp | Stress Limit| C Depth | C Limit
Location Length (mm)| Combo kN kN-m MPa MPa mm mm
Top-Left Leg 1 300 DWal36 3504.9236 | -8770.1954 6.3 4.4 600 1166.7
Top-Right Leg 1 300 DWal36 | 5869.4935 | 2271.2936 4.16 44 600 1166.7
Bottom-Left | Leg 1 300 DWal38 | 3737.5633 | -11618.6627 7.37 44 600 1166.7
Botttom-Right | Leg 1 300 DWal38 | 6136.1708 | 3131.0753 4.33 44 600 1166.7

\i4
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[~Htem Description

Item Yalue ;I
01 | Design this Pier? Tes
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03 | Design iz Seismic? Tes
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06 |Edge Bar Mame 16d
07 | Edge Bar Spacing 200
08 | Clear Cover 36
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Pier Details

Story ID Pier ID Centroid X (mm) Centroid Y (mm) Length (mm) Thickness (mm) LLRF
GROUND P5 0 11690 4900 396.9 1

Material Properties

Ec (MPa) fc (MPa) Lt.Wt Factor (Unitless) fy (MPa) fys (MPa)
24820.63 22 1 413.69 413.69

Design Code Parameters

o7 dc (oM v (Seismic) IPmax IPmin Pmax
0.9 0.65 0.75 0.6 0.02 0.0025 0.8

Pier Leg Location, Length and Thickness

Station D Left X4 Left Y4 Right X2 Right Y2 Length | Thickness
Location mm mm mm mm mm mm
Top Leg 1 0 9240 0 14140 4900 250
Bottom Leg 1 0 9240 0 14140 4900 250

Flexural Design for P, Ms and M:

. Pu Mu2 Mu3
Station D/C Flexural KN kN-m KN-m
Top 0.381 DWal37 3669.5037 -26.7602 9570.0289
Bottom 0.985 Dwal59 316.2916 -922.044 -2422.2299

Shear Design

Station D Rebar Shear Combo Pu My Vu OV, ®Vn

Location mm?/m kN kN-m kN kN kN
Top Leg 1 625 DWal36 2187.2498 -2980.0229 876.4585 858.7751 1618.9222
Bottom Leg 1 625 DWal36 2321.0851 -4267.4811 781.7683 966.4861 1574.6038

Boundary Element Check

Station D Edge Governing Py M. Stress Comp | Stress Limit | C Depth | C Limit
Location Length (mm)| Combo kN kN-m MPa MPa mm mm
Top-Left Leg 1 0 DWal36 | 2187.2498 | -2980.0229 4.76 44 642.3 1166.7
Top-Right Leg 1 0 DWal36 | 3629.2142 | 768.5816 3.73 44 893.6 1166.7
Bottom-Left | Leg1 0 DWal36 | 2321.0851 | -4267.4811 6.16 44 662.6 1166.7

A
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Station D Edge Governing Py Mu Stress Comp | Stress Limit | C Depth | C Limit
Location Length (mm)| Combo kN kN-m MPa MPa mm mm
Botttom-Right | Leg 1 0 DWal36 3797.8125 | 1138.6303 4.24 44 923.3 1166.7

General Reinforcing Pier Section _wgy 4 >1,b-0-f
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7.7.1 — Cast-in-place concrete (nonprestressed)
The following minimum concrete cover shall be pro-

vided for reinforcement, but shall not be less than
required by 7.7.5 and 7.7.7:

(c) Concrete not exposed to weather
or in contact with ground:

Slabs, walls, joists:

Minimum No. 43 and No. 57 bars .........c.ccooooeeeee.. 40
cover,mm No. 36 bar and smaller
(a) Concrete cast against and Beams. columns-
permanently exposed to earth .........cccoceecevrconnnnns 75 Primary reinforcement, ties,
(b) Concrete exposed to earth or weather: stirrups, spirals 40
Shells, folded plate members:
No. 19 through No. 57 Dars.......c.oeeeeeeeen. 50 Ne. 19 bar and larger..
No. 16 bar, MW 200 or MD 200 wire, No. 16 bar, MW 200 or MD 200 wire,
and smaller 40 and smaller 13
5
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Extended Question: When we import a section of our ETABS model into SAFE using the Floor Loads and Loads
Above option, the "Col_Stiff" category automatically appears under Slab Properties. The effect on punching-shear
results is significant. What is "Col_Stiff" and why does it appear?

Answer: In real structures, there is an extremely stiff region within the connections which join columns and walls to
slabs. The "Col_Stiff" elements are stiff area elements in which the software amplifies moment of inertia by 100 times
to capture the increased stiffness of these connections.

The effects associated with modeling these increased stiffness properties within connections include the following:

Deflections are more realistic and less conservative in magnitude.
Rebar design is also less conservative since reinforcement is designed according to response at the face of the
column, and not at the centerline of the support.
Punching-shear results will change since the stiffness of the areas around the punching-shear perimeter change.
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9.3.5 — In Chapter 22, ¢ shall be 0.60 for flexure,
compression, shear, and bearing of structural plain
concrete.
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CHAPTER 22 — STRUCTURAL PLAIN CONCRETE

22.5 — Strength design

22.5.1 — Design of cross sections subject to flexure
shall be based on

oM, > M, (22-1)
where
M, =042, [f] S, (22-2)

if tension controls, and
M,=0.851.S,, (22-3)

if compression controls, where S, is the coresponding
elastic section modulus.
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Ordinary Concentrically Braced Frames (OCBF)

For this framing system, the following additional requirements are checked or
reported (AISC SEISMIC F1.1).

= When B¢,/ P, (or Q_P,/P, for ASD) in columns due to prescribed load-
ing combinations without consideration of amplified seismic load is greater
than 0.4, the axial compressive and tensile strengths are checked in the ab-
sence of any applied moment and shear for the special seismic load combi-

nations as described previously in the “Special Check for Column™ section
of this manual (AISC SEISMIC F1.2, B2, D1.4a(2)).

= All brace members are checked to be Seismically Compact consistent with
moderately ductile members in accordance with Table 4-1 (AISC SEIS-
MIC F1.5a, D1.1, Table D1.1). If the criteria are satisfied, the section is re-
ported as SEISMIC as described earlier in “Classification of Sections for
Local Buckling” in this chapter. If this criterion is not satisfied, the pro-
gram issues an error message.

= The maximum KI/r ratio of the braces for V or inverted-V configurations
is checked not to exceed 4.0, /E/F, (AISC SEISMIC F1.5b). If this crite-
rion is not met, an error message is reported in the output.

Note: Beams intersected by chevron (V or inverted-V) braces are NOT cur-
rently checked to have a strength to support loads for the following two con-
ditions (AISC SEISMIC 1):

(a) A beam that is intersected by braces shall be designed to support the
effects of all tributary dead and live loads from load combinations
stipulated by the code, assuming the bracings are not present (AISC
SEISMIC F1.4a(1)).

(b) A beam that is intersected by braces and supporting earthquake load shall
be designed to resist the effects of the load combinations stipulated by
the code, except the brace forces have to be replaced by their capacities.
The forces in all braces in tension shall be assumed to be equal to
R F, A4, (AISC SEISMIC F1.4a(1)(i)). The forces in all braces in com-
pression shall be assumed to be equal to 0.3 P, (AISC SEISMIC

F1.4a(1)(iD)).
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4.10.5 Evaluation of Brace Connection Forces

For each steel brace in the structure, the program reports the maximum axial
force at each end of the brace for the design of the brace-to-beam connections.
The brace connection forces reported are the maxima of the factored brace axi-
al forces obtained from the loading combinations.

For special seismic design, the brace connection forces are not taken less than
the following special values for different types of framing. The special seismic
requirements additionally checked by the program are dependent on the type of
framing used.

Bracer axial forces for seismic designs are evaluated for braced frames (SCBF,
OCBF, EBF) only. No special checks are performed for moment frames (OMF,

IMF, SMF).
= For SCBF, the bracing connection force is taken as the minimum of the two
values (AISC SEISMIC F2 6c):
{a) The expected yield strength in tension of the bracing member, deter-
mined as R F, 4, (LFRD) or R F, A, /1.5 (ASD), as appropriate (AISC
SEISMIC F2.6¢(1Xa)).

(b) The maximum load effect of the ampiified seismic load combination
(AISC SEISMIC F2.6¢(1)(b)).

= For OCBF or OCBF], 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 appropriate (AISC
SEISMIC F3.6b{a)).

(b) The maximum load effect of the amplified seismic load combination
(AISC SEISMIC F3.6b{bXi))-
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= The shear strength for link beams is taken as follows (AISC SEISMIC

15.2b):
V,<¢V, (LRFD) or (AISC SEISMIC F3.5b(2))
V,<V,/Q, (ASD), (AISC SEISMIC F3.5b(2))
where,
v, =min¥,, 2M, / &) (AISC SEISMIC F3.5b(2))

0.6F 4, for P/P.<0.15
(AISC SESIMIC F3-2, F3-3)

c

V,= rY
0654, /1-|=| for £/R.>0.15

F, forP/P.<0.15

M = — ‘AISC SEISMIC F3-8,F3-9
» ﬂ(%) forP/P.>0.15 ¢ )

= If P,/Pc >0.15, the link beam length, e, is checked not to exceed the fol-
lowing:
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= The beam strength outside the link is checked to be at least the beam force

corresponding to the amplified controlling link beam shear strength, 1.25
RV, for 1-Shapes, and 1.4 R,V, for Box shapes (AISC SEISMIC F3.3).
The controlling link beam nominal shear strength is taken as follows:

¥, = min(V,,2M, / ). (AISC SEISMIC F3.5b(2))

The values of ¥, and M, are calculated following the procedure de-

scribed previously (AISC SEISMIC F3.5b(2)). The correspondence be-
tween brace force and link beam force is obtained from the associated load
cases, whichever has the highest link beam force of interest.

For load combinations including seismic effects, a load @, is substituted
for the term E, where @, is defined as the axial forces and moments gen-
crated by at least 1.25 RV, for I-Shapes and 1.4 RV, for Box shapes,
where ¥, is the nominal shear strength of the link beam (ASIC SEISMIC
F3.3).

= All braces are checked to be Seismically Compact for moderately ductile
frames in accordance with Table 4-1 (AISC SEISMIC F3.5a, D1.1, Table
D1.1). If these criteria are satisfied, the section is reported as SEISMIC as
described earlier under the “Classification of Sections for Local Buckling”
in this chapter. If these criteria are not satisfied, the program issues an error
message.

= The brace strength is checked the brace forces corresponding to the ampli-
fied controlling link beam nominal shear strength 1.25R,V, for I-Shapes
and 1.4R,V, for Box shapes (AISC SEISMIC F3.3). The controlling link
beam nominal shear strengths are obtained by the process described earlier
(AISC SEISMIC F3.51(1)).

For load combinations including seismic effects, a load @, is substituted
for the term E, where @, is defined as axial forces and moments generat-
ed by at least 1.25 RV, for I-Shapes and 1.4 RV, for Box shapes, where
¥, is the nominal shear strength of the link beam (ASIC SEISMIC 15.6a).
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