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Seismic Design for Reinforced Concrete
Building

Overview

This example problem is meant to demonstrate the design of a Reinforced Concrete building structure
subjected to floor loads, wind loads and seismic loads.

Description
Seismic Design Data
Dual system (special reinforced concrete structural walls with special moment frame) in the
transverse direction

Special moment frame in the longitudinal direction
Assigned to a high seismic zone

Methodology

Response spectrum analysis
P-Delta analysis

Model
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Figure 1 : Reinforced Concrete Building Model
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Figure 2 : Typical Floor Plan
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Figure 3 : Longitudinal Section
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Design Procedure

1. Material & Section Properties Input

Material
- Concrete fc’ = 4,000 psi
- Reinforcement fy = 60,000 psi

Section

- Edge columns 24x24 in.

- Interior columns 30x30 in.

- Beams 20x24 in.

- Walls 18 in. (In-plane & Out-of-plane)

Properties
Material ] Section | Thickness |
I Mame Type Standard DB ‘ ‘
1 G Cancr ASThAL [Gra [ hdadifn, 1
Properties
Material Section | Thickness |
ID Mame Type Shape
1 Edge Caolumn User SE MochfgI
2 Interior Colurnn User SE
_ 2 Boam llegr 2B DE|EtE
Properties ,_Ié]
Material | Section Thickniess SEEED NER e
D Type Thickness(t)  Oftzet Add.| [ DB/User |
1 Walug 1.500000 Mo Modity X
Section D1 [ Solid Rectangle -
Delaty
[ Com||  Name EdgeColmn g jge g [AISCIOILS)
Imnpo
@ Sect, Name
—E&t——
T Built-Up Section
H
L ASCI0IUS)
Cl
z H 24 in
B 24 in

|¥] Cansider Shear Defarmation,
|| Consider Warping Effect(7h DOF)

Offset © Center-Center

Change Offset ...

[ Show Calculation Results.. | [ OK [ Cancel || Apply

Figure 4 : Material & Section Properties Input
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2. Create Model

Units : Length > ft

& Set UCS to X-Y Plane
Origin: 0,0, 16

Change View Direction > (on)

¥ Set Line Grid add

Grid Name = 2F

X-Grid Lines Add

Relative > (on)

“T@26°

Y-Grid Lines Add

Relative > (on)

B@22

Add/Modify Grid Lines
Define Grids

B ™ Line Grid, Line Grid Snap (toggle on)

B

Define Grids-(Model View)

Paint Grid ~ Line Grid E :
Current Grid : Mone Add odify Grid Lines ﬁ
Delete
Modify d Mame : 2F
Copy Grid Lines Yf-Grid Lines
2 | [z
[ ok ] [ Aepy ] [ Coss J|}2) H e
(26)
(26) |
1560 26 )
182 (26 S
[ 0K | [ Cancel |
FGrid Lines ﬁw
1 dbsolute @ Relative
Lines :  7@26
Example © -5.0, -35, 4, 6G@3{ Ex : 6@3 results in & grid lines at the spacing of 3)
( 0K | [ Cancel |

Figure 5 : Create Grid Lines
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DehdoE =
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I 3:Beam
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Figure 5 : Grid Lines in X-Y Plane

Generate Floor Plan
(5 Hidden, ¢ Node Number, «* Element Number (toggle on)
" Create Elements
Element Type = General Beam / Tapered Beam
Section Name = 3 : Beam

Draw Elements as shown (Refer Figure 6)

al‘_‘]zﬂﬁﬂga 3 Gan 2015 - [C GanwTuterial i 2. Saiseric Design for RC Buil ismic-RC_1 *) - [Modal View] = @ B
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I Map-mesh
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1 moseview x

Elemene
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(2

53 Start Wumber =
Nodo Mumber : 8 [ =
ElementHumber | 81 [ ;
Element Tye q
General buarry Tapared baan =) 2 2 N 2 . 3 - . . 2 a
@
-
k| q El &
L3
i : ! ™
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2
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Mt s fa = & 8
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s Sttt et ® # : 4
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Figure 6 : Floor Plan
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Generate Columns

ﬂ= Change to GCS
Select All

_,_
i

Extrude Element

Node — Line Element
Reverse 1-J > (on)

Element Type = Beam
Material = 1 : Grade C4000
Section = 1 : Edge column
dx, dy, d, =0, 0, -16

D ZhRHEE Gen 2015 - [C:#L renewal pp 2. Seismic Design for RC BuildingwSeismic-RC_1 #] - [Model View]

EUTCGl ModeElement  Properties  Boundary  Load  Analysis  Results  Pushover  Design  Queny  Tools

& ucs - “H Dimension | &1 Structure | *7* Check/Duplicate Elements
5§ Grids + Lsare | [Coispioyeree eagesFace -
Stvumne cnmrm
e’ | strutores- | Dotmr | (£ Named piane i change ~ | & Check Element Local Axis
e, I TRENERRIEDR R N® % 3 EEEEERE P e e
[reemens & x| RGN x| Y=
ment [V C]
Eloment Aeibute 0
Element Type:
Material :
1 [1: Grade Ca000 + ][] o)
Section a
®
1 [1: Edge Calumn_ ~ (o) &
Beta Anle 1 0 - [Deg] i
Q¢
&
Generation Type %
© Translate ) Rotate © Project
Translation
© Equal Distance
© Unenual Distance =
5]
)]
dx.dy.dz: 0.0 -16 ft =)
Number of Times : 1 =)
A
=
F 05

Message Window

Task Fane [ [T\ commana message { Anayas tessage
For Help, press F1

Frame-sL  |U:0,66,8

’
<] = HE (b [non =) (FI] T 2 /2 2

Figure 7 : Generate Columns

Change Properties of Interior Columns

Work > Properties > Section : 1 : Edge column = Active
(| Display > Property > Property Name > (on)
Isometric View (Refer Figure 8)

Top View > Calselect Window > Select Interior Columns
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Work > Properties > Section = 2 : Interior column
Drag & Drop (Refer Figure 9)

Gen 2015 - [C app 2 for RC 1) - [Madel View] = B B

DiEndoE =

Q|

Node/lement  Properiies  Bounday  load  Anshsis  Results  Pushoves  Design  Queny  Took B beip - - o x

-~ AGEITEENREEIESN RN E
v o x| [ C————

[2]1: Grade Ca00
5 X Secton: 3
T i

DEPODIE!

OR>0000 0H 6%

Figure 8 : Inactivate Beams

Seismic Design for RC Building#Seismic-2C_1 *] - [Model View]

Structure  Node/Flement  Properties  Boundary  Load  Anaysis  Aesults  Pushover  Design  Query  Taos O rep - - - x

= ¢ ymamic - ) view Boint - *y seect - s+ | 2 ucsecs - S M close - | [T Honzartay
B0 @ BT e N e ] el 1= =l o iouie
ean - B cascae

Redraw Intial Previous Adwe Inactve AN leerse i Hew
(7] setect e - e P | o [ premous

R R ] ™

*3 Elements : &
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B g Ieepgplunn e - - [—r— i gpin E -
H H
H H
H H
H H
H H
H H
b % oo e g e ro S T
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T\ Command wessage  Rnabus Hessase 7

Figure 9 : “Drag & Drop” Interior Column Properties
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Generate Walls
[ Hidden (toggle off) ; H  Node Number (toggle on)
[ Display > Property > Property Name > (off)

[ Select Window (Refer Figure 10)

JH Active

|* Create Elements

Element Type : Wall

Membrane > (on)

Wall ID > Auto Inc. > 1

Material Name > 1:Grade C4000

Thickness > 1:1.5000

Intersect Node > (on)

Nodal Connectivity > 50, 42, 10, 18 (Referg@ on Figure 11)
Select Single > Wall Element 1

Translate Element > Copy

Equal Distance (dy, dy, dz) > 130, 0, 0

Wall ID Increment = 1

1 HEsHSI B INABENE|

R - )

4 g
}
6 08:+%2BL 250

=
155, Command essage [ Fraves essen

2

Figure 10 : Location of Wall Element
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‘Seismic Design for AC Bullding#Seismic-AC_1L *] - [Model View)

Eoundayy  Load  Anaiyeks

S e ez oo b
& s TY R e S 17
este | Tramiate Disce Mesge

% nosa

nsaes £

Create Elsments
53 Stan Number
Mode Number  : 85
Element Number : 83

Element Type N

T

%W

Sub Type: @ Mambrane ) Plate — 1
Wall Type: @ Plate base ) CRB.
wll 10 i

Hade Connect : @ Pin

D0 0008 08 $%2R2 000

Hs
N2

1 [1: Grade C4000

Thickness

Mo, Thickness
(T T—)

® Bela fngle

Ret, Vector d
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[xyz ~ Enl
Inersect: [¥Node [7Elem  [w] R
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B ST ] o A

Figure 11 : Nodal Connectivity of Wall Element
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Figure 12 : Generation of Wall Element
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Building Generation

Select All

Structure > Building > Control Data > Building Generation
Number of Copies = 11

Distance(Global Z) =12 [ #dd | [ Apely |

n 5 TEENSBBOIEIRG N ® N

4 B modelview x

Start Node Mumber 417 ()
Start Elernent Nurber : 1009 [

Bullding Generation

Number of Coples 5 11 =
Distance(Giobal 2): 12 #
Materialinc, L
Column Section inc. : 0

Beam Sectionne, 10 7]
Brace Sectionnc, 1 0

Wall Thickness Inc, : 0 1

Operatons

[[Add | [Modily) [Delete
Copy Dist®  Mat.  Col
noe o0

‘ T— a
Buiding Generation Table
[¥]Copy Node Atributes =]
[7/Copy Element Awibute: )
\Copy Building Atibuter  [u]

[ Merging Tolerance
Close

06 = B006 N $%R2E0 2 S0

[571\ Command teassge £ Eoayaa iesaage |

| K™ 0
ios ~Jt_ <] % A »W?Q.v s/ 2=

Figure 13 : Building Generation
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Generate Story Data

Structure > Building > Control Data > Story

[ Auto Generate Story Data... |

Story Data =5
Ground Level
[ ]
Module N Story N Level(ft Heightft Floor -
ule Name ory Name evellft) eight(ft) Diaphragm
Base Roof 148.00 0.00 | Consider
Base 12F 136.00 12.00 | Consider
Base 11F 124.00 12.00 | Consider
Base 10F 112.00 12.00 | Consider
Base 9F 100.00 12.00 | Consider £
Base 8F 88.00 12.00 | Consider
Base TF 76.00 12.00 | Consider
Base 6F 64.00 12.00 | Consider
Base 5F 52.00 12.00 | Consider
Base 4F 40.00 12.00 | Consider |
Base 3F 28.00 12.00 | Consider
Base 2F 16.00 12.00 | Consider
?aé:n ’{ Wnd ’{ 51': / | nlnn AR NN | N nnt ransidar i i
Al tory in eismic Ll i b
N\
[ Auto Generate Story Data..., /  Dae Magule. . |
LT
Automatic Generation of Story Data @ —
Unselected List Selected List
Mo Level MName Level Height ol
1F i} 16
2F 16 12
IF pai] 12
4F 40 12
5F 52 12 L
EF B4 12 1
F 6 12
aF a5 12
aF 100 12
10F 1z 12
1F 124 12 m
12F 136 12
Bmnf 142 n
[#Include Seismic Accidental Eccentricity @ 5 % of Plan Dimension
[@]Include Wind Eccentricity 15 % of Plan Dimension
( QK. | [ Cancel |

Figure 14 : Generation of Story Data
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3. Boundary Conditions Input
The lower ends of the columns are assumed fixed.

Boundary > Supports > Define Supports
D — All > (on)

R — All > (on)

4 Select Window

e ISR Gen 2015 - [C 2 Seimic Design for A 1] - [Model View] o B =
- Seuntans
w5 | L K ) e B g

Detine | Point Sustace Elastic Rigid Genersl | Beam End Besm End Plste End
Supports | Spnng Sprng - | Cheieme ottsets

[ R IR PR ® S S 2N 3D Ty s AT PEEFEEERIEEE] - CLLIREY - B
@@ moseview x| b [m
Boundary
Supports =& . %
Boundary Giroua Hame |
Dsfaut = () L}
Options

@ Aod O feplace © Dalete

Suppor Type (Local Direction)

z

Sy Iy
R 1 I
bz X

SR >0006 N +2%L 00001

o .

 Eo-AL = o

h xm v @2 w

n =

= FR-AL - 't 1
.

E o |

v -

e shssssnnnnnnn |

Roply | [ Cluse

@
—

[The project. will be saved by the sut

[ TST5\ commans Message { Anwramisssem 7 . .
ips =[n ] &1Ho » [noa <l [FII] ) 4 2 =

Figure 15 : Boundary Supports
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4. Loading Data Input
Load > Static Load > Create Load Cases > Static Load Cases

- Dead Load

- Live Load

- Wind Load (X-direction)

- Wind Load (Y-direction)

- Earthquake Load (X-direction, Eccentricity direction-Positive)
- Earthquake Load (X-direction, Eccentricity direction-Negative)
- Earthquake Load (Y-direction, Eccentricity direction-Positive)
- Earthquake Load (Y-direction, Eccentricity direction-Negative)

Static Load Cases [ﬁ
Mame ol Add
Type : [Eanhquake (E} -
Description : Earthquake Load in ¥-dir {-ve Ecc)
No Name Type Description >
1|DL Dead Load (D) Dead Load
2|LL Live Load (L) Live Load
3 [WX Wind Load on Structure (W) | Wind Load in X-direction
4 (WY Wind Load on Structure (W}| Wind Load in Y-direction
5 |EXP Earthquake (E) Earthquake Load in X-dir (+ve Ecc
6 | EXN Earthquake (E) Earthquake Load in X-dir {-ve Ecc)
7 |EYP Earthquake (E) Earthquake Load in Y-dir (+ve Ec =
b 8 [EYM Earthquake (E) Earthquake Load in Y-dir (-ve Ecc
*
4 UL F

Figure 16 : Loading Data Input
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Self Weight
Load > Static Loads > Structure Loads/Masses > Self Weight

z=-1
Node Element Boundary Mass Rl

[Self Weight -] [..

Load Case Name

L]
Load Group Mame

C—

Self Weight Factar

Wat.T
gty

x 0
¥ o0
Z 0

Y 2 Group

Load Case
-1 Default

oL oo

[ [

Operation
[ Add | [Modify | [ Delete |

Figure 17 : Self Weight Load
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Floor Load

Load > Initial Forces/Misc. > Assign Floor Loads > Define Floor Load Type
- Name > Typical Floor : DL = -30 psf, LL = -75 psf
- Name > Roof Level : DL =-10 psf, LL = -20 psf Add

Load > Initial Forces/Misc. > Assign Floor Loads > Assign Floor Load
- Load Type > Typical Floor

- Two Way Distribution

- Copy Floor Load > (on)

- Axis>z (on)

- Distance > 10@12

- Assign Nodes Defining Loading Area > (1, 8, 32, 25)

Similarly, assign floor load at roof level :

- Load Type > Roof Level

- Copy Floor Load > (off)

- Assign Nodes Defining Loading Area > (386, 387, 417, 410)

r N
[ oK ] [ Close ] Floor Load Type =
Floor Load Type Name & Description
Name : Roof Level
Description
Floor Load & Load Case
Load Case Floar Load
1.[DL >| -10 [ bttt [¥18ub Beam Weight
2 |LL | -20 [ie] I/t [[15ub Beam Weight
3 [NOMNE ~| [0 | Ibi/fa Sub Beamn Weight
4 [NONE ~||0 . bttt Sub Beam Weight
5 NOME - |0 Ibi/ft Sub Beam Weight
6 NOME > |0 Ibt/ft Sub Beam Weight
7. NONE ~ [0 - Ibi/tts Sub Beam Weight
8 NONE ~ [0 L b/t Sub Beam Weight
Define Load Case,,,
Name | Description I~ Add
Typical Floor ey )
3T Root Level
* Delete
-

[EY—
A Mune | B : e
i Tpical | 4 Avign Plane Laass -

|Assian Flaor Losds.
Load Group Name
(Default [
Floor Load Type
Load Tpe: (Typical o =) (o]
Distbuson: (Twn way

Exclude Inner Elem, of Area
Alow Polyson Typs Urit Arss

e

pa— ]ﬁ |:, T
ﬁl’w-mﬁmi

Unemadsled Susr-fleam
Wo, of Sub Beams 0 |2
Sub-Beam Angle(AZ): 30 -
UnitSelf Weight: 0 g
Load Direction & Projection

a
31
<\
2
B2
@
-
-
-
2
&
0

Load Directon : (GlobalZ__=]
Projection : Yes @ No

Deseriptian
Hades Dafiring Loading Ares

¥ Copy Floar Laad
s M

y wz
Distances; 10212 ]
(Example : 5 345 3850)
Convent 1o Beam Load Type

Apgly | [ Clase

HETI [ P ——

Figure 18 : ASS|gnFIoor Loads
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EEIRTETE 3 Gen 2015 - [C: 1 #] - [Model View] = @ B
tosa o
[statctonss] O sesmic ©) settiement e, O serweiont % 3] L Bement | (i -
s O S T g I8 & : e e d
@ Movnptasd (et ot Hyation A Compiions | ) Spectied Dil. e | 44 Aemgn e o =
§’*""”5?ITEEX*§@®I.‘JIQKOX*@I'R BT HiAAcEs AN o mm NN G

9 B moseview x |

S0 1= BE068INE 4% L 000! 8

Ststc Load Case 8 (EVN : Eare|

Figure 19 : Floor Load Distribution

16



Seismic Design for Reinforced Concrete Building

Wind Loads

Load > Static Loads > Lateral > Wind Loads
Add
Load Case Name > WX
Wind Load Code > IBC2012 (ASCE7-10)
Alternate Method > (on)
Basic Wind Speed > 85 mile/h
Exposure Category > B
Scale Factor in Global X > 1
Scale Factor in Global Y >0
Apply
Load Case Name > WY
Scale Factor in Global X >0
Scale Factor in Global Y > 1

Apply

0

Close

VAEIIj/MEIIj\fY ‘Wind Load Specification Iﬁ‘

Load Case Name : [..]

Wind Load Code @ |IBC2012{ASCEF-10) -

Description :

@ Alternate Method ) Directional Procedure
‘Wind Load Parameters
Basic Wind Speed : [i] mileh rWl'nd — @1
Exposure Category ©
Mean Roof Height 0 ft Load Case Code Mame Description Add

W IBC2012 ;

Tapographic Effects [, ] Wy IBC2012 todity
Met Pressure Coefficient (Cnet)
Windward 073 Leeward -0.51

Wind Eccentricity

®-Dir, (W=) © ) Positive ) Negative @ None
Y¥-Dir, {Wy) © ) Positive ) Negative @ MNone
‘ind Load Direction Factor (Scale Factor)

®-Dir, 1 Y-Dir, 0 Z-Rat, |0
Additional Wind Loads (Unit:Ibf )

Story | Addx | Add-y | Add-Rz |~ [ Add

[ Wind Load Profile,,, ] [ Ok ][ Cam:el] Apply

Figure 20 : Input Wind Loads
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Convert Model Weight & Loads to Masses

Structure > Type > Structure Type

- Structure Type > 3-D (on)

- Convert Self-weight into Masses (on)

- Convertto X, Y (on)

- Gravity Acceleration > 32.1719 (ft/sec?)

Structure Type =)
Structure Type
@ 3-D "1 #-Z Plane T Y-Z Plane T X-Y Plane ) Constraint RZ

Mags Control Parameter
@ Lumped Mass
[l Consider Off-diaganal Mazsses
[]Considering Rotational Rigid Body Mode for Modal Participation Factar

O Consistent Mass

Convert Self-weight into Mazses

T Convertto X, V. Z @ Convert to X, ¥ T Convertto 2
Gravity Acceleration : 321719 ftigece
Initial Temperature : 0 [F1

[] &lign Top of Beam Section with Floor (- Plane) for Panel Zone Effect / Display
[] Align Top of Slab(Plate} Section with Floor (X-¥ Plane) for Display

[ OK | [ Cancel |

Figure 21 : Convert Model Weight to Masses

Load > Static Loads > Structure Loads/Masses > Nodal Masses > Loads to Masses
- Mass Direction > X, Y (on)
- Load Type for Converting > All (on)
- Gravity > 32.1719 (ft/sec?)
- Load Case > DL
- Scale Factor>1
Add
- Load Case>LL
- Scale Factor > 0.25

[ Add ][ oK |
Loads to Masses &r
hass Direction
DR oY Dz
@ x Y QY. Z @XZ
IRYE

Load Type for Converting

[¥] Modal Load
[¥]Bearn Load
[] Floor Load
[¥] Pressure (Hydrostatic)

Gravity :  321T191E ftisecs
Load Case / Factor
Load Case : |LL -
Scale Factor ;.  0.28

LoadCase Scale

oL 1
L 0.25 Madify

Delete

Femove Load to Mass Data

[ oK. ] [ Cancel |

Figure 22 : Covert Model Loads to Masses
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Static Seismic Loads

Load > Static Loads > Lateral > Seismic Loads

——

- Load Case Name > EXP

- Seismic Load Code > IBC2012 (ASCE7-10)

- Seismic Design Category > E

- SiteClass>C

- Ss=1.0

- S1=03

- Importance Factor (1) =1

- Period (Code) > X-Dir.=1.2; Y-Dir.=0

- Response Madification Coef. (R) > X-Dir. = 8 (Special moment frame),
Y-Dir. = 8 (Dual system: special reinforced concrete
structural walls with special moment frame)

- Scale Factor in Global X =1

- Scale Factor in Global Y =0

- Accidental Eccentricity in X-direction > Positive (on)

- Accidental Eccentricity in Y-direction > Positive (on)

Apply

- Load Case Name > EXN

- Period (Code) > X-Dir.= 1.2 ; Y-Dir.=0

- Scale Factor in Global X =1

- Scale Factor in Global Y =0

- Accidental Eccentricity in X-direction > Negative (on)
- Accidental Eccentricity in Y-direction > Negative (on)

Apply

- Load Case Name > EYP

- Period (Code) > X-Dir.=0; Y-Dir.=1.2

- Scale Factor in Global X =0

- Scale Factor in Global Y =1

- Accidental Eccentricity in X-direction > Positive (on)
- Accidental Eccentricity in Y-direction > Positive (on)

Apply

- Load Case Name > EYN

- Period (Code) > X-Dir.=0; Y-Dir. = 1.2

- Scale Factor in Global X =0

- Scale Factor in Global Y =1

- Accidental Eccentricity in X-direction > Negative (on)
- Accidental Eccentricity in Y-direction > Negative (on)

0K

Close

;
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Static Seismic Loads Lé] Add/Modify Seismic Load Specification @
Load Case Coda Mame Description Add Load Case Name E]
ExP IBC2012(ASCET-10) - Seismic Load Code @ [IBC2012(ASCET-10; -
EXN IBC2012(ASCET-10)

EVP [BC2012(ASCET-10) Dy ¢
0

Seismic Load Parameters

Design Spectral Response Acceleration

S5 1 ~ Fg 100000  Sds OBBEEY g

ot = v | ot 5103 - Fv 150000 gdi 030000 g

Period Coef, (Cu} 140000 TL 4 sBC

Risk Category E] Importance 1 -

Seis, Design Category : Sds 0 Sd1 D = D

Structural Parameters

®-Dir, =D,
© Analytical Period : 0 ]
® Approximate Period @ 1.2 i E
Fundarnental Period : 1.2 i
Response Modification a a
Factor (R) - -

Seismic Load Direction Factor (Scale Factor)
*-Direction : 1 Y-Direction : 0
#ccidental Ecoentricity

*Direction (Ex) ' @ Positive ) Megative ) None
Y-Direction {Ey) : @ Positive ) Megative ) None
Torsional Amplification

[T Accidental Eccentricity Inherent Eccentricity
Additional Seismic Loads {Unitilbf ft)

Story | Add-X | Add-y | Add-Rz |;| [Add |

[Seismic Load Profile,., | [ OK ] [Cancel] | Annly

ke

Figure 23 : Input Static Seismic Loads
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Response Spectrum Load

Load > Seismic > Response Spectrum Data > Response Spectrum Functions
Add

Design Spectrum
- Design Spectrum > IBC2012 (ASCE7-10)

- SiteClass>C
- Ss=10
- S1=03
, :
Generate Design Spectrum lﬂ
Design Spectrum : [IECZ012(ASCET-10) -
Design Spectral Response Acceleration
Site Class
Spectral Acceleration (Ss)  [HI ~ g
Spectral Acceleration (513 0.3 v g
Fa 1.00000 Sds  0.BBBEY q
Fy  1,50000 Sd1 - 0,30000 g
Importance Factor (I} 1.0 -
Response Modification 4 -
Coet, (R)
Long Tran, Period (TL) 4 (Sec)
Maw, Period © 6 (Sec)
’7 [ Ok, ][ Cancel |
/
r B
Add/Modify/Show Response/ krum Functions M
PR T T TyM T, Spectral Data Type
: IBC201Z(ASCET-10) = @ Mormalized Accel, ) Acceleration 1 Melocity ) Displacement
Bsssssssnssnnnnna”
Scaling Gravity Graph Options
[ Import File | [ Design Spectrum | @ Scale Factor i 2070 fiyzace [ %-axis log scale
= Damping Ratio
Period | SpectralData| » = pioimum Value |0 -
(sec) @) |E| F 9 0.05 [C]*-axis log scale
1 0.0000 0.0667 |—
2 0.0600 0.1333 0.160417
3| o.o900 0.1667 0. 120417
4 0.1200 0.1667 —
5| 01800 0.1667 g e \
5] 0.2400 0.1667 L \
7 0.3000 0.1667 = 0.0804167 .
8| 0.3600 0.1667 B ceparer N
9| 0.4200 0.1667 ] ~
5 0.osose1e7 M,
10 0.4500 0.1667 v T
11| 04800 0.1563 0.02081€7
12| 0.5400 0.1389 0_0004166€7
13 0.6000 0.1250 0.01 1.01 z2.01 3.01 4.01 5.01 €.01
14| 0.6600 01136 | ~ Fericd ({sec)
Desctiption 1BC2012: Site,C.55.1.00.51,0,30,Fa.1.00.Fv.1.50,5ds.0.67.5d1.0.30.1." Apply

Figure 24 : Response Spectrum Loads
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Load > Response Spectrum Analysis Data > Response Spectrum Load Cases
- Load Case Name > RX

- Direction > X-Y

- Excitation Angle = 0 (deg.)

- Scale Factor (I/R) > 1/8 =0.125

- Period Modification Factor =1

- Function Name (Damping Ratio) > IBC2012(ASCE7-10) (0.05) > (on)
- Interpolation of Spectral Data > Linear (on)

- Accidental Eccentricity > (on)

- Modal Combination Type > SRSS

&dd
- Load Case Name > RY

- Excitation Angle =90 (deg.)
- Modal Combination Type > SRSS

Close

Response Spectrum Load Cases -

Spectrum Load Case
Load Case Name: A%

Direction : ( Madal Combination Control @1
[ Auto-Search Angle Modal Combination Type
@ Major Ortho @ SRSS (O CAC O ABS (O Linear
Excitation 4ngle: U 2 [deal [C] Add signs(+.-) ta the Results
Scale Factor : 0.125 @ Along the Major Mode Direction
Period Modification Factar : &long the Absolute Maximum Yalue
1 /7 [/] Select Mode Shapes
Modal Combination Contral 2 ] & Mode | Use | Moade Shaps Factor | =
sl & 1.0000
Spectrurn Functions g % 13333
Function Marme (Damping Ratio) IRl 0000
[IBC2012( ASCET-10y (0,05) 5] ¥ 1.0000
6 ¥ 1.0000
7| ¥ 1.0000 L
8| ¥ 1.0000 |~
9| ¥ 1.0000
q 10) V] 1.0000
[T &pply Damping Method
Darmping Method...
Correction by Darmping Ratio =
Interpolation of Spectral Data [ Check All | [ Check Mone |
@ Linear () Logatithrm
( Ok, | [ Cancel |
#ccidental Eccentricity [ L
Description :
LoadCase  Direction  Scale
R HY 0,125
Ry o d 0,125
Cperationg

[ Add | [Modify| [Delete |

[ Eigenvalue Analysis Contral,., |

Figure 25 : Response Spectrum Analysis
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5. Analysis

Analysis > P-Delta Analysis Control

- Number of Iterations =5

- Convergence Tolerance = 1e-005

- P-Delta Combination > Load Case > DL ; Scale Factor > 1
Add

- P-Delta Combination > Load Case > LL ; Scale Factor = 0.25
Add

Analysis > Eigenvalue Analysis Control

- Type of Analysis > Eigen Vectors (on) > Subspace lteration (on)
- Number of Frequencies = 10

- Number of Iterations = 20

- Subspace Dimension =0

- Convergence Tolerance = 1e-010

Perform Analysis

Eigenvalue Analysis Control @

Type of Analysis

@ Eigen Yectors () Ritz Vectors
@ Subspace lteration
1 Lanczos

Eigen Yectors
Eigenvalue Control Parameters

Number of Frequencies : |10 = Murnber of lterations : 20

(| [l 4]

Frequency range of interest Subspace Dimension : !

Search From @ 0 [cps] Convergence Tolerance © 1e-010
To: 1600 [cps]
Fiernove Eigenvalue Analysis Data ( 53 | [ Cancel |

P-Delta Analysis Control @

Control Parameters

Murnber of lterations  + 5 =

Convergence Tolerance: 1e-005

P-Delta Comnbination

B T—

Scale Factor @ 0.25

Load Case  Scale
oL 1 Add
LL 0,25

Rermove P-Delta Analysis Data

[ oK | [ Cancel |

Figure 27 : P-Delta and Eigenvalue Analysis Control
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6. Design Input
Results > Combinations
Concrete Design > Auto Generation
- Option > Add (on)
- Design Code > ACI318-11
- Scale Up Factor =1.48 ; RX
- Scale Up Factor=1; RY

Bi-directional combination
needs to be investigated, but
omitted in this tutorial. .

EEssssEEsEEsEsEEsEEEEEsEEEREERERnEnnandt

SesEsmEsmEEnn

VLaad Combinaticns x>
General | Steel Design  Concrete Desian | SRC Design | Footing Desian |
Load Cormbination List Load Cases and Factors
No Name | Active Type Description |~ LoadCase Factor |~
[ 1]cLCB1 |Stren |Add 14D P [DL(ST) 1.4000
2|cLCB2 |[Stren | Add 1.2D + 1.6L *
3|clCB3 ([Stren |Add 1.2D + 1.6WX + 1.0L L
4|{cLCB4 |[Stren |Add 12D+ 1.6WY + 1.0L
5]clLCB5 ([Stren |Add 1.2D - 1.6WX + 1.0L L4
6|cLCB6 [Stren |Add 1.2D - 1.6WY + 1.0L
7]cLCB7 ([Stren |Add 1.2D + 1.0EXP + 1.0L
8| cLCB8 |Stren Add 1.2D + 1.0EXN + 1.0L
9|cLCBY [Stren |Add 1.2D + 1.0EYP + 1.0L
10| cLCB10 | Stren | Add 1.2D + 1.0EYN + 1.0L
11]cLCB11 | Stren Add 1.2D - 1.0EXP + 1.0L E
12| cLCB12 |Stren | Add 1.2D - 1.0EXN + 1.0L
13| cLCB13 |Stren | Add 1.2D - 1.0EYP + 1.0L
14| cLCB14 |Stren | Add 1.2D - 1.0EYN + 1.0L
15| cLCB15 |Stren | Add 1.20 + 1.0(1.48)(RX(RS}+RX(E
16| cLCB16 |Stren | Add 1.2D + 1.0(1.48)([RX(RS) RXES
17| cLCBA7 |Stren | Add 1.2D + 1.0(1.0)RY(RS)+RY(ES
18] cLCB18 |Stren | Add 1.2D + 1.0{1.0)RY(RS)RY(ES)
19| cLCB19 |Stren | Add 1.20 _ 1.0(1.48)(RX(RS}*RX([ES
20| cLCB20 [Stren | Add 1.2D - 1.0(1 48)(RX(RS)-RX(ES)
21] cLCB21 |Stren | Add 1.2D - 1.0(1.0){RY{RS}RY(ES) - A
< n L3 -
S ENEEERRRRRRRRRR RS
[ Copy | [ Import.. 2] [ Auto Generation, | [ aSpread Shest Form |
Bassssns [EEELLL]
File Narne: CflsersituseriDesktopwh ewal € [ Browse | [ Make Load Combination Sheet | | Close
\ /£
[
for of Load ]

ption
@ Add Replace

Code Selection

Steel @ Concrete SRC
Footing
Design Code @ |ACIS18-11 A

Scale Up of Response Spectrum Load Cases
Scale Up Factor 1

Factor  Load Case Add

1,480 RX Madify
1,000 RY

3
4

Delete

Wind Load Factor
@ Strangth-lavel ) Service-laval
Seismic Load Factor
® Strength-level © Service-level
Consider Lateral Soil Pressure Factor

0.9

Ianipulation of Construction Stage Load Case

® ST Only CS Only ST+CS
[7] Consider Orthogonal Effect
Set Load Cases for Orthogonal Effect,..
@ 100 : 30 Rule
SRES(Square-Root-ol-Sum-of-Squares)
Generate Additional Load Combinations

[Tl for Special Seismic Load
[Tl for Vertical Seismic Forces

( Factors for Seismic Design.,.

Will Execute Construction Stage Analvsis
Consider Losses for Prestress Load Cases

! Define
1 Factors

Figure 28 : Generation of Load Combinations for Concrete Design
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Compare RX (RY) with EX (EY)

RX (RY):
Results > Tables > Result Tables > Story > Story Shear (Response Spectrum Analysis)

- Spectrum Load Cases > RX(RS) (on) & RY(RS) (on)
- Shear Force (Without Spring)

Shear Force

Inertia Force = = Eccentric
Level Spring Reactions Without Spring With Spring Eccentricity | Story Force
Story Spectrum Woment
() X Y X Y X Y X Y ] (Ief) (A Ioh
(IbT) (b} (lof) (T} (lef) (lbf) (Ibf) (lof)
»

12F 136.0000 | RX(RS) 6.64592+004 | 0.00002+000 | 0.00002+000 | 0.0000&+000 | 5.1709¢+004 | 0.0000¢+000 | 5.1709¢+004 | 0.0000+000 | 3.3000e-000 | 65489e+004 | 219412005
[ 124.0000 | RX(RS) 5.74522+004 | 0.0000&+000 | 0.0000e=000 | 0.0000&+000 | 1.1583e=005 | 0.0000&+000 | 1.1583e+005 | 0.0000e+000 | 3.30002=000 | 574822+004 | 1.8968e=005
10F 112.0000 | RX(RS) 5.33828+004 1 0. 1.63416+005 | 0 3 5.33826+004 | 1.7619e+005
oF 100.0000 | RX(RS) 5.3730e+004 1 0. 1 0. 3 5.3730e+004 | 1.7731e-005
8 83.0000 | RX(RS) B 2.2738e+005 | 0.0000e+000 | 2.2738e+005 | 0. 3. B 1.7987e=005
7F 76.0000 | RX(RS) 5.6120e+004 | 0.0000e+000 | 0.0000¢+000 | 0.0000e+000 | 2.5096e+005 | 0.0000e+000 | 2.5096e+005 | 0.0000e+000 | 3.3000e+000 | 5.6120e+004 | 1.8520e+005
6F 64.0000 | RX(RS) 5.7092e+004 | 0.0000e+000 | 0.0000€+000 | 0.0000€+000 | 2.7204€+005 | 0.0000€+000 | 2.7204e+005 | 0.0000e+000 | 3.3000e-000 | 5.7092e+004 | 1.5540€=005
5F 52.0000 | RX(RS) 5.83222+004 | 0.0000&+000 | 0.0000€=000 | 0.0000&+000 | 2.9230=005 | 0.0000+000 | 2.9230e~005 | 0.0000€+000 | 3.30002-000 | 583222004 | 1.5246e=005
[ 40.0000 | RX(RS) 5.74012+004 | 0.0000e+000 | 0.00002=000 | 0.0000&+000 | 3.1255¢=005 | 0.0000&+000 | 3.12556+005 | 0.0000e+000 | 3.30002=000 | 57401e+004 | 1.8942e=005
3F 28.0000 | RX(RS) 5.31458+004 3.3314e+005 | 0. 3.3314e+005 | 0. 3 5.31456+004 | 1.7538e+005
oF 16.0000 | RX(RS) 3.8772e+004 3 0. 3 0. 3. 3.9772e+004 | 1.3125e-005
1F 0.0000 | RX(RS) 3.66522+005 | 0.0000e+000 | 0.0000e=000 | 0.0000e+000 | 3.6652€+005 | 0.0000e+000 | 3.6652e+005 | 0.0000+000 | _0.00002-000 | 0.0000e+000 | 0.0000e=000
Roof 148.0000 | RY(RS) 0.0000e+000 | &2332+004 | 0.0000¢+000 | 0.0000e+000 | 0.0000+000 | 0.0000e+000 | 0.0000+000 | 0.0000e+000 | 9.1000e+000 | 8.2332¢+004 | 7.4922e+005
12F 136.0000 | RY(RS) 0.00002+000 | 1.0413¢+005 | 0.0000¢+000 | 0.0000¢+000 | 0.0000+000 | 8.2332¢+004 | 0.0000e+000 | 8.2332¢+004 | 5.10002-000 | 1.0413e+005 | 5.4760e-005
[ | 124.0000 [ RY(RS) 0.00002+000 | 7.9195+004 | 0.0000=000 | 0.0000&+000 | 0.0000=000 | 1.8585€+005 | 0.0000e~000 | 1.8585¢+005 | 5.10002=000 | 791952004 | 7.2068e=005
10F 112.0000 [ RY(RS) 0.00002+000 | 6.5364e+004 | 0.00002=000 | 0.0000+000 | 0.0000=000 | 2.6141€+005 | 0.0000e+000 | 26141+005 | 5.10002=000 | 6.53642+004 | 5.54B2e=005
oF 100.0000 | RY(RS) 0. 3.1380e=005 3.1380e+005 | 5.10002-000 | 665532004 | 6.0563e=005
8 83.0000 | RY(RS) 0. 7.5427e+004 351542005 35154e+005 | 9.10002-000 | 754272004 | 6.863%e+005
7F 76.0000 | RY(RS) 0.0000e+000 | &.2318¢+004 | 0.0000¢-000 | 0.0000e+000 | 0.0000e+000 | 3.8405¢+005 | 0.0000e+000 | 3.8405¢+005 | 9.10002+000 | 82318¢+004 | 7.4309e-005
6F 64,0000 | RY(RS) 0.0000e+000 | £.2208€+004 | 0.0000€+000 | 0.0000€+000 | 0.0000€+000 | 4.1856€+005 | 0.0000+000 | 4.1896€+005 | 510006000 | 5.2208e+004 | 7.4609€-005
5F 52.0000 | RY(RS) 0.00002+000 | 7.3775¢+004 | 0.0000¢+000 | 0.0000&+000 | 0.0000€+000 | 4.5817€+005 | 0.0000e+000 | 4.5817¢+005 | 5.1000e-000 | 7.3775e+004 | 671356005
[ 40.0000 | RY(RS) 0.00002+000 | 5.8127e+004 | 0.00002=000 | 0.0000&+000 | 0.0000=000 | 4.9759e+005 | 0.0000+000 | 4.9759e+005 | 5.10002=000 | 5.581272+004 | 5.2895e=005
3F 28.0000 | RY(RS) 0. 5.32208+005 5.32208+005 | 8.10002000 | 3.81448+004 | 3.4711e=005
2F 16.0000 | RY(RS) 0. 1.8738e+004 5. 5. 9.10002-000 | 1.6738e+004 | 1.7051e=005
1F 0.0000 | RY(RS) 0. 5.6733e+005 5.6733e+005 56733+005 | 0.00002-000 | 0.0000e+000 | 0.0000e=000

Figure 29 : Story Shear (Response Spectrum Analysis)

EX (EY):

Load > Static Loads > Lateral > Seismic Loads
Load Case > EXP > Modify > Seismic Load Profile
- Story Shear (on)

Similarly, select Load Cases EXN, EYP & EYN

-
Seismic Load Profile
Component Salect Profile
@ =-Dir () Stary Force
0 w-Dir @ Story Shear
1K &Y Dir ) Owerturning Moment
) 5R3E
Story Weight Elev. Seizmic Added o
Hame Force Force
Roof 535079.91| 148.0 66829298 0.0
12F 1589384.7| 136.0 56194.153| 0.0 =
11F 1589384.7| 1240 24916.175| 0.0
10F 1589384.7| 112.0 T4014.273| 0.0 4
9F 1589384.7| 100.0 §3514.248| 0.0
8F 1589384.7| 88.0 53445929 0.0
TF 1589384.7| 76.0 43849.99 (0.0
6F 1589384.7| 64.0 34770734 0.0 -
4| m | 3
o 200000 400000 €00000
3 y Jhe
File Name: ClsersWuserwDesktopWhRelease rene ey =
[ Make Seismic Load Calc, Sheet | [ Browse |
- r

Figure 30 : Story Shear (Static Seismic Loads)
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Design > General > General Design Parameter >Definition of Frame

X-direction > Unbraced | Sway (on)
Y-direction > Braced | Non-Sway (on)

Design Type > 3-D

Auto Calculate Effective Length Factors > (on)

[ Ok | - .
Definition of Frame &J

Definition of Frame

@ Unbraced | Sway
) Braced | Non-sway

#-Direction of Frame

T Unbraced | Sway
@ Braced | Non-sway

‘f-Direction of Frame

Design Type

@ 3-D 71 %-Z Plane
T ¥=Z Plane 71 ®-Y Plane

Auto Calculate Effective Length Factors

[ 0K | [ Close |

Figure 31 : Definition of Frame

Design > General > General Design Parameter > Modify Live Load Reduction Factor

General Tab

Option > Add/Replace (on)

Applied Components > Axial Force (on)
Top View > Select Window [

Interior columns: Reduction Factor = 0.56
Edge column: Reduction Factor = 0.69

Corner column: Reduction Factor = 0.88

(eIl Steel Concrete  SRC

[Madify Live Load Reduction F ][]

Option
@ Add/Replace T Delete

Reduction Factor @ |56

Applied Components
[ &ll Farces

Awial Force

[ Maments

[T Shear Farces

Figure 32 : Modify Live Load Reduction Factor
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- Unbraced Length (L, Lb)

- Option > Add/Replace (on)

- Unbraced Length > Ly=0 ; Lx=0

- Laterally Unbraced Length > Do not consider (on)
- Select All &

- Equivalent Moment Correction Factor (Cm)
- Option > Add/Replace (on)

- Moment Factor > Calculate by Program (on)
- Select All %

“pply
T T —
Option [EquwalentMnmentCnrrectlm v]D
@ Add/Replace T Delete Optian
Unbraced Length @ Add/Replace *) Delete
Ly + 0 ft Mornent Factor
Lz : 0 ft Cry: G
Laterally Unbraced Length Cmz: [
Lb @0 ft

[7] Calculate by Program
|71 Do not consider

Figure 34 : Equivalent Moment Correction Factor
Figure 33 : Unbraced Length

Design > Design > RC Design > Design Code

- Design Code > ACI318-11

- Apply Special Provisions for Seismic Design > (on)
- Select Frame Type > Special Moment Frames (on)

Concrete Design Code ==

Design Code @ |ACI316-11 -

Apply Special Provisions for Seismic Design
Select Frame Type
@ Special Moment Frames

O Intermediate Moment Frames
) Ordinary Moment Frames

Shear Wall Type
"] Special RC Structural Wall
Boundary Element Method
3 = |w/B00Su )

450
1.20
fo = 0,2fck
Shear for Design
Update by Code
FWetal=SUMIMpri/L>max(Vel Ve2)/2)  Fi=0
Iethod
@ MAX(Wel Me2) © MIN(VelMe2) © Wel O Ve
Wel | Wg +al«SUMIMpr)/L cal= 1
VeZ | Wg + aZsveg Lal= 1

Member Types ta be excluded in Seismic Design
[¥] Sub-Beam [¥] Cantilever
Underground Beam/Calumn

Mornent Redistribution Factar far Beam 1

Figure 35 : Concrete Design Code
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Design > Design > RC Design > Strength Reduction Factors
Update By Code

=

Strength Reduction Factors @

Design Code @ ACISTE-11 i Update By Code|z

Strength Reduction Factors

For Tensile Contral {phi_th IR
For Compressive Control

- Member with Spiral Reinforcement (phi_cty : 0.7
- Other Reinforced Member {phi_c2) - [.BG
For Shear and Tarsion (phi_yv) . 075

[ il J[ Close |

Figure 36 : Strength Reduction Factors

Design > Design > RC Design > Design Criteria for Rebars (Refer Figure 37)

Design Criteria for Rebars I&
For Beam Design
IMain Rebar : Lk _ Rebar,,, |
Stirrups L#3 - Arrangement : (2 o
Side Bar BT -
dT @ 0 ft dB : 0 t

[T] Doubly Rebar Conslder Spacing Limit for Main Rebar

i Spliced Bars ¢ @) Mone @ 60% () 100%

For Columin Design

Main Rebar # Rebar. .
Ties/Spirals HELS ~| Arangement :Y:[2 -
do @ 0 ft iz -

Coneslder Spacing Limit for Main Rebar
Spliced Bars : ) None @ 60% ) 100%

Far Brace Design

Main Rebar L Fiehar... |
Ties/Spirals |#3 >| Amangement :Y:[2  «+
do &0 ft F —

Consider Spacing Limit for Main Rebar
Spliced Bars ¢ ) Mone @ 50% () 100%

For Shear Wall Design

‘ertical Rebar L #5 Febar, .
Horizontal Rebar — : [#5 ~| End Rebar From : |#5 -
#3
(.656167979
de @ 0 ft dw ¢ 0 ft
[ Input &dditional Wall Data.,. |
s

Figure 37 : Design Criteria for Rebars
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Design > Design > RC Design > Modify Concrete Materials

Select material ID #1

Rebar Selection

- Code > ASTM (RC)

- Grade of Main Rebar > Grade 60
- Grade of Sub-Rebar > Grade 40

" ™
Medify Concrete Materials ﬁ
Material List
1D Marne felfckl R Chk  Lambda Main-bar Sub-bar

1 Grade 4000 57 % Grade 60 Grade 40

Concrete Material Selection

Code Grade :
Specified Compressive Strength (fclfck) +|57E000 bf it
[T Light ‘Weiaht Concrete Factar (Lambda) @ ||

Rebar Selection

Code @ | ASTMIRC) -
Grade of Main Rebar : | Grade G0 =| Fy : |G640000 Il e
Grade of Sub-Rebar : | Grade 40 »| Fys: |5760000 b/t

[ Moadfy | [ Close |

Figure 38 : Modify Concrete Materials
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7. Design Output

Design > Design > RC Design > Concrete Code Design > Beam Design

ACE18-11 RC-Beam Design Result Dialog o] @ |
Code @ ACI318-11 Unit: Ibf . ft Prirmary Sorting Option
@ Member ©SECT @ MEME
Froperty
Section fc -
PO| N(-) | LC P(+) | LC LC il
Bc I Hc fy g Mu B AsTop Rebar Wy B AsBot Rebar Vu B AsV Stirrup L4
of | nf| ws
1 Beam 576000 | | | 180744 11| 0.0143 343 95372.1| 11| 0.0100 347 36939.1| 22| 0.0048 | 233 @35
3 | [T [1.665]2.000|8640000] M [527986] 31| 0.0053 347 750147 7| 0.0073 347 206411| 22 0.0021| 243 @85
26.000 0.000| 0.000] s7e0000] J | 190747 7| 00142 343 95373.3[ 7| 0.0100 347 375986| 22 0.0049 | 233 @35
2 Beam s76000 | | [ 137267 11 o.0140 343 936337 11| 0.0100 347 37436.0| 22| 0.0043 | 243 @35
3 | ™ [1.666]2.000] 8640000 M [4s927.1] 31] 0.00s3 347 61537.9] 11| 0.0060 347 204785 22] 00021 | 243 @85
26.000 0.000[0.000]5760000] J | 183335 7| 0.0137 343 91667.7| 7| 0.0100 347 371016 22| 0.0048 | 233 @35
3 Beam 576000 | | 185767| 11| 0.0138 343 528837 11| 0.0100 347 372745| 22| 0.0048 | 2#3 @35°
3 | ™ [1.666]2.000]8640000] M [468828] 31| 0.0053 347 &0711.3] 11| o.00se 347 20317.0] 22| 00000 | 2#3 @10°
26.000 0.000[0.000]s760000] J | 1esses| 7| o038 343 52794.4| 7| 0.0100 347 37263.1| 22| 0.0048 | 2#3 @35
4 Beam s76000 | | [ 18s708] 11 o.o139 343 92854.0] 11| 00100 3#7 37268.8| 22| 0.0048 | 233 @35
3 | ™ [1.686]2.000]8640000] M [46867.6] 27 | 0.0053 347 60586.8| 7| 0.0059 347 20311.3] 42[ 0.0000 | 243 @107
26.000 0.000 0.000] s760000] J | 185708] 7| 0.0139 343 92854.0] 7| 00100 347 37268.8| 22| 0.0048 | 233 @35
5 Beam s7s000| | | 185s88] 11| o138 348 92794.4| 11| 0.0100 347 37263.1| 22| 0.0048 | 233 @35
3 | ™ [1.665]2.000 | 8640000] M [46888.8] 27| 0.0053 347 607118 7| 0.0058 347 20317.0 22| 0.0000| 2#3 @107
26.000 0.000[0.000]5760000] J [ 185767 7| 0.0138 348 92883.7| 7| o.0100 347 372745 22| 00048 | 233 @35
B e cannn | 1 | amamazl ax | nnaaT = we mizaml a4 | aninn e arana &l mn | nnnae | nows me e
[C]Connect Model Wiew Result View Option
[ Select Al |[ Unselect &l |[ Re-calculaion | @&l @ 0K @ NG
[ Graphic.,, |[ Detail,, |[Summary,,
Option for Detall Print Position [ Update Rebar | [Copy Table |
@l EMd D
Sorted by > Member (on)
Figure 39 : Concrete Beam Design
Design > Design > RC Design > Concrete Code Design > Column Design
Sorted by > Member (on)
ACB18-11 RC-Column Design Result Dialog o & | ]
Code 1 ACI318-11 Unit i Ibf . ft Primary Sorting Option
Sorted by @ Member ©SECT @ MEMB
Property
MENB Section fc Pu Mc Wu o
sE z L Ast V-Rebar As-H H-Rebar
SECT| L Bcl He | Height |  fys B | RatP | Ratm Rat-v
51 Edge Column | 576000 | 8540000 542993 [ 147130 50859.7
r 12 0.0438 2-348 0.0025 | 244 @2
1 2.000]2.000| 16.000 | 5760000 0483 | 0.494 0.254
52 Edge Column| 576000 | 8540000 542993 | 147130 50859.7
r 8 0.0438 83#8 0.0025 | 244 @2
1 2.000] 2.000| 16.000 | 5760000 0.488 | 0.494 0.254
53 Edge Column| 576000 | 3540000 678827 | 75524.6 573198
r z 0.0439 3348 0.0025 | 24 @2
1 2.000]2.000| 16.000 | 5760000 0564 | 0516 0.283
54 Edge Column| 576000 | 8540000 746002 | 83716.0 53285.8
r 2z 0.0439 LEET] 0.0025 | 24 @2
1 2.000] 2.000| 16.000 | 5760000 0619 | 0552 0.284
55 Edge Column| 576000 | 8540000 756133 | B4844.4 584241
r z 0.0439 3348 0.0025 | 24 @2
2.000]2.000| 16.000 | 5760000 0628 | 0.560 0.285
56 Edge Column| 576000 | 8540000 756133 | 84844.4 584241
r 2 0.0438 83#8 0.0025 | 2#4 @2
1 2.000]2.000] 16.000 [ 5760000 0628 | 0.560 0.285
57 Edge Column| 576000 | 8540000 745092 | 83716.0 58285.8
r z 0.0438 3348 0.0025 | 24 @2
1 2.000]2.000] 16.000 [ 5760000 0618 | 0552 0.284
58 Edge Column| 576000 | 8540000 678827 | 75824.6 573198
r 2 0.0438 83#8 0.0025 | 2#4 @2
1 2.000]2.000] 16.000 [ 5760000 0564 | 0516 0.283
58 Edge Column| 576000 | 8640000 658359 | 152728 543417
r 12 0.0438 3348 0.0025 | 24 @2
1 2.000] 2.000] 16.000 [ 5760000 0566 | 0.568 0.268
&0 Interior Colu | 576000 | 8640000 826023 | 111747 112738
r 14 0.0858 12448 0.0116 | 244 @15
2 2500]2.500] 16.000 [ 5760000 0442 | 0397 0522 =
[7] Connect Model View Result View Option
[ Select Al | [ Unselect All | [ Re-calculation | ® Al 0K ONG
[ Graphic,. ][ Defail., |[ Summary.., |
[Draw PM Curve,., | [ Update Rebar |[ Close |  [Capy Table |

Figure 40 : Concrete Column Design
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Design > Design > RC Design > Concrete Code Design > Wall Design
Sorted by > Wall ID + Story (on)
SEL (Select) > WID (Wall ID) = 1 ; Story = 1F
Graphic

ACI318-11 RC-Wall Design Result Dialog el @ s
Code : ACI318-11 (Method 1) Unit: Ibf , ft Primary Sorting Option
Wall ID + Stary @ Story
Wall ID (WID}
WID | SE Wall Mark Wu As-V | V-Rebar | End-Rebar | «
stoy | L[ tw | Hw LCB | As-H | HRebar| BarlLayer
1 w0001 576000 | es4n000| 0.277 [ | 1.0E«07 | 298038 | 0.0043 | #5 @12 Not Use
w1 [z [ 16.000 | 1.5000 | 5760000 0.386 e 30 | 00037 | #5 @13 Double
2 [~ w0002 576000 [Bsa0000] 0277 [ 11,0607 [ z98036[ 0.0043 | #5 @12 NotlUse ||
1F 22000 | 16,000 | 1.5000 | 5760000] 0.388 29 29 | 00037 | # @13 Double
e wh0001 576000 | 8540000| 0320 | | 000000 | 264277| 00032 | #5 @16" Not Use
2F 22000 | 12000 | 1.5000 | 5760000] 0.301 2 30 | 00037 | # @13 Double
2 w0002 576000 | 3640000 0.320 0.00000 | 284277 | 0.0032 | #5 @16” NotUse ||
2F L 22.000 | 12.000 | 1.5000 | 5760000 0.301 2792400 2 29 0.0037 | #5 @13" Double
1 r wM0001 576000 | 8540000 0.291 2549547 0.00000 | 243169 | 0.0032 | #5 @16" Not Use
3F 22.000 | 12.000 | 1.5000 | 5760000 0.245 2 30 0.0037 | #5 @13" Double
2 w0002 576000 | 8540000| 0.291 0.00000 | 243169 | 0.0032 | #5 @16” Not Use
| zw [ 12.000 | 1.5000 | s760000] 0.245 sl 29 | 0.0037 | #5 @13 Double
1 w0001 576000 | 8640000| 0.262 0.00000 | 221542| 0.0032 | #5 @16” Not Use
r 2288378
4F 22.000 | 12000 | 1.5000 | 5760000] 0.216 2 30 | 00037 | #5 @13 Double
2 |- w0002 576000 | 8540000| 0282 | | 000000 | 221542| 00032 | #5 @i” Not Use
4F 22000 | 12000 | 1.5000 | 5760000] 0.216 2 25 | 00037 | # @13 Double
= wh0001 £76000 | 8540000 0233 | | 000000 | 199433 | 00032 | #5 @16° Not Use
5F 22.000 | 12.000 | 1.5000 | 5760000 0.197 2 30 0.0037 | #5 @13" Double
2 r w0002 576000 | 8640000 | 0.233 2030859 0.00000 | 199433 | 0.0032 | #5 @16" Not Use
5F 22.000 | 12.000 | 1.5000 | 5760000 0.197 2 29 0.0037 | #5 @13" Double -
[[1Connect Model Yiew Result Yiew Optian
“L__'Sebst.ﬁy._]'[ Unzelect Al || Re-calculation | Al O 0K NG
»*| [ Graphic.,, |[% Detal, ][ Summary., |[<<]
"'.ﬁ;gw I Culraes [ Update Rebar || Close | [Copy Table |

Figure 41 : Concrete Wall Design
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| Preview Window EI@
& Print S Print 8l o] Close [ Save

1. Design Condition

Design Code - ACI318-11

Unit System - Ibf, ft

Wall ID - 1 (Wall Mark : wh0001)

Story - 1F (Height =16 “q |

Material Data  : fc=576000, fy = 8.64e+006, fys=576e+006psf . T T T -TL
Wall Dim. (Length*Thk) : 2215 .
Vertical Rebar  : #5 @12" (AsV = 0.00431 fi3f) SR

2. Applied Loads

Load Combination : 34

Pu = 1325372 |bf
Mcy = 10015703, Mz = 0.00000 ft-Ibf
3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load pPr-max = 88025955 Ibf
Major Axis
Design Axial Load Strength ePny = 4796477 |bf
Axial Ratio PuigPny =0.276 <1.000....... 0.K
Design Moment Strength oMy = 36145925 ft-lbf =
Moment Ratio MoplgMny = 0.277 < 1.000 ... 0K

Minor Axis

Design Axial Load Strength $ Pnz

Axial Ratio PuigPnz =0.000 <1.000....... 0K
Design Moment Strength phinz
Moment Ratio MazigMnz = 0,000 <1.000....... 0K

4. P-M Interaction Diagram

F{lbf)

Major Axis Minor Axis

g

I T =T = - = = 5% 23 5848835
=22 R 48 3% 28 wmRR s o=
5. Shear Force Capacity Check
Applied Shear Strength Wu = 298038 Ibf (Load Combination: 30)
Design Shear Strength pVorgVs = 482128 + 290987 = 773114 |bf
(As-H_req = 0.00375 58, #5 @137
Shear Ratin Wilel'n =0.,386 < 1.000 ....... 0K %

Figure 42 : Typical Output of Concrete Wall Design
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