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Seismic Design for Reinforced Concrete Building

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 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 |

o] | Marmne | Type | Standard | DB
1 Grade C4000  Concrete ASTM{RC) Grade

Properties

Material  Section | Thickness |

1D | Mame | Type | Shape | add..,
1 Edge Column User SE "
2 Interior Colurmnn User SB e
3 Beam User SE Delete

Section Data

Properties

Material| Section Thickness |
DE/Iser l

D | Type | Thickness(ft) |
1 Valus 1,500000 Section 1D |1 | [ solid Rectangls j

Mame | Edge Column & Lser B ’—_l
Sect. Mamne I—_l

¥ Cansider Shear Deformation.

Offset :  Center-Cenker

Change Offset ...

Show Calculation Results.,, | Cancel

Figure 4 : Material & Section Properties Input



Seismic Design for Reinforced Concrete Building

2. Create Model
Units : Length > ft

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

Change View Direction > (on)

% Set Line Grid £dd

Grid Name = 2F

X-Grid Lines Add

Relative > (on)

T@26°

Y-Grid Lines Add

Relative > (on)

3@22’

Add/Modify Grid Lines
Define Grids

(FF

Define Grids-(Model View)

Paint Grid

Grid Mame :
#-Grid Lines
oK oy | Clos

]:'g'd'd'ﬁ vodfy | Dol | Delal |

#i Line Grid, Line Grid Snap (toggle on)

Y¥-Grid Lines

1Y wodiy | pel | ela |

QK

| Cancel |

Lines :

Example :

" Absolute

v Relative

| 726

-5.0, -3.5, 4, 6@3 { Ex : 5@3 results in 5 grid lines at the spacing of 3 )

I

Cancel |

Figure 5 : Create Grid Lines
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Figure 5 : Grid Lines in X-Y Plane

Generate Floor Plan
# Hidden, - Node Number, 2 Element Number (toggle on)
I# Create Elements
Element Type = General Beam / Tapered Beam
Section Name = 3 : Beam

Draw Elements as shown (Refer Figure 6)

oD C——e ) Ll =
For Fas, prevt 1 o U I0.0 CRO Tepn =1l =1 20 4] plren=] IS0 2

Figure 6 : Floor Plan
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Generate Columns

&, Change to GCS

@ Select All

#1 Extrude Element
Node — Line Element
Reverse 1-J > (on)
Element Type = Beam
Material = 1 : Grade C4000
Section = 1 : Edge column
dy, dy,d,=0,0,-16
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Figure 7 : Generate Columns

Change Properties of Interior Columns

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

Top View > Select Window > Select Interior Columns
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Work > Properties > Section = 2 : Interior column
Drag & Drop (Refer Figure 9)
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Figure 8 : Inactivate Beams
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Figure 9 : “Drag & Drop” Interior Column Properties

Drop
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Generate Walls

£ Hidden (toggle off) ; " Node Number (toggle on)
B Display > Property > Property Name > (off)

Select Window (Refer Figure 10)

i# 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, d,) > 130, 0, 0

Wall ID Increment = 1

QB 08 e Hod loat Buker Bewd Dewn Mok Quey ook Wndw e -8
F\‘w...l‘.n“m USUGSE Ve o Actwabion | Wewd | lode h-g[nq-l. WM Sage | lnad | Bubing | Seltemed | Rend  Query
el et 2> QML w R R A
| D@k Q-c-8RiAYE LEEAASE BY 55 88,0 = 2 = | =[] 8 R e
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Figure 10 : Location of Wall Element
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Figure 12 : Generation of Wall Element
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Building Generation

Select All

Model > Building > Building Generation
Number of Copies = 11

Distance(Global Z) = 12 _Add |

B Pee M lsad e Dets (weon Mgk Cumy [k ke e

|DEnmerAIRes6 HFEAD
@

-2 o il 6 e e

Pusking Garwration Table
¥ Copy biode Atrbutes
¥ Copy Dot Altrbkes

1 18

Fergrg Tokevarce

CLAREL S BT T-1 AL AR L XS N~ FoRoRea =]

_EEETER =, ¥ el

Fo Hep, press F1 . Norel Lk &4, 00847, 5600675, G: 4400887, S6.0067% [ kips =1 [ =

Figure 13 : Building Generation
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Generate Story Data

Model > Building > Story
Auto Generate Story Data,,, |
Close |

Story Data rg|
Ground Level
0 =
Name ‘ Level(ft) ‘ Height(ft) ‘ A AT =
Diaphragm
| |Roof 145.00 0.00 Consider
. |12F 136.00 12.00 Consider
__|11F 124.00 12.00 Consider
.~ |1oF 112.00 12.00 Consider
_|5F 100.00 12.00 Consider
. |BF 88.00 12.00 Consider
_|7F 76.00 12.00 Consider
| |BF 54.00 12.00 Consider
| |5F 52.00 12.00 Consider
| |4F 40.00 12.00 Caonsider 1
| |3F 28.00 12.00 Consider
| |2F 16.00 12.00 Consider
F 000 1R 0A Nn nat ransidar hd
zlz]\story Awiind A Seismic / K | » ]_‘
| Auko Generate Story Data, ..

Automatic Generation of Story Data

Unselecked List Selected Lisk
Mo Mo | Mame | Level | Height: |

1 iF 0 16
2 ZF 16 12
3 3F 28 12
j 4 4F 40 12
5 SF 52 1z
& &F 5] 12
7 7F Th 12
- g gF g5 12
9 9F 100 12
10 10F 11z 12
11 11F 124 12
12 12F 136 12
13 Roof 145 o

v Include Accidental Eccentricity : 5 =% of Plan Dimension
[ o« | cancel

Figure 14 : Generation of Story Data

11



Seismic Design for Reinforced Concrete Building

3. Boundary Conditions Input
The lower ends of the columns are assumed fixed.

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

R — All > (on)

Select Window

il pe D® yen Bedd Lo prbes Bets Desp Mot Quey Dok nde bep -8
oot | Graifirig | UCHIEES | Ve Cor..| acowation || £ “Wowd | Nods | Dewrt | Prcomty B0 | Sige | Lod | Bulling | Seltievert | Reuk | Cusey

lrrsre [EEnmerOIBes® HEOO Jj

1 SRisE LEE 2606 BY 56 Ad § £ = [i=[Bl 8 e

Tree Menu BK 4 Model View bx|
Pods | Blomere | Boundary | Mass | Lsad —— i
Framwarts 2 |

Bourdary Grou Name

fostar ] .

Cptors

S O Beples Delets

Suppert Type (Local Drection)

BE PSS ORI N et t D080

7 T LI

Message Wirdow ax
[The projece will be seved by the aune-save Feavure.

’.’[.l.[.h(mllnw’{ T s | Tl | -
For P, prass FL borel U008 ©0.0.0 wps =|[n =] e ] 1NN 00 2 S

Figure 15 : Boundary Supports
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4. Loading Data Input
Load > 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 gl

Mame g | EYM add

Type B |Earthquake (=] j Modify
Description : | Earthquake Load in ¥-dir. {-ve Eccentricity) Delete

No Name | Type | Description 45
1]0L Dead Load ([ Dead Load
2|LL Live Load (L) Live Load
3 [ YWind Load on Structure () Wind Load in X-direction
4 [ YWind Load on Structure (A WWind Load in Y-direction
== Earthguake (E) Earthguake Load in #-dir. (+ve Ecc
=] = Earthguake (E) Earthguake Load in #-dir. (-ve Ecc
7 |EYP Earthquake (E) Earthguake Load in Y-dir. {+ve Ec
S{EYM Earthquake (E) Earthguake Load in Y¥-dir. {-ve Ecc
*
b
< >

Close

Figure 16 : Loading Data Input

13
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Self Weight
Load > Self Weight
Z=-1 Add

Mode | Element | Boundary | Mass Luad‘

[seF weighit =18

Load Case Name
DL b e
Load Group Mame

Default - J

Self \weight Factor

Hgt2
Wat Y

g

s [0
¥ o0
EEm—

z

Load Case | X ‘ i | o | Group
DL 0 0 -1 Defaul
4 | >
Cperation

Add | Modify | Delete |

Close

Figure 17 : Self Weight Load

14
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Floor Load

Load > Define Floor Load Type

- Name > Typical Floor : DL =-30 psf, LL =-75 psf [4dd |
- Name > Roof Level : DL =-10 psf, LL =-20 psf .,
Load > 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)

ok | Close |

Floor Load Type &

Floor Load Type Name & Description

Mame : Roof Lewvel

Description : |

Floor Load & Load Case

Losd Case Floor Load
N | ECA " Sub Beam Weight
2 [ =] [0 oo bfifez [~ Sub Beam Weight
3. [wone -] | bfifez —
4. [nonE = | bRrea ~

Define Load Case... |

| Mame | Description |“ Add
Typical Floor Modify
» |RoofLevel
*] e |
~ Close
Gt DR e Wl e B Demgn Mgk Quey Ik e i -8

: penumet...| G | CHRGCS | s Lo | Actestion || W | Hexke | Dimars | Prrpmey. [ B | Shage | Laacl | By | St | R | Gy

LR s pepR e AEANRNAIR4SE HEAD

B b @08 mAG eeb b D02 G E

St .
a1 . ¥y 5z

P[00 B o= 2

(Example : 5, 3, 4.5, W95.0)
™ Corwert bo Baam Laad Type
ok | Qo
>
TTTh K 7 eld — LEny
Fex R, pesss FI Norel | U 142, 2,0 G2 TR0 dos=lfn =1 oLl plfre =l TIWCSIT: A

Figure 18 : Assign Floor Loads
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Wind Loads

Load > Lateral Loads > Wind Loads
Add
Load Case Name > WX
Wind Load Code > IBC2000 (ASCE7-98)
Simplified Procedure > (on)
Basic Wind Speed > 85 mile/h
Importance Factor > 1
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

Addfmodify Wind Load Specification X
Load Case Mame | ¥, -
‘Wind Load Code : IBCZ000(ASCET-35) hd
Descripkion : ‘

& Simplified Procedure " Analytical Procedure

'wind Load Parametets

Basic Wind Speed : 85 milefh Wind Loads
Impottance Fackor(l) 1.00 hd | ‘ |
’—4| Load Case Code Mame Description
Exposure Category | B - 3
WK IBCZ000

Wy IBCZ000 Mocify
Delete

Clase

‘wind Load Direction Fackor {Scale Factor)

woir, |1 vor, |l zRat. |

Additional Wind Loads

Sty | addx | Add-v | adderz | add

Delete
wind Load Profile. .. ‘ [a]4 Cancel | Apply |

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

Model > Structure Type

- Structure Type > 3-D (on)

- Convertto X, Y (on)

- Gravity Acceleration > 32.1719 (ft/sec?)

Structure Type

Structure Type

& 3D (™ ¥-Z Plane " v-Z Plane " ¥-¥ Plane " Constraint RZ

Conversion of Structure Self-weight into Masses

" Do nat Convert

* Lumped Mass

 Convertto i, ¥, 2

Gravity Acceleration ;

Initial Temperature :

 Corert b ¥, 1

32.1719 ftjsec?
] [c

" Convertto 2

[~ Align Top of Beam Section with Floor (- Plane) for Panel Zone EFfect [ Display
[ &lign Top of Slab(Plate) Section with Floor (3-¥ Plane) For Display

——

Cancel ‘

Figure 21 : Convert Model Weight to Masses

Model > 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 ]

X

Loads to Masses

Mass Direction

% 'l ~z
T Il - B -
%Y, 2

Laad Type for Converting
[v Modal Load
|w Beam Load
Iv Floor Load
¥ Pressure (Hydrostatic)
Gravity © | 32.17191 Frjsacz
Laad Case [ Factar
Load Case : LL - J

Scale Factor : 0.25

LoadCase Scale

oL 1

= 025 Modify
Delete

Cancel |

oK \

Figure 22 : Covert Model Loads to Masses
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Static Seismic Loads

Load > Lateral Loads > Static Seismic Loads

- Load Case Name > EXP

- Seismic Load Code > IBC2000 (ASCE7-98)

- Seismic Design Category > E

- SiteClass>C

- Ss=10

- S1=03

- Importance Factor (I) =1

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

- Response Modification 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)

- 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)

- 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)

- 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)

Close |

19
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Static Seismic Loads
Load Case | Code Mame | Description | Load Case Name
EXP IBC2000(ASCE. ..
ESM IBC2000(A5CE. . Madify Seismic Load Code : IBC2000{ASCET-96) hd
EWVP IBC2000(ASCE. .. — e
BN IBCZ000(ASCE. .. Description : |

Delete

Seismic Load Parameters

Seisrnic Design Cakegory @ E -
Site Class C -

Mapped Spectral Response Accelsration 1.0 -
Close at Short Perinds(5s) '
Mapped Spectral Response Acceleration at [ g3 =
1 Second Period(511
Impartance Factor @ 1.0 hd

Struckural Parameters

#-Dir, D,
Petiod{Analysis) : ] o
Period{Code) : 1.2 o
Perind Calculator
Response Modification ) 3
Coef.(RY !
Seismic Load Direckion Fackor (Scale Factor)

®-Direction 1 ‘f-Direction : o

Accidental Eccentricity
¥-Direction {Ex) : ¥ Positive ( Megative ( Mone
¥-Direction (Ey) : ¥ Positive (" Megative ( Mone
Torsional Amplification

[~ mccidental Eccentricity [ Inherent Eccentricity

Additional Seismic Loads

Story addx | Addov | Add

Delete
Seismic Load Profile,,. | Ok | Cancel| ‘

Figure 23 : Input Static Seismic Loads
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Response Spectrum Load

Load > Response Spectrum Analysis Data > Response Spectrum Functions
Add

Design Spectrum

Design Spectrum > IBC2000 (ASCE7-98)
Site Class > C

Ss=1.0

- S1=03

Generate Design Spectrum

Dresign Spectrum |IBCZDDD(ASCE?-98) j
Site Class
oA B v C
D " E

Mapped Spectral Response Acceleration 10
&k Short Periods{Ss) !

Mapped Spectral Response Acceleration at ’TL'

1 Second Period(51%

-

Max, Period : & (Sec)

Add/Modify/Show Respon, pectrum Functions

Funckion Marne Spectral Data Type
RAmEsEEsEEEEEEEES
= | IBC2000{ASCE7-98) H + Mormalized Accel, " Acceleration " Welocity " Displacement
.
e e Scaling Gravity Graph Options
Impott File f# Scale Factor ’1— 3217 frjsec: [~ %-axis log scale
Period | Spectral Data | & |~ i value DR (RETD -
e @ q ’? [7 ¥-axis log scale
1 0.0000 0.2667 —
— 0.E691E7
2 0.0600 0.5333 0519157
3 0.0800 0.666T 0569167
4] 01200 0.66ET 0519187 \
i 0.1200 0.66EY = 0369167 Y
6 02400 0.6667 B 0-dLEET Y
— 0.269167
7] 03000 0.6667 o gla19167 \\
g 0.3600 0.6E6T H o o.ze91E7 \\
9 0.4200 0.6EET T 0.z19167 o
& 0189187 P,
10 0.4500 0.6EET -
— 0.119167
11| 04800 0.6250 o oEa156T —
12 0.5400 0.5556 0.0191667
13l 0000 0.5000 0.01 101 z.o1 2.01 a.01 5.01 5.01
14l 06600 04545 ¥ Period (sec)
Description |IBC2DDD(ASCE?-98) 1 Site Class = C, 55 = 1,000, 51 = 0,300 OF | Cancel | 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) > IBC2000(ASCE7-98) (0.05) > (on)
- Interpolation of Spectral Data > Linear (on)

- Accidental Eccentricity > (on)

- Modal Combination Type > SRSS

Add

- Load Case Name > RY
- Excitation Angle =90 (deg.)
- Modal Combination Type > SRSS

Close |

Response Spectrum Load Cases |
Spectrum Load Case

Load Case Mame: RY
Cirection ! w-Y 3 Modal Combination Control E|

Excitation Angle : 90 Q[deg] o
Modal Combination Type
Scale Factor @ 0,125 & S ol ABS O Linear
Period Modification Factar : : [ Add signs(+,-) ko the Results
. o
- : : ‘ol
Madal Combination Cantral = :
Spectrum Functions Iv Select Mode Shapes
Function Name (Damping Ratic) Mode| Use| Mode Shape Factor| 4
MIEC 159 11 1.0000
2l ¥ 1.0000
i 1.0000
4 ¥ 1.0000
: 5V 1.0000
[~ Apply Damping Method
6 ¥ 1.0000
IV 1.0000
[ 8 ¥ 1.0000
9 ¥ 1.0000
~
0 W 1.0000
Interpolation of Spectral Data
f* Linear " Logarithm
v
W Accidental Eccentricity Chack Al | Check Mone |
Description
OK | Cancel |
LoadCase | Direction | Scale |
R-¥% BN 0.125
RY B 0,125
Operations
Add Iodify Delete |

Eigenvalue Analysis Contral. .. |

Response Spectrun Functions., .. |

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
K

H

Analysis > Eigenvalue Analysis Control
Type of Analysis > Eigen Vectors (on) > Subspace Iteration (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
f* Subspace Iteration
" Lanczos

Eigen Yectors

(" Ritz Yeckors

Eigenvalue Control Parameters

s 1 10 * -
T &f (e EEEs § = hurnber of Tterations : 20 =i
Cut-off Frequencies Subspace Dimension : 1 ="
Lower Limit : [cps] Convergence Tolerance 1e-010
Upper Limit : [cps] Frequency Shift : [cps]
| O | Caniel |
P-Delta Analysis Control Pz|

Control Parameters

Mumber of Iterations 5 JZ:I

Convergence Tolerance: 1e-005

P-Delta Combination

Load Case : LL - J

Scale Factor ¢

0.25

Load Case Stcale
oL 1
LL 0.25
Iodify
Delete
|
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 > ACI318-02
- Scale Up Factor =1.48 ; RX Add
- Scale Up Factor=1; RY

add | ok
Load Combinations |:|@@

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

EEssssEEsEssEsEEsEEEEEsEEEEEERERnEnnandt

EYTTTTTITT LT

General ] Steel Design  Concrete Design ] SRC Design ] Footing Design I
Load Comnbination List Load Cases and Factors
No Name ‘ Active | Type | Description ke’ LoadCase | Factor | ks
» 1|cLCET |Stren  Add 1.4D L DL(ST) 1.4000

2|cLCBZ  Stren  Add 120 +1.6L ¥ |
3|cLCB3  Stren  Add 1.20 +1.6Wx + 1.0
4[cLCBA  Stren  Add 1.20 +1.6WY +1.00
5[cLCBS  Stren  Add 1.20 - 1.6WX +1.00
B|cLCBE  Stren  Add 1.20- 1.6WY +1.00
7|cLCB?  Stren  Add 120 +1.0EXP +1.0L
g[cLCBS  Stren  Add 1.20 + 1.0EXM +1.0L
9|cLCBY  Stren  Add 120 +1.0EYP +1.00L

10)cLCB10  Stren  Add 120 +1.0EYN +1.00

11{cLCB11 Stren  Add 1.20- 1.0EXP +1.0L

12{cLCBE12 Stren  Add 1.20- 1.0ExM +1.0L

13|cLCE13 Stren  Add 1.20- 1.0EYP +1.0L

14|cLCB14  Stren  Add 1.20- 1.0E¥N +1.0L

158[{cLCB1S Stren  Add 1.20 +1.001.48)(R-X(RS)+R-=(E

16[cLCB16 Stren  Add 1.2D +1.001.48)(R-X(RS)-R-A(E

17)cLCB17  Stren  Add 1.20 + 1.00.0RY(RS)HRY(ES

18|cLCB18  Stren  Add 1.20 + 1.00.00RY(RS)-RY(ES)

19[{cLCE18 Stren  Add 1.20 - 1.001.48)(R-#(RS)+R-5(E

20|cLCBE20 |Stren  Add 1.20 - 1.001.48)R-~(RE)-R-R(EE

21|clCE21 |Stren  Add 1.20 - 1.001.0RY(RE)+RY(ES) +

£ > e
Copy | Import... Spread Sheet Form |
File Mame: ‘ Cii\Documents and Settings'l,Govind'l,Dasktop'l,R7> Browvse | Make Load Cambination Shest | Clase

Option
& Add ¢ Replace
Code Selection
o & Concrete o o
Dresign Code : [acizis-nz -~
Scale Up of Response Speckrum Load Cases
Seale Up Factor : [1 [rx -
Factaor | Load Case [ Add
Modify
Delete
= o o
—
~
-
—
—
—
—
oK ] Cancel |

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

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

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

Inertia Force Shear Force )
D Spring Reactions without Spring With Spring jcity| Stery | Eccentric
Story Spectrum Force Moment
D x W x ¥ x Y x g i (5] (itIbf)
(Ibf) bty {Ibf) {Ib1) (Ibf) (Ibty {Ibf) (Ibf)
Roof 148,0000 RXCAS) 51709e+004 | 0,0000+000| 0.0000e+000| 0.0000e+000 0.000000e+000,000000e+00| 0,0000e+000 | 0,0000e+000  5.3000e+000| 5,1709e+004| 1,70642+005
Roof 148,0000 | RVERS ) 1,0608e-005| 8,2332+004| 0,0000e+000| 0,0000e+000 | 0,000000e+000,000000e+00| 0,0000e+000 | 0,0000e+000)  9,1000e+000| 8,23326+004| 7,4922e+005
12F 136,0000 | RXCRS ) 6,6463e+004| 0,0000=+000| 0,0000e+000| 0,0000e+000|5,170340e+00|0,000000e+00| 5,1709e+004 | 0,0000e+000)  5,3000e+000| 6,64586+004| 2,1841e+005
12F 136,0000 | RYURS ) 1,3637¢-005 | 1,0413e+005 | 0.0000=+000|_ 0.0000¢+000 1.0605785-00 8.233237¢+00 | 1.06062-005| 8,2332e+004|  9.1000e+000| 1,04132+005| 9.4760e+005
1F 124,0000| RXCAS) 5,7452+004| 0,0000e+000| 0.0000e+000| 0.0000e+000 1,1595382+00|0,000000e+00| 1,1593e+005| 0,0000e+000)  3,3000e+000| 5,7452e+004| 1,8969e+005 |
11F 124,0000 | RVERS ) 1,1790e-005| 7,91952+004| 0,0000e+000| 0,0000e+000 2,377843e-00|1,858519e+00| 2,5778e-005 | 1,85856+005|  9,1000e+000| 7,9195e+004
10F 12,0000 RXCRS ) 5.3352e+004 | 0.0000=+000| 0.0000e+000| 0.0000e+000 1.6340635+00|0,000000e+00| 1.6341e+005 | 0,0000e+000|  3.3000e+000| 5,33326+004
10F 112,0000 | RYERS ) 1,0951e-005 | 6,53642+004 | 0.0000e-+000| 0.0000e+000 | 3,3515212-00 | 2,614140e+00 | 3.35156-005 | 2.6141e+005|  9.1000e+000| 6.5364e+004
oF 100.0000 | RX(RS) 53730e+004| 0,0000e+000| 0.0000e+000| 0.0000e+000 1,993548e+00|0,000000e+00| 1,9933e+005| 0,0000e+000  3.3000e+000| 5,3730+004
sF 100,0000 | RYERS ) 1,1020e-005| 6,6553+004| 0,0000e+000| 0,0000e+000 4,0864265-00|3,198025e+00| 4,08845-005 | 3,1390e+005)  9,1000e+000| 6,6553+004
aF 660000 | RXCRS) 54505e+nni| 0,0000=+000 0.0000=+000|_0.00008+000 | 2.273776e+00 | 0,000000e+00|_2.2735e+005 nnnnnemnﬂl 3.3000e+000 | _5.4505=+004
aF 68,0000 RYVIRS) 1,1179-005| 7.5427e+004| 0,0000e+000| 0.0000e+000 | 4,663599:-00|3,515356e+00|_ 4,6636e-005| 3,5154e+005|  9.1000+000| 7,5427+004
T 760000 | RX(RS) 56120e+004| 0,0000e+000 0.0000e+000| 0.0000e+000 | 2509605e+00|0,000000e+00|_2,5096e+005| 0,0000e+000  3.3000e+000| 5,6120e+004
F 76,0000 | RYIRS} 1,1510e-005| 6,2518=+004| 0,0000e+000| 0,0000e+000 5,14726875-00|3,840457e+00| 5,1473e-005 | 3,64056+005)  9,1000e+000| 6,2316+004
6F 64,0000 | RXCRS) 57052e+004 | 0.0000=+000| 0.0000e+000| 0.0000e+000 | 2.720390e+00|0,000000e+00|_2,7204+005 nnnnnemnﬂl 3.3000e+000 | 5,7082=+004
6F 64,0000 |RYERS) 11710e-005 | 6,2208+004| 0,0000e+000| 0.0000e+000|5.5796145-00|4,169556e+00|_ 5.5796e-005 | 4,1636e+005|  9.1000+000| 8,2208+004
SF 52,0000 | RXCRS) 5,5322+004| 0,0000=+000| 0,0000e+000| 0,0000e+000 2,92302Ge+00|0,000000e+00|_2,9730e+005 | 0,0000e+000  3,3000e+000|_5,8322+004
sF 52,0000 | RYIRS} 1,1962-005| 7,3775+004| 0,0000e+000| 0,0000e+000 5395235500 |4,551744=+00| 5,9952e-005 | 4,5817e+005)  9,1000e+000| 7,3775e+004
aF 40,0000 | RXCRS) 5.7401e+004| 0.0000=+000| 0.0000e+000| 0.0000e+000 | 3.1250635+00|0,000000e+00|_3.1255¢+005 nnnnnemnﬂl 3.3000e+000 | 5,7401=+004
aF 40,0000 [RYERS) 11775e-005| 5,5127e+004| 0.0000e+000| 0.0000e+000 | 6.410434e-00|4,979936e+00| 6.41042-005 | 4,9739e+005|  9.1000e+000| 5.5127e+004
3F 28,0000 | RXCRS) 5,3145e+004| 0,0000=+000| 0,0000e+000| 0,0000e+000 3,331 439e+00 | 0,000000e+00|_5,3314e+005 | 0,0000e+000]  5,3000e+000| 5,3145e+004| 1,7538e+005
3 26,0000 | RYIRS} 1,0900e-005| 3,8144=+004| 0,0000e+000| 0,0000e+000  6,532697=-00|5,321972e+00| 6,53296-005 | 5,3220e+005)  9,1000e+000| 3,81445+004| 5,4711e+005
2F 16.0000 | RXCRS) 38772+004| 0.0000=+000| 0.0000e+000| 0.0000e+000 | 3522304 +00|0,000000-+01 29e+005 | 0.0000+000|  33000e+000| 357725+004 | 1.31252+005
2F 16,0000 [ RYERS) #1575-006| 1,8758e+004| 0.0000e+000| 0.0000e+000 7.225595e-00|5,556550e+01 Ste-D05| 5.5569e+005|  9.1000e+000 | 1.57538e+004| 1,7051e+005
1F -0,0000 | RXCRS) 0,0000e+000| 0,0000=+000 0,0000e+000|_0,0000e+000 | 3,6652082+00 | 0,000000e+00|_5,6652e+005 | 0,0000e+000|  0,0000e+000| 0,0000+000| 0,0000e+000 |
¥ |iF -0,0000 RYIRS} 0,0000e+000| 0,0000=+000| 0,0000e+000  0,0000e+000 7,51 7466500 5,673306e+00 | 7,51756-005 5,6733e+005  0,0000e+000 0,0000e+000 0,0000=+000

Figure 29 : Story Shear (Response Spectrum Analysis)

EX (EY):

Load > Lateral Loads > Static Seismic Loads

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

Similarly, select Load Cases EXN, EYP & EYN

Seismic Load Profile &

Caomponent Select Profile
{* »-Dir " Story Force
" %-Dir (+ Story Shear
" X EY Dir (" Owerturning Moment:
" 5R33
Story Weight Elev. Seismic Added |~
Hame Force Force
Roof 933079.91 | 1480 GE528.295 |00
12F 1589384.7 | 1360 96194 153 |00
11F 1589384.7 [ 1240 84916175 |00
10F 1989354.7 | 1120 74014 273 |00
aF 15893847 | 1000 B3514 246 |00
gF 1989354.7 | 380 23445929 |00
7F 15893847 | FEO 4384999 |00
GF 1589384.7 | 640 34770754 |00 “
£ »

a 200000 200000 E00000

Story Bhear

File Name: | C:\Program Files\MIDAS\MIDAS Gen' TutorialiSei

Make Seismic Load Calc, Shest | Browse |

Figure 30 : Story Shear (Static Seismic Loads)
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Design > 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)

X

Definition of Frame

Definition of Frame

#-Direction of Frame

™ Braced | Non-sway

" Unbraced | Sway
» Braced | Non-sway

Y¥-Direction of Frame

Design Type
+ 3D " #-Z Plane
" ¥-Z Plane " %-% Plane

[v Auto Calculate Effective Length Fackors

Figure 31 : Definition of Frame

Design > 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

General | Steel | Concrete | SRC

|M0dify Live Load Reduction Factorﬂ J

Cption
* Add/Replace " Delete

Reduction Factar : =)

Applied Components

I~ all Forces
v Axial Farce
™ Moments
I Shear Forces
Apply Close

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 i

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

- Moment Factor > Calculate by Program (on)
- Select Al ®&

Close |

General | Steel | Concrete | SRC
General | Steel | Concrete | SRC

LUnhi d Lengthil,Lb

| biet-d ten oty ﬂJ |Equivalent Mornent Correction FacIjJ
Cption Option
Clddioeecs BT & add/Replace " Delete
Unbraced Length T
Ly ¢ |0 ft Criny : a
Lz : |0 ft T I —
Laterally Unbraced Length ™ Calculate by Program
Lb : |0 ft

Appl Close
[ Da nat consider ﬂ Q

Apply Close

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

Design > Concrete Design Parameter > Design Code

- Design Code > ACI318-02

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

Concrete Design Code E|
Design Cade : ACI318-02 -

Iv Apply Special Provisions For Seismic Design

Select Frame Type

i+ Special Moment Frames

" Intermediabe Moment Frames
" Ordinary Moment Frames

Shear for Design
Update By Cade
Method

 Max(vel VeZ) O MIN(Vel,eZ) (" wel (" ve2

Wel =Yg + al*SUM{MprL ,al= |1
Va2 =Yg + az¥¥eq ,az= |1
Moment: Redistribution Fackor for Beam 1|
Ok Close |

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

Strength Reduction Factors

sssssssEEEEEEEg
Design Code : ACIF1E-02 = Update By Code |7

™
Strength Reduction Factors
For Flexure {phi_b) 8

For Axial Tension with Flexure {phi_t)

For &xial Compression, and Axial Compression with Flexure

- Member with Spiral Reinforcement {phi_c1) B
- Other Reinforced Member {phi_c2) . |D.ES

0,75

0.9

0.9

0.7
e
For Shear {phi_v)

QK

Figure 36 : Strength Reduction Factors

Design > Concrete Design Parameter > Design Criteria for Rebars (Refer Figure 37)

Design Criteria for Rebars Pﬁ‘

For Beam Design

Main Rebar | #7,#8 Rebar...
§#3 - Arrangement m

Side Bar EES -

dar ¢ |0 ft d6 : |0 ft
Option of Spliced Bars
C None (0 B0 O 100%

Stirrups

For Column Design

Main Rebar | #8 Rebar...
Ties/Spirals i - artangemert ;v [z«
do :[0 R e =]

Option of Spliced Bars
" None + 50% 100%

For Brace Design

Main Rebar | #7 Rebar...
Ties/Spirals |#3 - Arrangement ¢ v |2 v]

Option of Spliced Bars
™ None + 50% 100%

For Shear Wall Design

Vertical Rebar s _Rebar.
Horizantal Rebar : |#5 -

End Rebar From : |#5 A

de 2 [0k aw ¢ JO R

Input Additional \Wall Data... |

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

Select material ID #1

Rebar Selection

Code > ASTM (RC)

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

Madify |
Close |

Modify Concrete Materials:

Makerial List

Concrete Material Selection

ASTMRC) -

Specified Compressive Strength (Fo|fck)

Code ¢

Rebar Selection

Sub-bar
Grade 40

Grade :

Grade C4000
IbffFe2

Code ¢ |ASTMIRC) -
Grade of Main Rebar : Grade 60 >l Fy IbFfFe2

Grade 40 - Fys IbFfrz

Todify |

Grade of Sub-Rebar :

Close

Figure 38 : Modify Concrete Materials
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7. Design Output

Design > Concrete Code Design > Beam Design
Sorted by > Member (on) #*

C1318-02 RC-Beam Design Result Dialog

Code ; ACI318-02 Unit: IBF , Ft Primary Sorting Option
& Member " SECT ¢ MEMB
Sorted by " Propetty
MEMB Saction T
SECT |SEL| Bc | He fiy FOS I\hlll(-u) LCB| AsTop | Rebar P,\.(1:|) LCH| AsBot | Rebar Wuo [LCB| AsV Stirrup
Span of | nf | ws
1 Beam 576000 | 190745 | 11 00143 3-#8 953724 | 11| 00093 285 398361 | 20| 00021 | 2-#3 @3"
3 [T 1666 2000 8640000 M | 527889 31 00051 237 730150 7 | 00073 247 233381 | 20| 00021 | 2-#3 @3.5"
26.000 0.000 | 0.000 | S7E0000 | J 190747 B ] 3-#8 953736 7 | 00093 2-#8 402956 | 20| 00021 | 2-#3 @5"
2 Beam SY6000 1 | 187268 11 00140 3-#5 936340 11 | 0.003 2-#0 401331 | 20 | 00021 2-#3 @5"
3 [T 1686|2000 8640000 M 469274 31 00045 247 B15352 | 11 | 0.0060 247 231756 20 | 00021 | 2-#5 @&.5"
26.000 0.000 | 0.000 | STE0000 J 183336 7037 3-#8 91665.0 7 | D.0090 245 397987 | 20| 00021 243 @5"
3 Beam 576000 | 185765 | 11 00138 3-#8 928840 11 | 0.0091 285 398716 20| 00021 | 2-#3 @3"
3 [T |1EBE 2000 8640000 | M | 46889.2 31 00045 2-#7 BOVI21 | 11 | 00059 287 230141 | 20| 00021 | 2-#3 @B8.5"
26.000 0.000 0,000 | STE0000 | ) | 185589 7 00139 3-#8 927947 | 7 | 0.009 2-#8 399602 | 20| 00021 | 2-#3 @5
4 Beam 576000 | 185709 11 00138 3-#6 826543 11 | 0.0091 248 598658 | 20 | 00021 | 2-#3 @5"
3 [T | 1.666|2.000 8640000 M 468679 27 00045 247 BOSE7 1 7 | 00058 247 230054 | 40| 00021 | 2-#5 @8.5"
26.000 0.000 | 0.000 | STE0000 J 185709 7 0038 3-#8 928543 7 | D.00 245 398658 | 20| 00021 2-#3 @3"
El Beam 576000 | 185589 | 11 00138 3-#8 827847 | 11 | 0009 248 398602 20| 00021 | 2-#3 @5"
3 | [T |1.6662.000 BE40000| M |46889.2 27 | 00045 2-#7 BO7121 7| 0.00s9 2-#7 230141 | 20| 00021 | 2-#3 @a.5"
26.000 0.000 | 0.000 | 5760000 | J 185768 700138 3-#6 926840 7 | D00 248 595716 20| 00021 | 2-#3 @5"
= S zvennn | 1 | aosese | a1 | neaar =wo  lrieeenl a2 [ anann Awe  lormne | an | annns | A men
[~ Conmect Model Yiew Result View Option
Select al ‘ Unselect all | Re-calculation | @oal oK MG
Graphic... ‘ Detail. .. | Summary. .. |ﬁ
Option for Detail Print Position | Copy Table
v EndI. [~ Mid. [ Endl. Close

Figure 39 : Concrete Beam Design

Design > Concrete Code Design > Column Design

Sorted by > Member (on) 3> |

RC-Wall Design Result

Code : ACI318-02 (Method 1} Unit: bF, Ft Primary Sorting Option
Sorted by 0 Yall ID + Story p——  WID & Story
 wall 1D {WID)
wiD | | wallMark | i | & | Ratio| | Mc | wu | asv | v-Rebar | End-Rebar |a
Story | | Lw | Hw | hw | s | Ratv] [ Lce | tce | asH | H-Rebar| Barlayer |
1 wehA0001 5TRO00 | GE40000 0 362 1 0E+07 | 296035 | 00043 | #5 @12" Mot Use
1F 22000 | 16.000 | 15000 | S7EO000 0386 2574938 10 34 00037 | #5 @13" Diouble
2 w0002 STE000 | 8640000 0362 1.0E+07 | 298035 | 00043 | #5 @12" ot Use
1F L 22.000 | 16000 | 15000 | S7EO000 0386 257493 9 33 0.0037 | #5 @i3" Double
1 r vhi0001 STE000 | 5640000 0317 a7g2800 0.00000 | 264266 | 00043 | #5 @12" ot Use
2F 22.000 | 12000 | 15000 | 5760000 0301 2 34 00037 | #5 @13" Double
2 r wvhi0002 STE000 | 5640000 0317 PR 0.00000 | 264266 | 00043 | #5 @12" Mot Use
2F 22.000 | 12000 | 15000 | S7E0000 0301 2 33 0.0037 | #5 @13" Double
1 r w0001 STE000 | 5640000 | 0.289 2542547 0.00000 | 243155 | 00043 | #5 @12" Mot Use
3F 22.000 | 12000 | 15000 |S7EO000 0246 2 34 00037 | #5 @13" Double
2 whA0002 STEO00 | BE40000 0 283 000000 | 243155 | 00043 | #5 @12" Mot Use
3F L 22000 | 12000 15000  S7EO000 0246 2542547 2 33 00037 | #5 @13 Dauble
1 wehA0001 5TRO00 | GE40000 | 0 260 000000 | 221525 | 00043 | #5 @12" Mot Use
4F r 22000 | 12000 | 15000 |S7EO000 0216 2288378 2 34 00037 | #5 @13" Diouble
2 r w0002 STE000 | 8640000 0.260 T 0.00000 | 229525 | 00043 | #5 @12" ot Use
4F 22000 | 12000 | 15000 | S7EO000 0216 2 33 0.0037 | #5 @13" Double
1 r vhi0001 STE000 | 5640000 0231 J— 0.00000 | 19945 | 00043 | #5 @12" ot Use
SF 22.000 | 12000 | 15000 |S7E0000 0187 2 34 00037 | #5 @13" Double
2 wvhi0002 STE000 | 5640000 0231 SRR 0.00000 | 19945 | 00043 | #5 @12" Mot Use
SF 22000 | 12000 | 15000 | S7E0000 0187 33 0.0037 | #5 @13" Double v
[~ Connect Model Wiew Result View Option
Select Al | Unselect All ‘ Re-calculation | Al ok NG
Graphic... | Detail... ‘ Summary. .. | < |
Draw PM Curve. .. ‘ Update Rebar | Close | Copy Table |

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

Graphic
ACI318-02 RC-Wall Design Result Dialog EEE
Code : ACI318-02 (Method 13 Unit ¢ bF , ft Primary Sorting Option
P & Wall ID + Story ot R WID & Story
£ Wal ID (WID)
wio || wanmak | e | & | Ratio] | Mc | wvu | Asv | v-Rebar| End-Rebar |4
Sty |~ | Lw | WTw | tw | &s |Ratv| . [ ce | Lce | As-H | FrRebar| Barlaver |
- MO STBO00 8640000 0362 |, 11.0B~07 | 208035 00043 | #5 @12'  Motlse
iF 22000 | 16000 | 15000 S760000| 0388 10 3 | 00037 | #5 @13 | Double
- w2 S7TB000_ 8640000 0362 |, 110607 | 296036 00043 | #5 @12 Motlse
iF 22000 | 16000 | 15000 S760000| 0388 g 3 | 00037 | #5 @13 Double
- MO 576000 8640000 0317 |, 1000000 | 264266 00043 | #5 @12' | Motlse
oF 22000 | 12000 | 15000 5760000| 0.301 2 3 | 00037 | #5 @13 | Double
- w2 S76000_ 8640000 0317 | 1000000 | 264266 00043 | #5 @12 Motlse
o 22000 | 12000 | 15000 5760000 0301 2 3 | 00037 | #5 @13 Double
- MO 576000 8640000 0268 |, 1000000 | 243155 00043 | #5 @12' | Motlse
F 22000 | 12000 | 15000 S760000| 0.245 2 3 | 00037 | #5 @13 | Double
- w2 S76000_ 8640000 0268 | 000000 | 243155 00043 | #5 @12 Motlse
F 22000 | 12000 | 15000 S760000| 0.245 2 3 | 00037 | #5 @13 Double
- MO 576000 8640000 0260 | 1000000 | 221525 00043 | #5 @12' | Motlse
I3 22000 | 12000 | 15000 S760000| 0.216 2 3 | 00037 | #5 @13 | Double
- w2 S76000_ 8640000 0260 | 1000000 | 221525 00043 | #5 @12 Motlse
4 22000 | 12000 | 15000 S760000| 0.216 2 3 | 00037 | #5 @13 Double
- MO 576000 8640000 0261 |, 1000000 | 199415 00043 | #5 @12' | Motlse
B 22000 | 12000 | 15000 S760000| 0.187 2 3 | 00037 | #5 @13 | Double
- w2 S76000 8640000 0261 |, 1000000 | 199415 00043 | #5 @12 Moilse
5F 22000 | 12000 | 15000 S760000| 0.7 2 3 00037 | #5 @13 | Dowble v
[~ Connect Model Yiew Result Vizw Option
“.--hbn A\h..L. Unselect All ‘ Re-calculation | @Al ok NG
.: Graphic. . ‘ ‘. Detail... ‘ SUMMmary. .. ‘
¢ 'lDrijﬂVLCumo.ﬂ‘T Update Rebar | Clase | Copy Table
[——]

Figure 41 : Concrete Wall Design
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MIDAS/Gen RC Wall Design Result Output
A Company Project Title
y 4 Author WAGLE File Name G\ WModels\Seismic-RC-702 mab

1. Design Condition
Design Code ACIZ18-02

Linit Systam Ibf, ft

Wall ID 1 (Wall Mark : whMO001)

Story 1F (Height = 16 ft) . e |
Material Data fo = 576000, fy = 8 640+006, fys =5 rse-uuq,pfl T T '_ [
Wall Dim. (Length*Thk) 22*1.51t "g: L . e e e e e ]
Vertical Rebar | #5 @12" (AsV = 0.00431 ft*/ft) 5 ]

2. Applied Loads
Load Combination 10
Pu = 2574939 Ibf
May 10021205,  Mcz 0.00000 ft-Ibf

3. Axial Forces and Moments Capacity Check
Concentric Max, Axial Load PhiPn-max = 8802988 |bf

Major Axis
Des=ign Axial Load Strength PhiPny = 71186682 Ibf
Axial Ratio Pu/PhiPny =0362 <1.000 ... 0K
Design Moment Strength  PhiMny = 27799250 ftibf
Mament Ratio Mey/PhiMny = 0360 =1.000 .. OK

Minor Axis
Design Axial Load Strength PhiPnz
Axial Ratio PWwPhiFnz =0.000 <1000 ... 0K
Design Moment Strength FPhinz
Moment Ratio Mcz/PhiMnz = 0000 <1.000 ... OK

4. P-M Interaction Diagram

P{lbf} F{luf)
17500000 17500000
| ~ - Maijor Axis 15850 = | Minor Axis
RECCTERT Jreey raasoomy
1150000
SEMHO00
PPt R N e =S O S O OO S S |

THOOOO0

BAO0000

OO0 AO0O00
1500000 - -{-tw.-.r-mas ,,_‘.,DD:TNJMH:B_U)
-.m%uo M-I :.mgnu — Mft-I61)
2500000 -] -1 =) 2 2 2500040 - - = = - - -
g § 8 8 8 8 8 8 § 8 2 3 £ E E OE
o §EEEEEEEE S EEEEEEEREE
EEEEEREERERE sYTEEREE 8B
5. Shear Force Capacity Check
Applied Shear Strength Vu = 298035 Ibf (Load Combination 34)
Design Shear Strength PhiVe+PhiVs = 482038 + 200987 = 773025 Ibf (As-H_req = 0.00375 it #5 @137)
Shear Ratio VuPhivn  =0.386 <1.000 ... O.K
Modeling, Integrated Design & Analysis Software Print Date/Time : 05132006 1634

Hittpy: v, Midagl i com
MIDASGenV 702 LAN

Figure 42 : Typical Output of Concrete Wall Design
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