Using SAP2000 Software
Package in Earthquake
Engineering (Part |: Basics)

:L Example

Consider the Special Moment
Resisting Frame shown below
located in Memphis, Tennessee. W20 Ib/fre

Partition Load = 10 Ib/f+2

This building is located in a soil with T = 8 e
a weighted shear wave velocity of &

650 ft/sec. This building is an

office building and the frame shown 1 L= Wp=60 Ib/f1? S es0kips
below is a typical interior frame W_=50 b/ F1

with a span of 30 ft between ~ 2 3

frames. Determine NEHRP lateral " e =

forces, check design considering N | e ——— 6 630kips
various load combinations, W, =50 Ib/F12

determine drift, P-delta, etc. N

Use Seismic Use Group I, three -L 1 i mhm 5

bays, rpe = 0.33

CIVL7119/8119 Dr. Pezeshk 1
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2- Fixities

Select support nodes:
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3- Define Materials
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4- Define Sections
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4- Define Sections

Section Property File
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5- Assign Sections
Select elements:

Assign | Analyze  Display  Design  Options  Tools  Help
Or =
{ z e & & O a-

| Frame 3 | | Frame Sections. .. |

Property Modifiers, ..

Material Property Owerwrites, ..

Releases/Partial Fixity. ..
Local fxes, .,

Reverse Connectivity, .,
End {Length) Offsets., ..

Insertion Poink...

Frame Loads 4 End Skews. . Frame Properties

Fireproofing. ..
. Properties Click to:
Cubput Skation . .
Find this propety: Import Mew Property. .. |
P-Dielta Force, [wi14:132
Fath. .. I Add Mew Property... |
- E W TE
Tension/Comp WLl 13 Add Copy of Property... |
Hinges... w2131
Joink Patterns. .., Mane Madity/Shaw Property. . |
o ) .
/D Assign ko Group... Chrl+Shift+G Line Springs... Delete Property |
Line Mass...
Clear Display of Assigns Material Temps
Automatic Fran
Copy Assigns
> Cancl




5- Assign Sections
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6- Define Load Patterns
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/- Assign Gravity Loads
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8- Assign Lateral Loads
Select nodes:
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O- Define Load Combinations

Load Combinations:

Load Combination 2 (COMB1):
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10- Save and Run

£ SAP2000 v1)5.1.0 Ultimate, - first session
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11- Results Output

Display displacement:
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11- Results Output
Display forces:

Options  Tools  Help
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11- Results Output
**Change units:
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Show Tables. .. Crl+T
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Edit

=[] MODEL DEFINITION (D of 49 tables selected) L Pt (Wl D
#-[J System Data Select Load Patterms...
#-00 Property Definitions Zof 2 Selected
#-[0 Load Pattern Definitions
#-[J Other Definitions
#-[1] Load Case Definitions :
& O Bridge D_al_a of 6 Selected
#-[0 Connectivity Data

#-0 Joint Assignments todify/Show Options. .

#-00 Frame Assignments
# [ Miscellaneous Data st
_D B ANALYSIS RESULTS (2 of 9 tables selected)
=& Joint Output r Select
=B Displacements s
[ Table: Joint Displacements
#-[J Reactions
#-0 Joint Masses
=-E Element Dutput
=-B Frame Output Named

[ Table: Element Foices - Frames . 3 Cancel
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[0 Table: Element Joint Foices - Frames
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Clear &l
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11- Results Output

File “iew Format-Filker-Sork Options
Unitz: Az Noted » |Joinl Displacements ﬂ
Element Forces - Frames
Joint DutputCaze | CaseType ul
Text Text Text in in in Radiang Radiang Badiang | ™|
4 1 DEAD LinStatic 1} I] I] 0 0 0 —
1 LIVE LinStatic I] I] I] 0 0 0
1 SEISMIC LinStatic I] I] I] 0 0 0
1 CORMET Cambinatian I] I] I] 0 0 0
1 COMBZ Carnbinatian I] I] I] 0 0 0
1 COMB3 Carnbinatian I] I] I] 0 0 0
2 CEAD LinStatic -0.000904 I] -0.00973 0 0.000533 0
2 LIVE LinStatic -0.000652 I] -0.008911 0 0.000425 0
2 SEISMIC LinStatic 0.053232 a 0.001213 ] 0.000434 ]
2 CORE Carnbinatian 0.031713 a -0.015807 ] 00015365 ]
2 COMBZ Carnbinatian 009231 a -0.009415 ] 0.001143 ]
2 COMB3 Carnbinatian 0.092647 a -0.005773 ] 0.000921 ]
3 DEAD LinStatic 0.000405 a -0.015549 ] 0.000574 ]
3 LIVE LinStatic 0.000347 a -0.010942 ] 0.000415 ]
3 SEISMIC LinStatic 0.208055 a 0.001807 ] 0.000442 ]
3 CORME Carnbinatian 0.205732 a -0.025215 ] 0.001445 ]
3 COMBZ Carnbinatian 0205435 a -0.01508 ] 0.001085 ]
3 COMB3 Carnbinatian 0.205345 a -0.009295 ] 0.000852 ]
4 DEAD LinStatic 0.002752 a 07277 ] 0.00042 ]
4 LIVE LinStatic 0.001833 a -0.012094 ] 0.00027 ]
4 SEISMIC LinStatic 0.272323 a 00015975 ] 0.000254 ]
4 CORE Carnbinatian 0.27703z2 a -0.028018 ] 0.0004971 ]
4 COMBZ Carnbinatian 0.275318 a 0016788 ] 0.00071 ]
4 COMB3 Carnbinatian 0.274234 a -0.010351 ] 0.000554 ]
5 DEAD LinStatic a a a ] ] ]
5 LIVE LinStatic a a a ] ] ]
5 SEISMIC LinStatic a a a a ] 0 -
Recond: mn e m of 48 Add Tables... | [Done |
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Display Current Table 4 To Access
Prink Current Table as Text File
Export Al Tables 3
Display Al Tables 3
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Save All Table Formats to Table Formats File 0
I
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12- Modal Analysis
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Clear Display of Assigns

Copy Assigns




12- Modal Analysis

Nodal mass- Option two. Define mass

source from loads

00 v15.1.0 Ultimate - first session

Edit  Wiew | Define | Draw  Select  Assign Anc Define Mass Source
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W Mazs Definition
-Z Plane i i
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Section Cuts,., &
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1
Run:
E4 SAP2000 v15.1.0 Ultimate - first session
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E | B 30t Loads (SEISMIC)
Set Load Cases to Run
Click to:
Linear Static
Linear Static Mot Rur Do Mot Run é
Linear Static: Mot Rurn DoMNotRun

Analysis Monitor Options
" Always Show
 Mewer Show

& Show After |4 seconds

Rur/Dio Nat Run All
Delete All Results

Show Load Case Tree
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13- Modal Analysis Results
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% Deformed Shape (MODAL) - Mode 1 - T = 0.40134; f = 2.49163

PtObj: 8

Start Animation

& | & [ooel ~ffkipinF  +|

Next%odes

| [ = Deformed Shape (MODAL) - Mode 3 - T = 0.08635; f = 11.58050 |

Pt Obj: 4
PtEIm: 4
U1= 85611

Pt Obj: 4

R2 = .04611
R3i=0



13- Modal Analysis Results

Choose Tables for Display
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14- Rigid Beams Mode Shapes
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14- Rigid Beams Mode Shapes

—_—

'. Deformed Shape (MODAL) - Mode 1 - T =0.28529; [ = 3.50522

e _[ 551 Deformed Shape (MODAL) - Mode 3 - T = 0.07574; f = 13.20318 ]




14- Rigid Beams Mode Shapes
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