Tutorial Problem

1. Model description:

The frame is 10’ x 20’, the upright columns are 10” x 10” x %" box sections and the
horizontal beam is an AISC W18x40 wide flange. Three load cases will be considered,
Load case 1 is a uniform dead load of -1.0 kips/ft along the horizontal beam; Load case
2 is a 16 kips concentrated wind load; Load case 3 is a load combination of load case 1
and 2, each at 100% and factored at 133%.

2. Create Project and major task “ Structural Modeling”:

Launch SACS Executive;

Under Project/Task menu select Add project

Type in Name “Tutorial”

Type in Location “C:\...\Tutorial”

Type in Description “Demonstration Problem”

Type in Worksheet file “Tutorial” then click OK

Accept and create the new directory (Refer to following “Add New Project” figure)

. Add New Project X

Froisct | ] ] ]

Project Detailz

M arne: |Tutorial
Location: ||::"-.F|:|r ternp uze onlyh T utarial J
Description:

Dremonstration Problem

Workshest File:  [Tutarial [

File Mame Convention
f« pagm.fhy. D 1D /parn. fry " Mone

[w Setaz cument project

Ok LCancel Save

Under Project/Task menu select Add major task

Type in Name Structural Modeling

Type in description Create Model File

Type in File Identifier dat

Then click OK (Refer to following “Add New Task” figure)



w. Add Mew Task

b ajor Tasgk l

Tazk Detailz

Mame: |Struu:tura| b odeling

Dezcrption:
Create Model file

File Identifier.  [dat |

v Create and manhage sub-directaries autornatically

v Make new tazk curent

ok LCancel | Save

3. Model generation using PRECEDE:

Make sure the unit is correctly set to English. Under Settings > SACS System
Configuration > Units, select English unit if necessary. (Refer to “SACS System
Configuration” figure)

w. SACS System Configuration

| daints | Interactive | Plots] Colors| Export ]

General Ly

D efault Units
f English " Metic KM Force ¢ Metnc Kg Force

Update Cancel




Launch PRECEDE

Click Modeling > Precede
Select “Created new model” then OK (Refer to “PRECEDE” Figure)

. PRECEDE

Start-up Option
(" Modify exizting model.

(" Open lazt model.

k. Cancel

For new structure select “None”;

Type in Title “Tutorial Frame”

Deselect “Use alphanumeric jacket joint names with tags”

Then click OK (Refer to “New Structure” Figure)

PRECEDE program will be launched (Refer to “PrecedePro” figure)

Title: |TutDriaI Frame

Structure Wizard

I u
None u U u I u

Deck DolphiniWarf
‘o Q T/ |

i A i

MK ;\ i
i i (|
Jacket Tower Space Frame

wE || A==

Rectang Mesh Cylind. Mesh Spher. Mesh

I~ Generate Seastate hydrodynamic overrides
[~ Use parallel bracing option

I Change units frorm default (English)

[~ Use alphanumeric jacket joint names with tags:

[8]:4 Cancel




b)

¢ PrecedePro [untitled] - [ISOMETRIC]
@Eile Display Joint Member Plate sShell Solid Property Load Seastate Report Oplions  Misc  Window

Help E

R REEREE

| Release 51 | Units:English 32| & & | & | v | o

Create joints

Add joint #1 with absolute coordinates of 0, 0, O

Add joint #2 with absolute coordinates of 0, 0, 10.0

Use menu command Display > Plane > YZ Plane Change current 3d view to
YZ plane, click any one of the two joints for X value coordinates. (Refer to
“Define YZ Plane” Figure)

< [efine ¥Z Plane .

Hwalue W
Tolerance |EI1—
Mew \Window? o
Fesetlabeling? o
Eeset select? [
Fesetwvolume? o

Apply Close

Use Display > Zoom Box > Translate/Rotate > General command
Select by drawing a window includes joint #1 and #2,

Type in Translation Y “20.0” (Refer to “Translate and Rotate — General”
Figure)

Select “Duplicate” then “Duplicate existing joints”
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Type in Number of duplications “1” (Refer to “Translate and Rotate —
Duplicate” Figure)

Click OK and created joints #3 and #4

General] Duplicate | |

Translation (ft)

% |oo v [200 z |
Ratatian

Fuotation sxis: X Y Oz
Fuotation angle (degrees)

Scale factors

% 1o v fro z |10
—

¥ Perform error checking (decreases speed)

[ o ]

Cancel |

¢ Translate and Rotate

)

General| Dupllcatew ]

Joints

¥ Duplicate existing joints
v Use automatic naming

I~ Allow coincident joints

MNumber of duplications

First joint name

o
—
—

™ Use existing joint if at same location

Members
™ Duplicate attached structural elements
™ Create member from ariginal to new joint
-

Group label for above members

—

Plates and Shells

e
—

o]

Cancel

Use Display > Labeling > Joint to display joint names. We have created four
corner joints of the frame. (Refer to “PrecedePro [untitled]” Figure)



& PrecedePro [untitled] - [YZ PLANE VIEW AT 0.00]
@Flle Display Joink  Member Plate Shel Solid Property Load Seastate Report Options Misc  Window Help

SR EE R

Release 5.1 Units: Enclish 3| # @ | & v | o=

c) Save and register the file in the project by accepting all the default names
and settings, the saved file name shall be SACINP.DAT

d) Add frame members

Add member 1 to 2 and 3 to 4 as group “COL";

Add member 2 to 4 as group “GRD”

Use Display > Labeling > Members to display members groups. (Refer to
“Precedepro [C:\..\Tutorial\Structural Modeling\SACINP.DAT" figure)

¢ PrecedePro[C:\For temp use only\Tutorial\Structural Modeling\SACINP. dat] - [YZ PLANE VIEW AT 0.00] [Z]B]K]
@File Display Joint Member Plate Shell Solid Froperty Load Seastate Report  Options  Misc  Window Help -8 %

cEE FAadogd o o =

LABEL-GROUP

Release 5.1 Units: English 3% & @ |Q | o




Define member properties

Select Property > Member Group and Choose “COL” then “Define”

Select Group type as “General”
Type in Section label “Box10” (Refer to “Define Member Group COL” Figure)

¢ Define Member Group COL  Segment 1 of 1

GBHBI’EU] Post Processing ]

Group type
Section label

I Gap element
Copy group label

— |

General -
BOX10 [

Copy

E modulus (10007 (ksi) |29.IJIJIJ
G modulus (x1000) (ksi) |1 1.600
Yield strength (ksi) |35.DDD
Density (lby/cu ff) |49IJ.IJIJIJ
Segment length (ff) Ii
I Flooded member
[~ Tapered section o .
o i (‘

AddSeg

[ ok ]

Cancel

Choose “GRD” then “Define”
Select Group type as “General”
Browse in section label to find “W18X40” (Refer to “Define Member Group

GRD” Figure)

¢ Define Member Group GRD. Segment 1 of 1

GEHBYEU] Fost Processing ]

Group type
Section label

[~ Gap element
Copy group label

-

General -
"W 3l _;;J

E rmodulus (x1000) (ksi) |29.DDD
G modulug (x1000) (ksi) |1'I.EDU
Yield strength (ksi) |38.DDD
Density (lb/cu ff) |4SD.DDD
Segment length (ff) l—
[ Flooded member
[~ Tapered section o ~
i i i

Copy

AddSeg

[ o< |

Cancel




f)

Select “Close” to quit member group definition window
Define member sections

Select Property > Member Section

Choose “Box10”

Select Section Type as “Box”

Then “Define” (Refer to “Member Section” Figure)

& Member Section

Sectionlahel  |[BOX10 Define... | Close |
Section type |BO): j Edit...
dLabels Defined Labels Delete
Display

Type in Side depth “10.0”

Type in Side wall thickness “0.25”

Type in Width “10.0”

Type in Top wall Thickness “0.25” (Refer to “Define Section BOX10” Figure)

&7 Define Section BOX10  Type BOX

Cross Section Details
Side depth {in) |1 0.a Cancel
Side wall thickness (in) |D.25
Width iin) 100
Top wall thickness (i) |0.25]

Optional Properties
Axial area (iny™2

Torsional moment of inertia (in)*=4

kom. of ineria about local v axis (in)**4

karn. of ineria about local Z axis (in)**4

Copy section label J Copy




Then OK and “Close” to quit
g) Define joint fixities
Select “Joint” > “Fixities” and Choose Joint #1 and #3 (Hold Ctrl key to perform

multiple joint selection),
Type in New Fixity “111111" then “Close” to quit. (Refer to “Joint Fixities”

Figure)
Jointname |3 |
Dld Fixity
M e Fixity 111111
Apply | Close |

h) Save and view 3D in Model viewer

Use Display > Model Viewer to display 3d model.

£l SACS® Model Yiewer - [zprd0009.tmp]
[®| File Edit View Window Help

@S M ke e & QD (e S G




Add load case #1

Select Load > Members then Choose member 2-4 and click “Apply”

Type in Load Condition “1”

Type in Load ID “Dead”

Select Load type as “Distributed” then Click “Add” (Refer to “Member Loads”
Figure)

g Member Loads gl
Load condition |1 ] Add Close |
Load ID DEAD . Edit
Load tvpe |Distributed j

Delete

Type in Initial load value “-1.0”
Type in final load value “-1.0” then click OK (Refer to “Member Distributed”
Figure)

¢ Member Distributed

Load Type |ch:e j | (0]i4
Coordinate System Im Cancel
Direction m

Initial load walue- (kips or in-kips)/ft |—1 A

Distance to beginning of load-fest |

Final load value- (kips orin-kips)/ft |-1 a

Load length if notto member end-feet |

Load ID DEAD

Mote: Megative distances are measured from Joint B

Review the force summary report and Click “Save”, the load will display in the
graphics window also. (Refer to “Sum of Forces Report” Figure)

& Sum of Forces Report

Sum of Forces atthe Origin

Fx = kips hbx= -200.000 firkips

Fyr = Py = Cancel
Fz= -20.000 hdz =

Center of Forces

For £ forces: X=00 Y =10.000 Z=10.000
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j)  Add load case #2

Select Load > Joints then Choose joint #2 and click “Apply”
Type in Load Condition “2”
Type in Load ID “WIND” then “Add” (Refer to “Joint Loads” Figure)

g Joint Loads

Close |

Load conditon 2] ] Add
Load ID WIND J Edlit

Delete

Type in Fy “16.0” then OK (Refer to “Joint Loads LC2” Figure)

g Joint Loads

F (kips) |
Fylkips) |
Fz (kips) |
M (ft-kip) |
|
|

16.0] Cancel

by (ft-kip)
Mz ift-kip)

Load ID WMD)

Review force summary report and “Save”, note the force also shown in the
graphics window. (Refer to “Sum of Forces Report” Figure)

&7 Sum,of Forces Report

Surm of Forces atthe Origin
Fx = kips Mx= -160.000 frkips
Fy= 16000 Py = Cancel

Fz = Mz =

Center of Forces

Forvforces: x=0.0 ¥ =00 Z=10.000

k) Add load case #3
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Select Load > Combine Load Conditions

Type in LC combination label “3” then “Define”

Choose Load case 1 and 2 then “OK” and “Close” to quit (Refer to “LC
Combination Data for LC 3" Figure)

¢ LE Combination Data for LC 3

Defined LCs
1 LT Factor
B R— Cancel

f 1 000 i‘
Adck> 2 [1.000

) Save
m) Define allowable stress modifier
Select Options > Allowable Stress/Mat Factor

Choose load case 3 and type in factor as “1.333” then “Update” to quit (Refer to
“Allowable Stress/Material Factor” Figure)

& Allowable Stress/Material Factor

Defined LCs AmodMdaterial Factor Update
1 LC Factar —
2 i [i330 i‘
Add-> | | Delete
For AP, enter the allowable stress modifier
For NFD, enter the material factor.

Save, Exit PRECEDE program.
4. Use Datagen to make modifications to model file SACINP.DAT:
Choose Modeling > DataGen, select Edit existing data file and select

SACINP.DAT.
Change options line: Double click the OPTIONS line, make necessary changes as
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General Window: select APUC for code check option — Tubular API 21
edition and others AISC 9" edition; (Refer to “SACS Options — General”
Figure)

& SACS Options X
General] Repgr‘t]
Warking Units « EN  ME MM
[ Include P-Delta Effects
Code Check Option APUC -
[™ Super Element Input [~ Super Element Creation
¥ Shear Defarmation Included ™ Member Release Override
Stress Option @ Dilt T [ (o]
™ End Moment Ch Calculation ™ Exclude Moment Magnification
[ DKT Thin Flate Theory ™ Plate Elerment Check
LRFD PHI Factors & -
™ Include Joint Flexibility
< Prew ‘ INext > ‘ [6]:4 | Cancel ‘ Help ‘

Report Window: Choose appropriate print options as desired (Refer to “SACS
Options — Report” Figure)

& SACS Options X

General| RBF’D”]

Echo Input + MO - FT ML
7 Interpretive Input Data Report [+ Joint Deflection Report
Element Detail Report + MNane oAl  Selc

v Member Internal Loads Report

™ Stress at Maximur Unity Check Report
[~ Plate.Shell and Member UC Repart

Mo, C.C Pars for non-segmented members.

MNo. of C.C. Parts for segmented members

v Joint Reactions Report
[~ Member Combined and Shear UC Repart

E
M

Supplemental File Option MO -
Special Element Beport « DFLT  PRNT  SKIP
Iv Unity Check Range Report
< Prev ‘ Mext > ‘ Ok | Cancel ‘ Help
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Double Click AMOD line and Change allowable stress modifier from 1.333 to 1.33
(Refer to “Allowable Stress Modifier” Figure)

£ Allowable Stress Modifier X

todified Load Condition
Allowable Stress Modifier
todified Load Condition
Allowable Stress Modifier
todified Load Condition
Allowable Stress Modifier
todified Load Condition
Allowable Stress Modifier
todified Load Condition
Allowable Stress Modifier
bodified Load Condition
Allowable Stress Modifier
todified Load Condition

A

Allowable Stress Maodifier

< Frev ‘ MNext > ‘ 0K | Cancel ‘ Help ‘

Save file and exit from DataGen program, the model file now is ready to run.
Create Major Task “ Static Analysis”:

Use Project/Task > Add major task again
Type in Name “Static Analysis”

Type in description “Run Static Analysis”

Type in File Identifier “sta”

Then click OK (Refer to “Add New Task” Figure)

= Add New Task 3

Task Details

Narne: | Static Analysis

Descriphion:

Run Static Analysis

File 1dentifier: |sta ﬂ

[v Create and manage sub-directones automatically

[v Make new task cument

ak LCancel ‘ Save ‘
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Choose Structural Modeling task from Tasks for Project ‘Tutorial’ in lower left part of
the Executive window, make sure “All files in current directory” be selected under
“File View” in the middle part of the Executive window. (Refer to “SACS Executive”
Figure)

4 SACS Executive 9(=(E3
File Settings Project/Task Modeling Check/Redesign Utiities History  Help
= = = 0 =
& 0O S DI FHEMNBMN
| Contents of 'C:A\For temp uze onlysTutorial\Structural Maodeling' Bl i
M ame | Description |
(=} sacinp.dat SACS Madel fle
View
Reszults Collapse
Ll
Data File  View Plot Vi
Fatigue
< |3
Utilities
Syztem Accessones < | gd
[3& Tasks for Project 'Tutorial Add | | |
L1 Hone P e . ' ) e
14, Struchural Modsling File figw: |AII filez in current directany ﬂ Files of Type: |AII Files [*.%) ﬂ
£ Static Analysis Files A Bunfile *#izard
File/M odule | Description | Type
< I >
Tazks J_Manuals | I ll’u'olksheetj\ CommandJ\Error Log)
|Pr0jec{: Tutarial ﬂ |Con\r: FamTyp.ID j | dat j |

Register model file SACINP.DAT to major task Static Analysis by right click the file
and choose popup command “Add to Project”, choose “Static Analysis” under Major
Task pull down window. Click OK to register. (Refer to “Add File to Project Registry”
Figure)

imi Add File to Project Registry

Filenarne: b ajor Tazk:

|sacinp.dat
File Type:
e e | El
Progran:
|54C5 = | =]
Descrption:

15405 Model file

(1] 8 LCancel |
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Create run file and perform analysis

Back to Major Task “Static Analysis” and
‘Static Analysis’” be selected under “File
window

make sure “Files available to task
View” in the middle part of the Executive

Select “Runfile Wizard” and “Linear Static Analysis”
Click “Start Wizard” and choose “Perform Element check” and “Postvue
Database options” then ok to complete.

Review each item and Click “Run” to execute the run. (Refer to “SACS Executive”
Figure)

%5 SACS Executive

File Settings Project/Task  Mod

heck/Redesign  Utilities Histary  Help

FLBERE S0 sl BHRA

EEX

Interactive Analysis Opts... Hasat 1
Static Analysis
iew |Linear Static Analysiz LJ
Result: Coll =
R Al ' Input Data
Static = B2 SACS Model Input File
,/v H |ﬂ Astructural modelinghsacinp. dat
Data File  View Plot w =18 Member Library File
Fatigue W |ﬂ $=acedatahaizcnew, sec
vn 4 Dutput Data
=44 SACS Output Listing File
= 5 |ﬂ zaclt sta
I | 3 l§ =) g{] SACS Common Solution File
= = BOEt o |#] saceststa
AULES =) 3&] Postvue Data Base Directory
I System Accessories P B pevdb
& Tasks For Praject "Tutorial @:@ = ﬁi] SACS Run File
452 None |a] sacstanum
: 1 Shuctural Modeling ._| Programs
#, Static Analpsis -@ %1 Pre-processor
If‘nls\c -1 Salve
- % Post
“- %1 Database Generator
% i Options
ils:
Run | _save ]
Files A Runfile Wizard
File/Module ] Description I Type J Line ] Messa
|ﬂ zackst sta Listing No e
lpsvh Pastvuz DB Fasty
< >
| Tasks | Wanuals L 0oroc T Wotehe et |_Command ), Error Log J
Project Tutorial | [com:pamrypio +|[sta =] [ D ©For temp us= ol

Please refer to the “Run file Creating — Tutorial Problem.pdf” file for more detail

about this section.

7.

This is the End of Tutorial Problem Part.
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Appendix — SACS input file data deck for SACINP.DAT

12345678901234567890123456789012345678901234567890123456789012345678901245678
Tutorial Frame

OPTIONS EN Sbuc 21 C PTPT PTPT

AMOD

AMOD 3 1.33

SECT

SECT BOX10 BOX 10.000.250 10.000.250

GRUP

GRUP COL BOX10 29.0011.6036.00 1 1.001.00 N490.00
GRUP GRD w18X40 29.0011.6036.00 1 1.001.00 N490.00
MEMBER

MEMBER 1 2 COoL
MEMBER 3 4 COL
MEMBER 2 4 GRD
JOINT

JOINT

JOINT

JOINT

JOINT
LOAD
LOADCN
LOAD Z 2 4 -1.0000 -1.0000 GLOB UNIF DEAD
LOADCN 2

LOAD 2 16.0000 GLOB JOIN WIND
LCOMB

LCOMB 3 1 1.000 2 1.000

END

*HFXSPMB** 1 2 1 2 3 4 3 4 2 4 2 4

END
12345678901234567890123456789012345678901234567890123456789012345678901245678

0. 0. 0. 111111
0. 0. 10.
0. 20. 0. 111111
0. 20. 10.

A WONPF

=
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