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License Statement

ESRC grants license to use this software only to approved SANSPRO licensee on one computer at one place at one time. SANSPRO licensee should not copy, transmit, forward, lends, sends, stores, resells, rents, transfers its SANSPRO license to any third party. Violating these rules will cause the violation of ESRC Copyrights of SANSPRO computer program and will automatically end the license agreement.

Sanksi Pelanggaran Pasal 44 Undang-Undang Hak Cipta 1997:

Undang-Undang No. 12 tahun 1997 Tentang Perubahan atas Undang-Undang No. 6 Tahun 1987 Tentang Hak Cipta sebagaimana telah diubah dengan Undang-Undang No.7 Tahun 1987:

1. Barangsiapa dengan sengaja dan tanpa hak mengumumkan atau memperbanyak suatu ciptaan atau memberi izin untuk itu, dipidana dengan pidana penjara paling lama 7 (tujuh)  tahun dan/atau denda paling banyak Rp. 100.000.000,- (seratus juta rupiah).
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Biaya pengembangan SANSPRO ini diambil dari biaya lisensi yang diterima dari para pemakai resmi SANSPRO. Biaya lisensi SANSPRO telah ditekan sedemikian rupa sehingga dapat terjangkau oleh semua pihak di Indonesia. 

Namun demikian, bila saudara membutuhkan software SANSPRO untuk keperluan akademik dan/karena belum dapat menjangkau biaya lisensi Versi Standard, ESRC menyediakan Versi Student yang dapat didownload dari Website ESRC http://www.amk.co.id.
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This book is the official manual for the computer program SANSPRO for Windows V.4.7 released by ESRC on October 1, 2002. This version is a result of accumulated researchs and experiences since 1987.

This new version of SANSPRO has many modelling, design, analysis, detailing, drawing, volume, and cost calculation capabilities to cope with the new challenges in structural design world.

Models can now be imported from any DXF file to SANSPRO easily to speed up the cumbersome process of geometry modelling. Meshes can be generated automatically and analysis can be done as a blackbox process. Design and detail drawings now have been included as integral part to further speed up the design process. 

SANSPRO V.4.7 utilizes new design concept, called “Design Oriented Modelling Concept”, where the final results will be the center of the design process. Modelling, analysis, and design processes are just tools to achieve good final results.

The author wishes to thank all SANSPRO’s users all over Indonesia and foreign countries that have sent useful ideas and suggestions to improve the SANSPRO program.

The author wishes to express his gratitude to the late Prof. Dr. Ir. Sosrowinarso, M.Sc. from Parahyangan Catholic University, Bandung for his inspirational teaching during the early stages of development of the SANS program.

Nathan Madutujuh

Bandung, West Java

Indonesia

January 1, 2003
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INTRODUCTION

1.1. 
History of SANS Program

SANS for Windows is a result of more than 12 years intensive research conducted by Nathan Madutujuh from Engineering Software Research Center, Indonesia. SANS has always been a leader in implementing new features utilizing the latest personal computer power. 

Started in 1989 as a Text based DOS program for 640K RAM machine, ESRC then invented a Graphical Interactive Modeler based on its own GUI System in 1991 using 16MB RAM machine, followed by the Windows version in 1996 for 64MB RAM Machine. Here is the brief history of SANS:

Year
Version
New Features/Technology Added

1989
1.0

Virtual Memory, Dof Coding, Elset,




Finite Element Stiffness Model

1990
2.0

Large Equation Solver, Rigid diaphragm, Condensation




Large Eigen Solver using Modified Lanczos & Subspace 

Iteration

1990
3.0

Integrated Concrete and Steel Element Design

1991
V.3.6

Quad4 Hybrid Stress Shell Element





PSMOD Plane Structure Modeler

1991
V.3.7

Design Oriented Concept, Floor Layout Concept

TBMOD Building Modeler

1991
V.3.8

TBDESIGN Capacity Design Module

1995
V.3.8

PSMOD Tower Model Generator

1996
V.4.0

SANSPRO First Windows Version


1997
V.4.2

Capacity Design for Windows Version

2000
V.4.5

Mesh Generator, Pile foundation optimum design




Concrete beam, column detail drawing




Pilecap detail drawing




Export drawing to Autocad

2001
V.4.6

Volume and Cost, Sectional View for Rebar Detailing




Reanalysis, Tee/L shaped column, 

Building Design Evaluation

Truss bolted connection design and drawing

2002
V.4.7

Multiple views/windows, Many toolbars




Node Release and Rigid End Zone




Integrated Deformed, animation, stress contour view




Flexible Diaphragm using shell elements as slab




Raft Foundation using Shell elements




Complete Foundation Design

1.2.
Distribution of SANS Program

SANS for DOS and SANSPRO for Windows are widely distributed in Indonesia and other countries. SANSPRO Student Version is currently used as teaching software for structural analysis class in several top universities in Indonesia.

SANSPRO has been used as engineer’s tools for more than 12 years. More than 10000 buildings, large and small, have been designed and built using SANSPRO.


SANSPRO also has been acknowledged and accepted as design tools by Indonesian government’s building agencies.

1.3. 
Acknowledgement

The author wishes to express his gratitude to all of his professors and also to all fellow civil engineers and SANSPRO’s users that have been giving contributions to the development and improvement of SANSPRO until this version.

2.
INSTALLATION

2.1.
Installation from CDROM


SANSPRO installation is an easy and straightforward process:



1. Insert SANSPRO CD



2. Press “Install SANSPRO for Windows from CD”



3. Follow the intsructions



4. Insert SANSPRO Keydisk in Drive A:

5. Press “Install SANSPRO Keydisk”

6. Finish


Some manuals, samples and tutorials is not installed directly. Please browse the CD and copy the files that you want to your harddisk.


SANSPRO can be run from any directory. The default directory name is SANSPRO, but you can define any directory for it.


If somehow autorun can not run setup program automatically, you can run it by browsing and double-click setup.exe from SANSPRO installation CD, subdirectory student or standard.

2.2.
Updating your SANSPRO


If you have new SANSPRO CD, and you do not have any file that has duplicate names with SANSPRO example files, you can just reinstall SANSPRO, give it same directory name and overwrite the old version. 


If you do not have the CD, but only some zip files, please unzip the files at the SANSPRO current directory. You do not need to install the keydisk again, unless you change the directory or erase it.


For safe reason, you may need to rename SANSPRO.EXE as SANSPRO1.EXE or so, so that in any case, you can still use the old version.

2.3.
Installation from Files/E-mail


If you have a zip file contain SANSPRO updates, please unzip the files at the SANSPRO current directory. You do not need to reinstall the keydisk.


For safe reason, you may need to rename SANSPRO.EXE as SANSPRO1.EXE or so, so that in any case, you can still use the old version.

2.4.
Getting SANSPRO License

SANSPRO license is stored as an ecrypted file called SANSPRO.UIF (User Information File). You can get the license file by e-mail sent to you by ESRC or from your SANSPRO keydisk. In case you have a broken disk, ESRC can e-mail to you new SANSPRO.UIF on request. It is your responsible to keep the keydisk or encrypted file away so that nobody can make copy of it. 

The UIF file also contains program options and also its user informations, so that any illegal copy of SANSPRO can be tracked down for its origin.


SANSPRO Student Version does not need a keydisk or UIF to run. Student Version can be downloaded from ESRC website.

2.5.
Model Compatibility


ESRC tries to maintain backward compatibility. That’s means, newer version of SANSPRO can read older SANSPRO model files. But it can guarantee the compatibility of the output files. So it is wise to rerun and redesign any old models.
2.6.
Help Me!


If you have problem during installation or using SANSPRO please call ESRC or its distributor for help.  Please prepare your version number and release date before making a phone call.

You can e-mail us also and send necessary files to :



Nathan@bandung.wasantara.net.id


Jnuela@bdg.centrin.net.id
You can send your model file (*.MDL) in zipped format for checking. Most of the time, this file is enough for checking, because SANSPRO model file (*.MDL) is the only complete definition of your model.

3. 
GETTING STARTED

3.1. 
Basic Concepts

The main goal of SANSPRO project is to achieve a computer program that can solve structural design problem with features:

- Easy to use using visual/graphical techniques

- Human friendly with expert system facility

- Integrating modelling, analysis, design, volume and cost 

  calculation, drawing generator

- Building Layout Oriented Modelling Concept

- Design Oriented Modelling Concept

- Fast and Efficient analysis using latest numerical techniques

- Flexible and complete

- From drawing to drawing

- Utilizing latest hardware technology

- Low development and license cost

“What can be done by computer should be done by it.” 

With nowdays computing power, most of tedious engineering design task can be done by computer, but sometimes the capabilities are spreaded over various software like structural analysis program, cad, spreadsheet, database, word processing, etc. SANSPRO is trying to get all this important features into one integrated program.

For example, what SANSPRO does to design pile foundation:


Loop for each pilecap:


     Loop for each selected pile types:


- Retrieves design forces from various load cases


- Generate unfactored and factored force combinations


- Assume pilecap weight


- Find number of pile needed, round it up


- Using the number of pile, find pile configuration


- Using the pile configuration, find pilecap configuration


- Using punch shear, find pilecap thickness


- Using the pilecap configuration, find pilecap weight


- Using the pilecap weight, find pile number


- Repeat the process until OK


- Store the minimum pile cost


- Generate foundation layout and pilecap drawings

Flexible and Complete


SANSPRO can be used for various structural models, including buildings, continuous beams, trusses, frames, shearwalls, flat slabs, shells/domes, towers, bridges, etc.


User can select any consistent unit system for analysis, although current version can only support MKS (kg,cm) unit system for design module. ESRC is trying to get an unit independent version of SANSPRO in 2004.


Design code provides are steel and concrete design codes from Indonesian and United States.

Human Friendly: “What can be done easily should be done easily.”


Human is the source of many modelling and design errors. SANSPRO provides expert system for modelling advisor/checking, smart visual/interactive design result checking, smart drawing generator, smart volume and cost calculation. 

Most of tedious works can be done by pressing a button immediately. All features must be easy to use or will not be used at all by common users.

Very large model can be handled in smart ways. Everything is under your control and you will never feel lost in your model. 

Layout Oriented Modelling Concept
Buildings are modelled inside SANSPRO using Layout Oriented Concept, so SANSPRO users can do 3D modelling as easy and fast as for 2D model.

Better than “Master-Slave Floor Concept” used in other software, a floor in SANSPRO building may have different beam layout, column layout, and wall layout.
Design Oriented Modelling Concept
With this concept, the main target is the design result as the center object. Model, analysis, design and drawings are just objects surrounding the design result.
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Picture 001. Design Oriented Concept

Expert System

SANSPRO has a small amount of senior civil engineer’s intelligence to advise its user about model quality, analysis and design results. Some design data from experiences and previous projects have been included inside SANSPRO knowledge base.

Low Development and License Cost


To achieve low development cost, ESRC uses its own numerical methods, and avoids to licensing any code from other commercial program and utilizing the latest desktop PC hardware capabilities to its maximum performance.

From Drawing to Drawing

SANSPRO for Windows V.4.7 now has reached a new era of structural design. It can receive any standard CAD drawing as model sources and gives detail drawings as results. 

Drawing generator is very efficient and fast. Detail drawings can be generated in speed of 8-10 pages of A1 size per man.day (including additional process in CAD program and plotting time).

Using parametric drawing generator, you can control any coordinate data from Architectural drawing to rebar spacing in detail drawing, without even drawing a line.

Solving Design Bottlenecks

As a combined result of academic researchs and practical experiences, SANSPRO has many capabilities to solve most of structural design bottlenecks, among them are:

Problem: 
Transform architectural drawings into structural model

Solution:  
Read directly any CAD DXF Format floor plan for nodes and mesh

Problem:
Model creation and editting

Solution: 
Cad-like, Easy to use, Interactive graphics/visual editor, 

Special model generator, Floor load pattern generator,

Earthquake Load Generator, Automatic Mass Calculation.

Problem:
Model Checking

Solution:
Expert System (Model Advisor), Model Checking,  



Various View Options

Problem:
Design Results Evaluation and Checking

Solution:
Visual Design Graphical Report, Color Coding,  3D Shading,

Expert System Checking,  Various Output Query,

Building Design Report, Tower Design Report,

Bridge Design Report, Detail Drawing Report

Problem: 
Transform design results into detail drawing 

Solution:
Expert System for drawing parameter justification,



Automatic detail drawing generator

Problem:
Create a detail drawing that heavily related to design 


Solution:
Built-in CAD detailed drawing generator parameters and geometry 

Constraints with smart capabilities

Problem:
Volume and Cost Calculation

Solution:
Building and Steel Truss Volume and Cost Calculation



Slab, Beam, Column formwork area calculation



Steel Truss Paint Area,

Steel Truss Bolt and connection plate weight calculation

Flexible File Format

SANSPRO uses flexible file format, easy to use and edit text input/output format, and fast/efficient to read binary output format. Various format uses are as follows:


STAGE
MODULE
FORMAT
EXTENSION


MODEL
MODELER
TEXT

*.MDL, *.TOW


DATA

ANALYSIS
TEXT

*.DAT, *.GEN, *.GRA


ANALYSIS
ANALYSIS
BINARY
*.BIN






TEXT

*.OUT, *.RSP, *.BSH


DESIGN
DESIGN
BINARY
*.DSB






TEXT

*.D01, *.D02, *.D03








*.C01 - *.C04


REPORT
REPORT
TEXT

*.BTR, *.TDR


DRAWING
DRAWING
TEXT

*.DXF


ERROR
REPORT
TEXT

*.TXT

3.2.
Menu Layout

Main Logo / Opening Screen:

After running SANSPRO, the opening screen will appears. The screen contains program version, license information, program options, hardware requirements, and contact address. Pressing OK button will close this screen.

At Licensee text should appear your name and address as in your license certificate. For Student Version, default text will appear.

If you want to change the license text, please call ESRC. 

If you have SANSPRO license for Drawing Module, the license text should contain text: “With Drawing Module”.
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Picture 002. SANSPRO Opening Screen
Main Menu

This is SANSPRO main menu. It contains several buttons and several commands available to all model types. Commands specific for building models are inside building modeler.

User’s Manual button contains user manual in HTML and PDF format.

What’s New button contains newest features added to this version of SANSPRO.

About ESRC button contains information regarding ESRC.

Data File Editor button execute a Simple Text Editor to edit SANSPRO data files.

Building/Truss/Frame Modeler button execute SANSPRO Modeler.

Tower Modeler button execute SANSPRO Tower Modeler.
Run Analysis button execute SANSPRO analysis module with *.DAT as input.

Element Design button execute SANSPRO Design Modules.

View Graphics button execute old SANSGRAPH Graphic Viewer.

Steel Database button execute SANSPRO Steel Database and Section Selector.
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Picture 003. SANSPRO Main Menu

Main SANSPRO Modeler Menu:

This is SANSPRO Interactive Modeler Main Menu. This menu is available in bright or dark background option. User can select it by pressing a dark box button at top left area.

At Form Caption is the model filename, directory location, and model title. Below the line, there is a main menu system.

SANSPRO has two button bars with icons. Toolbar at the top contain mostly used commands such as open, save, print, zoom, floor up/dn, view, output, etc.

Toolbar at the left is for geometry, animation, load case/comb selection and model object editting tasks.

Bottom bar contains current message, current status, and current coordinate location.
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At the right, there is a title column contains model information and current view option selected by user.

Picture 004. SANSPRO Modeler Main Menu

Object Oriented Environment

SANSPRO Modeler is an object oriented environment. Structures are modelled using several parametric objects such as nodes, supports, springs, columns, beams, walls, slabs, regions, joint loads, element loads, etc.

All objects can be added, editted or deleted from SANSPRO model in any order easily as follows:

1. Add new object


Select Object type to add (Icons at left tool bar)


Select Mode = Add


Click one or two nodes defining the object


Fill object parameter


Press OK

2. Edit existing object


Select Object type to add (Icons at left tollbar)


Select Mode = Edit


Select any object


Object Dialog Box will appear

Edit appropriate parameter

Press OK

3. Del existing object


Select Object type to add (Icons at left tollbar)


Select Mode = Del


Select any object

Object selected will be highligted or changed to red color


Select other object for multiple delete


If you really want to delete them, press again Icon Del

Objects selected will be deleted.

Automatic Object Updating

If you delete or edit any objects, SANSPRO Modeler is trying to update any dependent objects automatically. Sometimes it will delete also any object that can not exists without the existence of deleted object.

Element Data Set (Elset)

SANSPRO Model contains various data for analysis and design. Element data is separated into three  tables: MATERIAL, SECTION, and DESIGN tables.

The MATERIAL table contains data related to material properties. A model can uses several material, so this table can contains several entries. Example: E (Elastic modulus), G (shear modulus), PR (Poisson ratio), Y (unit weight), C (Thermal coefficient).

The SECTION table contains data related to section properties or geometry properties. Example: b,h

The DESIGN table contains data related to element design stage for steel and concrete. This is the most complicated table. It may contains more than 100 parameters. Example: fc’, fy, cv, db,dbv, etc.

The three tables are combined into an ELSET table so that any element can be assigned the properties easily using the elset index.

	Elset
	Material
	Section
	Design

	1
	1
	1
	1

	2
	1
	2
	2

	3
	1
	3
	3


MATERIAL table usually contains only several entries (1 or 2 rows). SECTION and DESIGN tables usually contain many rows. Please arrange the Section and Design table entries so that it will be in the same order.

Floor Layout Oriented Model

Coordinates in SANSPRO Model are represented by nodes. Users must define or generate or import the needed nodes. New nodes entered can be snapped to user defined axes and user defined grid resolution if SNAP toggle is on. 

For buildings, because SANSPRO uses Floor Layout Oriented Model, nodes only needed to be entered as projection of all nodes viewed from top to bottom of any building. If nodes are used by several floor only, or excluded from certain floor, one can use Include/Exclude Option in Node Dialog Box.

3.3.
My First Frame Project 

This is your first tutorial on how to use SANSPRO effectively. This tutorial will highlight most useful commands and options. 

You can finish this tutorial in 30 minutes to 1 hour.

Please follow the step-by-step instruction below carefully, remember that you have plenty of time, do not be in hurry.

Note: If this is your first time to use SANSPRO, you must finish this very basic tutorial because it covers many basic ideas and commands that will be used in second tutorial (building design).

In this tutorial, we will design a simple 2D steel frame with bracing.

Steps Needed to Design a Frame Model are as follows:

1. Create New Model

2. Define Working Area and Axis

3. Adding Element Properties

4. Adding Nodes

5. Adding Support

6. Adding Element

7. Adding Load combinations

8. Adding Load cases

9. Run Analysis

10. Output View

11. Element Design

12. Design View

13. Element Design View

14. Design Color Code

15. Invalidate Design

16. Text Report

17. Printing Report

18. Revise Design

19. Adding Bracings

20. Finish

Problem Definition:

Design a simple steel portal frame.

Width = 5.0m, Height = 4.0m

Load case 1: Beam span load = 2400 kg/m

Load case 2: Lateral Load = 1200 kg

Try IWF 250x250 for columns, IWF 250x125 for beam
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Second trial:
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Add two bracings using steel angle L40x40x4

1. Create New Model

- Run SANSPRO
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- Click OK to go to Main Menu

- Click Plane Frame Modeler
- Click File – New
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1.1. Model Creation Wizard
- SANSPRO Data can be entered in any order

- Wizard will provide step-by-step data entry for beginner

- Every step can be skipped and/or revisited after wizard finish.
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- For this example, answer the Use Wizard Question wih YES
1.2. Title

- Type Title of the model
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1.3. Unit System

- Select Unit System and Press OK

- Currently SANSPRO only uses single unit system: kg,cm

- Next version of SANSPRO will allow other unit system to be selected here.
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1.4. Structural Parameters

- Enter Structural Parameters:


Structural Model = Plane Frame (XY plane)


Structural Material = Steel


Design Code = STEEL ASD-89

[image: image22.png]SANSPRO Modeler: C:\esrc\doc47\frame1.MD!

wple Frame.

EIES

File View Parameter Propetties Mesh Objects Buiding Loading Modify Analysis Design Graphics Report Windows Help
Glalmslmdcsl el il il g i il v ol e el el P Fame ) 5]
olslel sl o %

S
| Geneal | [ StatoLoadCase No—| - LotealLosd CseNo et
EREE oot Lood Comp 7 b | (T e
Del| Edi A“E‘ No. of Load Case [Z = DL from Slab [1 = wmq FameBiman

Load Comb Type: [~ Lise +/- o Live Load |2 s
4| ﬁ% Prestress, Transfer LtoalLoad2p) T
— R Pretess SevilT =
ETp Sy CE—
4 wndlosd [T
2 ]ined Mess Coleution [T I~ Rectuced Load by 30% for Temporay Load ——
| © Main Girder |—‘ T~ Unity Load Factors [for ASD Foundation Design] i
FEE COMB | 56l Wt [Desd LodLive Load Wind | WindZ | I I I I ﬂ T
= — D
=N N R
ZEE
AZE|
2 ¢+ S
case [2 2] o
cam [1_ 2] s
oo |7 =] -
Aok FoPomatiers  [[&sg] | 0K | Gonel| | GensreindependentLosdCose |
Msg  [Ready [SNAPON [ [x: [20383  [Y: 44265 | [Column Below

g start | §7]tmdg -Paint 7 SANS V.4.7 Program

|PBWIE Tosaan




1.5. Analysis Option

- Here we will use Static Analysis
- No Rigid Floor option used because this is not a building model

- Model will be Linear Elastic

- No Condensation used

- Click OK
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1.6. Load Cases and Combinations

- SANSPRO separates structural loading into several load cases

- Any load case can be combined to several load combination using load factors

- For this problem we will use two load cases and two load combinations

- Although SANSPRO provides predefined load combination, in this case we will 

  User Defined Load Comb Type. Select it and enter the load factors at the two rows.
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2. Define Working Area and Axis

- Our working area will be : 
Range X: 0 to 500 
Margin: 200
(cm)  

Range Y: 0 to 400
Margin: 200
(cm)

- Type X and Y Axis Name and Location (Distance from Axis Origin)

   (Values must be separated by comma)

- Grid Spacing is used for snap and rounding up coordinates

- Axes are used for snap and rounding up coordinates

- Margins are used to extend coordinate ranges

- If Automatic Range Calculation selected, range will be updated 

  automatically if any node location added or changed.
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- Press OK
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- To display the user defined axes, click icon Show Grid Lines
3. Adding Element Properties

- Element Properties consists of Material, Section, Design Properties

  and combined by ELSET Table.

3.1. Material Properties

- SANSPRO can use more than one material data

- For this problem, we will use only one material type, STEEL

- Click button Generate and Select Steel from Listbox.
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- Press OK

- Material properties that must be entered (can not be empty):


Material Type, Material Name, Unit Weight, Elastic Modulus, 

Shear Modulus, Poisson Ratio

- If self-weight will be neglected, Unit Weight can be zero

- Material Unit Cost and Cost Type if entered will overwrite unit cost

  at Volume and Cost dialog box.

- Thermal Coefficient is used only if thermal load defined 

3.2. Section Properties

- SANSPRO can use more than one section with various types

- For this problem, we will use only two section types, named USER

- Section typed USER is a section in USER.DBS, a user defineable steel database.

- Click button Add 

- Select Type USER
- Double Click EditBox SteelSct to display Steel Database Listbox

- Select the right section named WF250x125
- Repeat for next section WF250x250
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- The first  section is used for columns, second one is for beam

- Section is placed in Strong Axis, i.e., beams are placed upright, columns are placed
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  with strong axis direction parallel to global X axis. No section/composite options are 

  used.

3.3. Design Parameters

- SANSPRO can use more than one design data for steel or concrete

- DESIGN data contains also Section Properties Information that can be copied from 

  SECTION table. Both section properties should be same for final design.

- Analysis stage will use section properties from SECTION Table, while Design 
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  process will use section properties from DESIGN Table

- Click button Add 

- Select Design Type: Steel Frame (Beam/Column)

- Click button Copy Section
[image: image31.png]SANSPRO Modeler: C:\esrc\doc47\frame0.MDL

Fie

View Paameler Propetties Mesh Objects Buidng Loadng Modiy

EIES

Anslysis Design Graphics Report Windows Help

il gl o o 8 ol el o™ 2 sl el (T

I+
@w
Eo

Data

ight Click for Menu

et Reiforoed Conciete | Pretesed Coree StelSecien | stelCornecon |

el Section Option:
Nomal Mior Back ||
King Cioss € tiorf=ce ]
Honeycomb (™ 1101 (o= <

St
3
2
3

SteelSet [/F250<250

Diection [ Strang Asis

Composie Dpton |
& None " Slab
© Encase  Filed

neEs/Ec

Materal Stiength:

Es [0 pamefSTIT |

Ful3700

2200 Aoply Propeities 0ALL |

be [0
he [0

n [0

&

e

ection Propetiss:

Al

ey
ol | [0
=
Add

WE 2 ,— Shear stud: Coner Rebar: *:M =
HiHo [0 a0 (7 e K Apply "
. i | | wall £
pace [T —
[V Stesl Connection Ds Fsl0 i Wit 2 =
[ Steel Cornection Design =
Double ik for teel Daabase || composte hep| 11° s TestDats Cancel
- Index ,2— T ,3— 3 STEEL FRAME F250X125 Steel=WF250X125 )

S é%%&% R

¥ Dsgtpe

bl [STEEL_FRAME =

o [T e oo
cent 7

ok .

2o ] 4] 4

Heg 1 DbjectsDelted

SNAPON |

g start | [ SANS V.47 Program | ¥]f-dsg1 - Paint

T 208 v: 5B |

ool Bobow

P3O T02aa



- Select the right section named WF250x125 from SECTION table

- Repeat for next section WF250x250
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- Design Table contains many tabs

- General tab contains design parameters common to any material

- Reinforced Concrete tab contains design parameters specific to concrete material

- Prestressed Concrete tab contains design parameters specific to prestress concrete 

  material

- Steel Section tab contains design parameters specific to steel material

- Steel Connection tab contains steel connection design parameters

- After entering or changing values, user must click button Apply or click row 

   contains record being changed to confirm the changes. 

- If user clicks Ok then all updates will be applied to current model.

- If user clicks Cancel then all updates will be neglected.

3.4. Elset Table

- SANSPRO uses a special table called ELSET to combine the three tables (Material, 

  Section, Design) into one table so that any element can be assigned an elset number.

- Material and Section index can not be empty and must be valid number

- Design index can be empty if user want to skip element design
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- Click button Generate
- Give number of elset = 2
- Click OK

Elset table will look like:
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4. Adding Nodes

- SANSPRO uses nodes to define finite element mesh

- In plane structures models, nodes are defined using X,Y coordinates.

- Nodes, Supports and Elements are objects in a SANSPRO model, so 

  the procedure to add, delete, edit them will be similar (please reread 

  the object editting procedure at previous part of this manual).

- To Add a new node:


- Click Icon Node (XY)


- Click Icon Add

- Click any Node Location inside working area


- Enter or Change Node Coordinate


- Click OK
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5. Adding Support

- SANSPRO Support object contains support type information and also foundation 

  design data and results.

- Initially, foundation design data will be empty, and will be assigned when 

  foundation design is done by user.

- Like other SANSPRO Object, procedure to add new support is similar with node.

- To Add a new support:


- Click Icon Support

- Click Icon Add

- Click any Node to attach support information


- Select Support Type


- Click OK

- Repeat for other supports
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6. Adding Element

- SANSPRO Element object contains element geometry and properties.

- Each element is defined using nodes and elset

- Each element type may have different node number

- For this problem, we will use 3D Frame Element (Hermitian)

- To Add a new element: Frame


- Click Icon Frame

- Click Icon Add

- Click two nodes for both ends


- Select Elset and other option


- Click OK

- Repeat for other elements
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- To display element section name, one must change the view option as follows:

- Right-Click to get the pop-up menu
- Select Change View Option

- Goto tab Element

- Goto panel Element Name

- Check Section Name

- Click OK
[image: image49.png]SANSPRO Modeler: C:\SansPro\frame1 MDL EIES
Fie View Paameler Piopeties Mesh Objects Building Loadng Modiy Anslysis Desion Graphics Repot windows Help

12 1 o P e e 1
i

SANEPRD

Version 47

>
TIJJ Savein [ S SansPro ~ & @ e

Lla/m] e B

bt zp] gm, gww gh 8

EEE Bl (il

V| Svan i Shaer ——
| 2] « 2 -

3000

=
ki
E|

File pame:

=

Sove o
Save as ype: |SANS Model File ~ Cancel
4

oo
BN L A e

000 oy

i

:

case [2 2] o

e [0 2] [ : s
=

oo |7 =]

Msg Modeler Mode: ADD [SNAPON | . [175486 v 351553 | [Column Below

gstart | §]tsave - Pant # SANS V_4.7 Program

B 04




[image: image50.png]SANSPRO Modeler: C:\SansPro\frame1 MDL

Fle View Pasmeter Fropeties Mesh Objects Buidng Loading Modiy

EIES

Anslysis Design Graphics Report Windows Help

|

ol sl el sl gl ] ol ool |
<[

S
o)
EREEM e
S| PN
/=]
e Opton | acharced| s
o A N —
N1 hnei [V Model Integity Checking (Recommended) —
+- I Export Equivalent Load By
ERETbe| {Unchecked this Option for Dynaric Analyss] E
El=|E = e
it
= Recalcuate Flot eigh it o Gt Disgragns Ceniers.
oo
[ #[+ ] oo | A S
case [2 2] o
oo = 2 T
ode |1 =]
Msg Modeler Mode: ADD [SNAPON | 238613 |v: [268.737 [Column Below

g start | §]tesmt - Pant 7 SANS V.4.7 Program

B Todsan



[image: image51.png]SANSPRO Modeler: C:\SansPro\frame1 MDL EIES
Fie View Paameler Piopeties Mesh Objects Building Loadng Modiy Anslysis Desion Graphics Repot windows Help

D=l @ &l A o o e & g o T [ [vieul =21 o] i e 1| VI |
5| I8

SANEPRD

Version 47
kL £8P .
Dl i Ad St Banat

T Export SANS Data ]

opin | Advnced| f

DataFile: [\ ansProtiiameT MDL

Tserzes

MODEL ADVISOR RESULT: Warnings = 2, Enore = 0 i

e

FECaRtE Floo Wegh Pt o et Dsprags Certers|

Frerame
Message [Checking Model tegiiy oot

- Ve

4000

EEEENREIAY

28 = | . o
conmd [0 =] 1 2 L
ose o=

Hisg. [Mocelerode: ADD. SNAPON | % [2613 V. [256797 | [CoamBelow

gstart | §]tesm2- Pant 7 SANS V.4.7 Program

B 08




7. Adding Load combinations

- SANSPRO separates structural loading into several load cases

- Any load case can be combined to several load combinations using load factors

- For this problem we will use two load cases and two load combinations

- Click Parameter – Load Combination
- Although SANSPRO provides predefined load combination, in this case we will 

  use User Defined Load Comb Type. 

- Enter Number of Load case = 2
- Enter Number of Load combination = 2
- Select it and enter the load factors at the two rows.
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8. Adding Load cases

- SANSPRO separates structural loading into several load cases

- Load case number 0 (load case 0) is always exist and used to define self-weight of 

  structural component.

- Additional load cases used in this problem are :


Load case 1: DL (Dead Load)


Load case 2: LL (Lateral Load)

- Number of total load cases already defined when defining load combination

- To add any load for a load case do :


- Select active load case (located at  Left-Toolbar, bottom part)


- Any load entered from now will be assigned to active load case number

- Load case can contains member load and or  joint load.

8.1. Member Load

- To define member load, we must first create member load table

- SANSPRO uses a common member load table to store member load type

- Member load type usually defined using relative coordinate system, all distance are 

  defined as ratio of L total, measured from left end.

- When using rigid end zone, member load will be calculated using total length, 

  i.e. length from node to node, not nett length (column face to column face length)

8.1.a. Defining Member Load Table

- Click Member Load Table
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- Member Load Table will appear
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- Click button Add to add new member load type

- Select Load Type qy

- Enter parameter:  q=-24.0, s1=0, s2=1.0

  (Distributed load, spans from left end to right end, q = 24 kg/cm = 2400 kg/m, 

   downward direction)
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8.1.b. Assigning Member Load to Frame Element

- Select Load case 1 (for this problem, distributed load is for loadcase 1)

- Member load is also an object

- Member load is assigned to any frame element by :

- Select Icon Frame Load

- Select Icon Add

- Select any frame element (click the middle part of any element)
- Member load table will appear, select any member load 

- Repeat for other element

- Each frame element can have more than one member load with same or different 

  load type. Multiple existence of member load will be displayed in different color.
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- Frame with member load will display the load
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- Using Change View Option, user can turn off the member load graph

8.2. Nodal/Joint Load

- Nodal/Joint Load is a point load defined at node location

- Nodal/Joint load is also an object

- In this problem, joint load is defined for Load case 2

- Joint Load is assigned to any node as follows:


- Click Icon Jload

- Click Icon Add

- Click a node to attach the joint load


- Enter joint load values for each direction


- Click OK


- Repeat for other joint loads
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- Joint load will appear on screen

- Using Change View Option, user can turn off the member load graph

[image: image61.png]SANSPRO Modeler: C:\esrc\doc47\frame1.MD!

EIE

Fie View Patameler Propetlies Mesh Objects ©.id Losdng Modfy Analsis | Design Graphics Report Windows Hep

Dl i Ad

%Iglﬂl@lﬁl@&‘l&lglélﬂ:l B P |
[l

Bun Truss/Frame Design
Goto Design Menu

| |

View Tnuss Design (D01} Serton 47
View Frame Design (:D02

Explanaton of Design Resul Color Code ey
Fun Shear Wl Design =

View Shear Wall Design (<D03)

Flun Concrete Capacity Design

280 150 View Beam Rebar Design (-C01)
o View Beam Moment Capacity [*C02)
WView Column Design Forces [*.C03)
Wiew Column Rebar Design % C04) ETS
line: BEEEErTE
Gt FoundalonDesign Dl
| * @ Flun Foundation Design
El=|g = Visual Design Repart —
Madel and Design E valuation Tarmme
Bl S e
ZEE
© -
AEE 8 5
S S e
55| & :J A E\:meer
e [0 e
conb 2 2 e
ode |1 =]
Msg [Edt/View Frame Element [SNAPON | [ [715424  |v. 578468 | [Column Below

g start | SANS V.47 Program

| § st -pam

P sosrm




9. Export Data and Run Analysis

- Your model is now finished.

-  Please save it using File-Save as command

- You can save at any time using File-Save or F2 command

- Use simple filename, do not use comma or  dot mark.
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Exporting Data

- Now you can export the complex model (*.MDL) to a simple data format 

  understandable by the SANSPRO analysis module (*.DAT)

- Remember that you must do this export process each time you change the model to 

  synchronize the data.

- Export can be done by pressing File-Export or F4

- SANSPRO will execute its Model Advisor, an expert module to check your model 

  integrity. If Model Advisor tells you that something is wrong, please read the 

  explanation and fix the problem before exporting it again.

- Some warnings can be neglected if that’s what you meant.
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10. Output View

- After Analysis, user can see output files containing displacement, support reactions, 

  and element forces.

- Click File-Analysis-View Output file to open the text output.
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View Moment Diagram

- One can also see moment diagram and node displacement easily
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- Right-Click to display pop-up menu, then select View Moment Diagram
- Moment Diagram will appear

- If you select Load Comb = 0 then the moment envelope diagram will be displayed, 

  i.e. range of minimum and maximum moment.

- If any Load Comb selected, only moment diagram corresponding to the load 

  combination will be displayed.
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Load Combination #1
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Load Combination #2
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View Displacement

- Click Icon Deformed at top-right to display deformed structure

- If you select Load Comb = 0 then the maximum displacement will be displayed

- If any Load Comb selected, only displacement corresponding to the load 

  combination will be displayed.

- SANSPRO does not autoscale the displacement diagram, because sometimes 

  autoscale will give you nice displacement graph although your model may have 

  properties problem. If the displacement is to small to display, please change the 

  scaling by changing Displacement scale at Change View Option – Output
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11. Element Design

- SANSPRO provides element design according to ACI-89, ASD-89, LRFD-98,  and 

  PBI-91 (Indonesian Code).

- The design module uses design parameter from DESIGN table.

- In this example, we will use Steel Design according to ASD-89

- Click menu  Design-Run Truss/Frame Design
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- Design Dialog Box will appear

- Select menu Design - Steel Frame
- Design Parameter Dialog will appear
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- Uncheck (do not check) LRFD Design

- Set design parameter and design option as below and press Start Design
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- SANSPRO will start designing all elements
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- All messages will be displayed on screen

Steel Stress summary for each elset will be displayed at the bottom of the message window.  If maximum stress ratio exceed 1.0 then section is inadequate.

Press OK to enable Output and Design View (Visual Design Report). 
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12. Design View

- SANSPRO provides visual design checking facility to view and check design result 

  easily using graphics and color code.

- Many options are provided for  this visual design view at Change View Option
- Click Quit to exit from Design Dialog box.

- Right-click to display pop-up menu
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- Click View Design Results
- Design result for load combination 0 (maximum design result) will appear

- Allowable steel stress ratio is 1.0 for permanent load and 1.3 for temporary load

- Stress ratio here is combination of axial, bending X and bending Y.
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13. SANS Design Color Code

To make design result checking easily, SANSPRO provides a scheme called Design Color Code. The color of the design output is related to its design quality. Currently the color table is fixed, but newer version of SANSPRO will allow user to change the color code to customize the design result for local use.

Your target color depends on your material cost and your beam depth requirement. For guidance, good steel structures will give Blue color code, while good concrete structure will give Green, Olive, Blue color code.

Steel Strees Ratio Color Code:


Stress Ratio

Color Code
Description

      <= 0.6

Green

OK, Section too big

0.6 >= fr < 1.0

Blue

OK, Good

1.0 >= fr < 1.3

Magenta
Not OK, but OK for temporer load

      >= 1.3

Red

Not OK

Concrete Rebar Color Code:


Beam Rebar

Color Code
Description


  0.0-0.5%

Blue

OK, Section maybe too big


  0.5-1.0%

Olive

OK, Section maybe too big


  1.0-2.0%

Blue

OK, Rebar maybe too densed


  2.0-3.0%

Purple

OK, Rebar too dense


     >= 3.0%

Red

Not OK, Rebar too dense


Column Rebar

Color Code
Description


  0.0-1.5%

Green

OK, Section maybe too big


  1.5-3.0%

Blue

OK


  3.0-4.0%

Maroon

OK, Rebar maybe too densed


  4.0-6.0%

Purple

OK, Rebar too dense


     >= 6.0%

Red

Not OK, Rebar too dense

14. Invalidate Design/Output Results

If user has changed any data, Visual Design will automatically ask the user to invalidate the Design Result.  Answer with YES will invalidate your Design Results, i.e. the design results is not represent the model because of the model has been changed. You will not be able to see output or design results anymore before redesign the model again.


If it is not so, answer the question with NO and Reset the Modified Flag. You will be able to see Design/Output results.


15. View Element Design Results 

- User can also view output and design result per element basis 

- Right-click to display pop-up menu

- Click View Element  Result

- Click OK to enter element view mode


- Click element type icon = icon Frame
- Click any element on screen to display its result

- Each element has three pages: forces, moment diagram, design result

- Element forces page contains element global id and element  forces values for 

  minimum, maximum and current  load combination


- Moment diagram page contains element global id and momen diagram.

- Element Design page contains element global id and element  design results.

- If design fail, Fail Indicator will be checked.


16. Text Report

SANSPRO provides complete text report for analysis and design results. Text report will give more pages than Visual/Graphical Report and more difficult and cumbersome to read.

To view design text report, Select Design-View Frame Design (*.D02). 


A text window contains frame1.d02 file will appear.


On any text window, select button Print or File – Print to print the text file

17. Printing Report

- SANSPRO is a WYSIWYG program (What You See Is What You Get). Thus, user can 

  print from any screen and get the display in high resolution print out.

- To print: Right-click to display pop-up menu and click Print Graphics
- Or, Click File-Print Graphics

- On any text window, select button Print or File - Print
18. Revise your Design

- From Visual Design Report we found out that the section for beam is not adequate.

- Change the section that is inadequate with any section you like at Section Table.

- Don’t forget to copy that section to Design Table also.

- Save (F2), Export (F4) and Run Analysis again

- Redesign whole elements again by Run Design again

- Check your design results using Visual Design Report

- Repeat steps above until all your elements design are OK

Note: It is engineer’s responsible to make sure that the structural model has fulfilled all the stiffness, serviceability, cost, construction and code requirements. SANS Visual Design Report will help you to check design results easily. 

19. Adding Bracing

Alternatively, user can add bracings. SANSPRO has two ways to add a bracing:

1. Using Truss Element

- Truss Design must be selected.

2. Using Frame Element with both ends released as hinges


- Frame Design must be selected

Using method 2 is recommended for braced frames. Method 1 would be better used for  plane trusses.

Rename and Save current model as frame2.MDL file.


Add another section for bracing.


Add new design data and copy Section data to Design data.


Add new Elset .


Add bracing elements by clicking icon Frame and icon Add.

Add two frame elements with both end released as hinges as follows.

After adding two bracings, structure should look like the picture belows:


Save (f2), Export (F4) and Run Analysis again, then Redesign again.

Visual Design Report of the new structure model will look like belows:


It can be seen that the stress ratio of main elements have been reduced siginificantly because of the bracings, although it still needs revision because the stress ratio still greater than 1.0.

To get the right design, one may change the steel sections used for beam and columns.

20. Finish

Congratulations! 

You have finished your first frame project.

Many ideas and commands from this example problem will be useful for other more advanced example problems.

From now on, you should be able to do:


- Creating user defined axis


- Adding/deleting/editting nodes


- Adding Element Properties: Material, Section, Design, Elset


- Adding Support


- Adding Element : Frame


- Adding Load combinations and load cases


- Adding Frame Load table


- Assigning Frame load to frame element


- Adding Joint Load


- Exporting and checking your model


- Analysing your structure


- View/print analysis result and moment diagram


- Running Steel design


- Interpreting SANS Design Result Color Code


- View/print design result


- View/print element result

Many more to be learned:


- Floor layout concept


- Floor loading


- Equivalent Load Generator


- Dynamic Analysis


- View mode shape and animation


- Using shearwall and shell element


- Generating Detail Drawing


- Calculating volume and cost

- and many more, take your time, learn by doing, step by step.

3.4.
My First Building Project 

This is your first tutorial on how to use SANSPRO effectively to design a building. This tutorial will highlight most useful commands and options. 

In this tutorial we assume that you have already finished My First Frame Project tutorial. Please do it if you have not done it because it contains many basic tasks that we will use here  and not be explained again here in detail.

You can finish this tutorial in 30 minutes to 1 hour.

Please follow the step-by-step instruction below carefully, remember that you have plenty of time, do not be in hurry.

1. Create New Model

2. Define Structrural Analysis Option

3. Define Working Area and Axis

4. Define Building Parameters

5. Adding Element Properties

6. Adding Nodes

7. Adding Support

8. Adding Beam Elements

9. Adding Column Elements

10. Adding Shearwall Elements

11. Adding Floor Regions

12. Adding Load combinations

13. Adding Load cases

14. Compute Floor Weight

15. Generating Equivalent Load

16. Run Analysis

17. Output View

18. Element Design

19. Design View

20. Element Design View

21. Design Color Code

22. Invalidate Design

23. Revise Design

24. Printing Report

25. Define Mass Factor

26. Define Spectrum Response

27. Dynamic Analysis Option

28. Dynamic Analysis
ADVANCED OPTIONS

Retrieving Model from Architectural Drawing

Now we have an easy way to retrieve exact coordinate from Architectural Drawing (Floor Plan). Gone are the days where our structural drawing does not match with Architectural Drawing. What you need is a floor plan, and follow the steps below:

A. Inside AutoCAD/MicroStation/ArchiCad:


1. Open Architectural Drawing Floor Plan


2. Select an Origin Point and move the floor plan to your Origin


3. Create a new layer named : SANSMODEL


4. Draw lines needed for beam layout, SANSPRO use the line 

 
     color as Elset number


5. Save the drawing in DXF Format

B. Inside SANSPRO:


1. Create new building model


2. Define Elset and layout for each floor


3. Go to the Right Floor


4. Select: Geometry - Import DXF Model


5. If you did not move the model to Origin, you must enter the 

 
    Origin coordinate 


6. Enter Transformation Scale (mm to cm -> 0.1)


7. Select OK


SANSPRO will create all nodes and beams necessary from the model. Duplicate nodes will be removed automatically.

Model Creation and Editting

SANSPRO has many new CAD capabilities. Now you can treat a range of nodes, beams and columns, and edit or delete it at once. Beams can be dragged to new position. If you have multiple beam load with same magnitude, SANSPRO will draw it using different colors.

Select a range from left to right will include all elements wholly inside the range, while selecting a range from right to left will also include all elements partly inside the range.

SANSPRO also provides typical building mesh generator, using bay number and floor height. 

Node number can also be generated automatically using tabular, linear, quad, and circular pattern.

Deleting a node, beam or column is now very easy because SANSPRO automatically update all indexes related to the deleted object.

Retrieve Drawing Parameters from Model

Retrieving drawing parameters from computer design results needs experiences and a time consuming process. You must justify the number, make it symmetry, considering rebar splicing at joint, and considering available space. 

SANSPRO new features now can retrieve the design parameters from design phase and summarize it into drawing parameters that easier to read by engineer. Now we can easily change the rebar diameter or number and equalize it to other member.

You can select a range and tell the computer to generate a table of maximum column for all floors for columns inside the range. After changing some values if necessary, by clicking a button, you will get a detail drawing.

Before V.4.6, we must specify Design Id for all beams for detail drawing. Now, we do not need to specify the Design Id parameter. All beams inside a selected range will be given a unique temporary Design Id to create the detail drawing.

SANSPRO Drawing Generator

SANSPRO Drawing generator based on our PCAD (Parametric CAD) Technology is built into SANSPRO Modeler. It draws like an ordinary draftman does, using any CAD commands, such as Trim, Extend, Offset Command, automatically behind the screen. It is like as if you have a super fast super smart draftman that 24 hours ready to work for you. With minimum speed of 1000 lines per second, no one can beat your company.

SANSPRO Drawing generator now has new multistorey staircase section drawing generator. You can draw a 100-storey staircase, U or straight shape, including the rebar and beams detail. One minute is the time needed to draw a complete staircase drawing.

Steel Truss Detailer

SANSPRO Steel Truss Detailer will give you a complete steel truss detail, including truss element, automatically sized connection plate, bolt number and location, dimension, in one second. You can send the drawing to AutoCAD for finishing before plotting it.

You can even ask SANSPRO to give you total weight and total paint area for each section and steel connection plate, and also total number of bolts needed. Just multiply by unit price and you will get the actual cost of your project.

Building Volume and Cost Calculation

To calculate your columns, beams, and slabs volume and cost, you just need to enter the unit price.

SANSPRO will give you all report needed for Quantity Surveyor in seconds. It calculates all elements one by one, to give you accurate volume and cost.

It can get the concrete rebar data from design result or you can specify rebar percentage of beams, columns, and slabs. Even if you have beams that supported a precast slab using enlargement at top, it can calculate it automatically for you.

It will give you also total area of framework for beams, slabs, and columns. Just give the unit price of framework per m2 for each type of framework, and the total cost will be given.

SANSPRO will calculate the total area of slab, gross or nett area (excluding void). Dividing the total cost by total area, you can get average price per m2. No more overtime work just for catching tender deadline.

Building Design Evaluation 

What if your engineer came to you with a very large model and asked you to check it.

It is easy. Just press a button to activate the Building Design Evaluation and SANSPRO will give you summary of beams or columns that exceeded the specified minimum and maximum rebar percentage.

You can also view each floor layout using actual size of beam with different color code to check if some beams or columns can not fit into a column joint.

Or you can view overall model using Virtual Reality Model, view all beams, columns, and slabs in actual size, in 3D direction. You can rotate it to left or right, upside down, shift and enlarge it. You can even walkthrough the model.

Reanalysis Option

Who needs Reanalysis Option if you can analyze with speed of 25,000 DOF per hour using ordinary PC with Athlon 1.1 GHz processor and 256 MB DDRAM ? Even if you may not need it, SANSPRO has also reanalysis capability. If you just often change a design parameter or a load data, what you need is only reanalysis, not a full one. You can also skip the analysis and check only the load data.

Building Comprehensive Text Report

Boring with thousand pages of analysis and design output ?

We combined all model, analysis, and design data into one ready to print formatted text. Only minimum and maximum values included in the file. One text line is needed for each element.

A very compact output to save the trees.

Our old but still very useful FILEPRT.EXE can be used to print the text output and other text file to HP DesignJet or LaserJet format using small and economical font size.

More Analysis Option

SANSPRO can be told to renumber the model efficiently for Tall Building or Shallow but Wide Building.

SANSPRO also provides Dynamic Direct Integration Analysis Method using Newmark, Wilson, or Hilber Alpha Integration Method. It can have Time History, Acceleration, Harmonic, or  Impact Loading.
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