INTRODUCTION TO STAAD.Pro R STAAD.Pro

Get familiar with STAAD.Pro environment, workflow — TRAINING —

and essential navigation tools.
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This unit introduces the basics of structural analysis
and familiarizes you with the STAAD.Pro interface,

I@ STAAD.Pro Interface essential tools, and the overall workflow. ' — - — == T
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ﬁ File Management @la e 7 8
& Understand the basics of structural analysis g g e 190 i
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:J‘: Coordinate System & Explore STAAD.Pro user interface i ald a0 i 14 ~
¥ @ Learn the complete workflow of a project % ls;m'e e S
Navigation Toels & Manage files and projects efficiently ® & L o T D‘;’;
A 2 sMaz0
— @ Use navigation tools and shortcuts effectively - 1 sHa 0 v
Keyboard Shortcuts ‘ @2 (i e Saction
D E | Highight Assigned Geomatry Catabpse
) a Cnfabas
| Define..
EFor Help, press F1 Maodeling Mo _In@ls: KN-m —
WORKFLOW OVERVIEW COORDINATE SYSTEM NAVIGATION TOOLS
b i -
@ N Global Coordinate I(.—\ —
- - — - - .rvb - System . [ 1 5
=7 e o
X - Red
Create Define Assign Apply Run View Design & ¥ Y- Green Rotate Pan Zoom Zoom Window Dynamic View
Model Properties Supports Loads Analysis Results Reports 7 - Blue
Z
KEYBOARD SHORTCUTS (ESSENTIAL) WHY LEARN STAAD.Pro?
Ctri+ N Ctrl+ 0 Ctrl+S  Ctrl+Z  Ctrl+Y F3 F4 F5 F6 F7 + Industry-leading structural analysis and design software
+ Supports a wide range of materials and design codes
New File Open File Save File Undo Redec  Snap Node/Beam  |sometric Top View FrontView  Right View

+ Used globally by engineers and consultants

View
+ Efficient, accurate and reliable results




UNIT 2

WHAT YOU WILL LEARN

O,&a Node Creation

Beam Elements

Plate Elements
Geometry Tools
Grid System
Member Incidence

Model Verification

DO HOSBH

Structural Idealization

1. NODE CREATION

2. BEAM ELEMENTS

STRUCTURAL MODELING BASICS

Learn to create, edit and modify structural models

‘R STAAD.Pro

— TRAINING —

using various modeling tools in STAAD.Pro.
I sTAAD Pro VB (SELECTseries &) - |Modeling Baciss] = o X
@ ABUUT THIS UNIT File Edit Yiew Tools Select Geometry Commands Analyze Mode Window Help |
D@D "HRAA: BRLe ARG ABE S~a82 kK% eam=mf & BE S
This unit focuses on building the structural model  RECRBOPP FRH OB~ ® @ - AGEEH DEEE -@-@- |
from scratch. You will learn how to create nodes,
beams, plates, use geometry tools, generate grids, Matviig mwgﬂ“ﬁJ
P, - Ty |
assign member incidences and verify your model M e < L0
A Node X ¥ z A
for accurate analysis. 1 0.000 0000 | 0000
2 6.000 0.000 0.000
3 12,000 0.000 | 0.000
(] UNIT OUTCOMES 4 wo oo | oo
5 0.000 8,000 0.000
@ Create nodes, beams and plates effectively L =
. . [&) Broperties - Whale Structure
@ Use geometry and grid tools for accurate modeling = = =
i N | Ret  Section .
@ Understand member incidence and connectivity | DE::'I" '
2 i5ME 250 bl
@ Verify and check the model for errors 3 IsMe 200 Values...
) ] 4 ISMB1SO v} e |
@ |dealize real structures for analysis Highlight Assigned Geametry Database
i Dafine..

For Help, press F1

3. PLATE ELEMENTS 4, GEOMETRY TOOLS 5. GRID SYSTEM

6. MEMBER INCIDENCE

i
o Move ®e 00
4 . = R : : [
A B il
X <1i> Mirror | | |
- @ i I I
: - @ttt
- & il i v
P Stretch ! T
Create nodes manually Create beam elements Create plate elements Ensure proper connectivity
or using coordinates. between nodes, for slabs and walls, Medify and edit geometry Create grids and generate and member incidence,
with powerful tools. geometry quickly.
)" MODELING TIPS COMMON MODELING TOOLS {©} BEST PRACTICES
®  Always work in consistent units. 4 98 & X ¢ [Keep the model simple and accurate.
® Use grids and snap for accurate modeling. @ iy L ,// ® Use proper sections and alignments.
® Check member connectivity regularly. AddNode AddBeam AddPlate MergeNode SplitBeam Join Extend Bt ¢ Remove duplicate or extra nodes.

o Verify model before assigning loads.

® Maintain a clean and organized model.

Modeling Mo Input Units:  kiN-m

e

7. MODEL VERIFICATION 8. STRUCTURAL IDEALIZATION

e
ooo

aopo
EIEEl 9
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Convert real structures
into analysis models,

Check for errors, warnings
and model integrity.

77 KEY TAKEAWAY

A well-built model is the
foundation for accurate
analysis and design. © o



UNIT 3

WHAT YOU WILL LEARN

Material Properties

Steel Sections

RCC Sections

Section Database
Custom Sections
Member Properties
Property Assignment

Design Parameters

& ONWO

1. MATERIAL PROPERTIES

Define materials with accurate
physical properties.
Matesiod | Type | EDNmY)  Poisson's | Density
| Ratio | (khim?)
STEEL | Steel | ZOOE+0B | 030 | 7850

CONCRETE | Concrete | 250E+07

I 020 | 2500

for accurate analysis and design.

@ ABOUT THIS UNIT

This unit teaches you how to define different
materials and create or select appropriate
sections from the database. You will learn to
assign properties to members for realistic
analysis and design.

(&) UNIT OUTCOMES

@ Define and manage material properties
& Use built-in and custom sections

@ Assign properties to members correctly
@ Understand design parameters and codes

@ Improve model accuracy and reliability

2. STEEL SECTIONS

Select steel sections from the
built-in database.

3. RCC SECTIONS

Use standard RCC sections
for beams, columns and slabs.

il

Column

|DEE

=

Beam Slab

Defing, add, edit and delete materials
as per requirement,

(L@[T

MATERIAL PROPERTIES & SECTIONS

Define and assign materials and sections to your structural model

‘R STAAD.Pro

o—l= — TRAINING —

Il STAAD.Pro V8i (SELECTSeries 6) - [Unit 3 - Material & Sections.std] - o x
File Edit View Tools Select Geometry Commands Analyze Mode Window Help
DR @E@3-+"TEAALS aa G B8 9d@ OBE BE--aG28A& B GAEBT ARBE=
BEPFI@a® pRrar@E@-- & =- 1B G Ees @ R G DERFfEE®A +&G-8-
Modeling Piping.
(i) Properties - Whole Structure o
Rof Section | Material |
1 ISME 300 STEEL Edit...
2 ISMB250 STEEL Do
3 ISMC 200 STEEL o
[ 4 RCC BEAM COMCRETE i
5  RCC COLUMN COMCRETE Section
Database
Highlight Assigned Geometry Define...
(£ Materials - Whole Siructure = E e
| g E Poisson's | Density
Retf Material i
(| ks vpe i Rafo | kN
1 STEEL Sleel 2.00E+08 0.30 78.50
Z X 2 CONCRETE Concrete 25007 0.20 2500

4. SECTION DATABASE

Access and search sections easily
from the database.

5. CUSTOM SECTIONS

Create and define your own
custom sections.

[E STAAD Section Database

6. MEMBER PROPERTIES

Assign section and material
properties to members.

8. DESIGN PARAMETERS

Set design parameters and
code preferences.

7. PROPERTY ASSIGNMENT

Assign properties to members
or groups of members.

Wide range of IS, British, European
and other standard steel sections.

Supports |5 code based RCC
section definitions.

= [B] Steal ZE I | ® Design Code (IS 800, I5 456)
| & [5] indian © Beam Saction Material
IS | Section |L, 1| mMea0  sTERL | ® Method of Design
Ir: i;:::-hm 2 ISMB250  STEEL ® Safety Factors
| IS Tube Seclion | D 3 RCCBEAM  CONCRETE = &l
[ Briigh Load
(5] Ewrpoan 4 | RCCCOLUMM | CONGRETE | & B -
- [1] Cancrete eferenc
Guick search, filter and preview Add user-defined sections Manage member properties Use cursor or list to assign Ensure code-compliant
sections before use. as per project needs. efficiently. properties quickly. design and accurate results.

COMMONLY USED STEEL SECTIONS

@ BEST PRACTICES

* Always check units before defining materials.
* Use appropriate sections for better accuracy.
* Verify property assignments before analysis.

* Keep your database organized. ISMB

LLCL

ISMC 154 ISHB

Use standard codes and properties.

Define materials and sections before medeling.

-

RHS

O

CHS

Assign properties systematically.

o000

Review and verify before analysis.

@" KEY TAKEAWAY

Accurate material properties and section assignment
are the foundation of reliable structural analysis
and design in STAAD.Pro.

£



N|T 4 SUPPORTS & LOADING ‘K STAAD.Pro

Learn how to apply supports and different types of loads TRAINING
to your structural model for accurate analysis.

m STAAD.Pro V8i (SELECTSeries 6) - [Unit 4 - Supports & Loading.std) = m] x
WHAT YOU WILL LEARN =4
@ ABOUT THIS UNIT file Edit View Tools Select Geometry Commands Analyze Mode Window Help
J‘L Fixed Supports DfF@@E H L TR RAMA RAGEARQAC BE A~eZRAEZTBER2AMNETQN0-B-B 5 .|
Z=x This unit covers the types of supports and PRPECaPEeP® 2R230EBR0--BERAC RSO0 ARAGHE DM DOHEE -&-®-
various load cases used in structural analysis. : -
/\ Pinned Supports 2 o - . - Fios: >
— You will learn to apply supports correctly A s P
:9: it s and define realistic loads as per codes. T o |
ppo 51 Fixed Add..,
52 Finned
Edit...
Member Releases 53 ‘RokerX
& (V) UNIT OUTCOMES = Roex =
| Highi igned Geome
\L Dead Load @ Understand different types of supports O ?’gfghmwg = i
B @ Apply supports to the model accurately @'F-:;:ﬁﬁﬂ"ﬁm ==l )
ah E initions
@ Learn to define and apply various loads i = &[] Load Cases Details New...
. & 1:DEAD LOAD Add...
f_a" Wind Load @ Use member releases for realistic behavior {1‘ e Edit |
[ 3:-WINDLOAD s
Shsiticed & Follow standard load definitions as per codes B X = 4:SEISMIC LOAD Delete. .
4‘*— elsmic Loa
[ Toggle Load
1. FIXED SUPPORT 2. PINNED SUPPORT 3. ROLLER SUPPORT 4. MEMBER RELEASES 5. DEAD LOAD (DL) 6. LIVE LOAD (LL) 7. WIND LOAD (WL) 8. SEISMIC LOAD (EQ)
020
/ JAN O e e—s) 1L & =2 Az
77777 == | EREtiLs |9
5 ; i ; Restrains translation in 5 d L
::::::];‘Zr:“ dedrnes :Ill':'sdti::'::r::nslatluns v one direction. :::';:;m;:izz:r Torcen Permanent load of the Imposed load due to
- Allows rutaﬁ;m Allows movernent in ) structure. occupancy and use. Lateral load due to wind Lateral load due to
Use:_ lil‘-ese of columns, - . other direction and rotation. Use: To model ::onnections Includes self-weight of Indludesflacr load, pressure or suction, earthguake forces,
retaining walls, etc. Use: Typical column base. Use: Bridges, beams, etc. and real behavior. members, walls, finishes, etc. roof load, etc. Define per IS 875 (Part 3). Define per IS 1893 (Part 1).

TYPES OF LOADS IN STAAD.Pro

@ ssromores @& rermeeam

& Nodal Load
Always use correct support conditions.

® Member Load (UDL, Point Load, TrapeZoidal) = it Correct application of supports and
A o 4 - s [} Apply realistic and code-based loads. i .
& Member Temperature Load A — e 4 loads is the foundation of accurate
o Check load directions before analysis. : :
* Element Load (Plate Loads) I Define Define Assignto  Check & View © Use seif weight and load cambinations structural analysis and design.
* Self Weight (SW) Load Case Load Maodel Load Diagram
@ \Verify load diagrams before running analysis.




UNIT

WHAT YOU WILL LEARN

Load Cases

@ ABOUT THIS UNIT

This unit explains how to define different load cases,
create code-based load combinations and perform
structural analysis. You will learn to check model
stability, identify errors and validate results.

Load Combinations
Analysis Commands

Perform Analysis

(/) UNIT OUTCOMES

Stabllity Check Define and manage load cases effectively

Error Checking Create code-compliant load combinations

Run analysis and interpret results

Maodel Validati
odel Validation Check stability and model errors

Validate and review analysis results confidently

EQCLOQe®MmI

Analysis Review

1. LOAD CASES 2. LOAD COMBINATIONS 3. ANALYSIS COMMANDS

DEAD LOAD ﬂ » ANALYZE
E LIVE LOAD ’ F m ? - ANALYZE ALL
| WIND LOAD ’ + CHECK MODEL
SEISMIC LOAD » PERFORM ANALYSIS

| OTHER LOADS
Create code-based load Use analysis commands
combinations for safe and

accurate design.

Define all types of loads
acting on the structure to check and run the

as per requirements. structural model.

LOAD COMBINATIONS & STRUCTURAL ANALYSIS

Learn how to define load combinations and perform structural analysis
to evaluate the behavior of your model.

4. PERFORM ANALYSIS

Run the analysis to solve
for joint displacements,
reactions and internal forces.

‘R STAAD.Pro

I STAAD.Pro VBi (SELECTSeries 6) - [Unit 5 - Analysis.std) = o x
Eile Edit View Tools Select Geometry Commands Analyze Mode Window Help
D@ @@ T2 ARANAA T2 RGEGaEGE A BE B-22329%%B2% ©fh O-B -
EPE@@aPyv 2a0RA~--BREBRMAE B FE ALODERE R -BEDE i-@-0-
Modeling Fiping > =
[T Load & Definition e
- [{ll Definitions
Load Cases Details
[E) 1: DEAD LOAD New...
[&] 2: LIVE LOAD
& 3 WIND LOAD A
8] 4: SEISMIC LOAD - X Edit...
[#] 5: SEISMIC LOAD - Z Delote.,
| Toogle Load
[ Load Combinations EE=gey Sl
HNo Load Combination Type |
1 1.5(0L + LL) IS 456 New... |
y 2 12(0L+ LL W) 15 456 Add.
3 1.5{DL = EQX) IS 1853 :
4 15(0L = EQZ) 15 1893 ECT
5  D90L + 1.5EQX IS 1893 Delete..,
Z X

For Help, press F1

6. ERROR CHECKING

&)

Identify and correct
modeling errors and

5. STABILITY CHECK

Check for averall stability,
stability ratio and structure

behavior under loads. warnings before analysis.

TYPES OF LOADS LOAD COMBINATION EXAMPLES (IS 456 & IS 1893) ANALYSIS WORKFLOW BEST PRACTICES
Dead Load (DL)  sest-weight of structure and fived loads No. Load Combination Code @ Use correct units and directions.
&5& Live Load (LL)  imposed lood ue 15 ncrupancy and use 1 1.5(0L + LL) IS 456 =5 =5 = - & Define loads as per relevant codes.
2 T.2(DL + LL = WL) 15 456 = @ Check model before analysis,
..ﬂ_‘f Wind Load (WL}  wied pressues or suction on structee = i :
3 1.5(DL + EQX) 151893 Define Create Run Review Export @ Verify stability ratios.
'ﬂ“‘ Seismic Load (EQ) Earhquakn torces in defined directions 4 1.5(DL £ EQZ) IS 1893 Load Cases  Load Combinations  Analysis Results Reports a Review results and reactions.
5 0.90L + 1.5EQIX 15 1893 @ Vvalidate displacements and drift.
:’K Othor Loads'  Temparatirs, Snow, Crans, etc, Good workflow — @ Accurate results — @ Safe design
-] 0.9DL £ 1.5EQZ 1S 1893 @ Document and save reports.

7. MODEL VALIDATION

Validate the model to
ensure accuracy and
reliability of results.

Input Units:  kN-m

8. ANALYSIS REVIEW

Review results, reactions,
displacements and internal
forces for decision making.

@.j KEY TAKEAWAY

Accurate load combinations
and proper analysis ensure
a safe, stable and

economical structure.



RCC DESIGN

Learn how to design RCC beams, columns, slabs and footings
as per IS 456 using STAAD.Pro.

STAAD.Pro

«=l= — TRAINING —

NIT

WHAT YOU WILL LEARN I, STAAD.Pro V8i (SELECTSeries 6) - [RCC Building.std] - o X
@ ABDUT THlS UN'T File Edit View Tools Select Geometry Commands Anilyze Mode Window Help
LEX: i NG eEE 2 R2- ARG A0 BRa aRE OEBE-rBA B8 - 22822 0E SN0 8-E 5.
[ ] RCC Beam Design e . 5
g This unit covers the RCC design process in STAAD.Pro REP@RP PP PARL-DRAG-- RE- ARG B G-ARREERCRODE -@-0-
using IS 456. You will learn to design beams, columns, Modeling Piping > =
RCC Column Design "y ; ; ; L —_— . -
slabs and footings, view reinforcement details and ] Coricrets Design - Whla Structure T (]
: generate design reports. | CumentCode 15456-2000  Min. Percentags
é Footing Concepts s e
Caolumn 0.40
FH stab Modeling & Design () UNIT OUTCOMES
Foating 0.12 i
@ Design Parameters @ Design RCC beams for flexure, shear and torsion [ At ciiias Design..
@ Design RCC columns for axial and biaxial loads S — —
" [N Design Summary (| bl |
@ Reinforcement Results & Model and design slabs for moments and shear | Design i R
< @ Understand footing design concepts and checks Y Boam OK 087
DESigI“I REpOﬁS | y Caolumn OK 0.92
Q Interpret reinforcement results and ratios " Slab oK 078
Z Foating oK oe

L!!J IS Code Design (IS 456) & Generate and review design reports -
. For Help, press F1

Input Units ©  kN-m
1. RCC BEAM DESIGN
r+H«¢HHH++I f i ;

2. RCC COLUMN DESIGN 3. SLAB MODELING & DESIGN 5. REINFORCEMENT RESULTS

Typical Beam Result

BHeam Location Top (mm?) Bottom (mm?)
81 Mid 804 1210
& ) ! Bl Support - 1540
* Checks: Bending, Shear, Torsion = . M B2 Mid €40 980
¥ B2 Support - 1350
* Design as per 5 456 = Axial, Uniaxial & Biaxial design s One way / Two way slab modeling e |solated footing design
* Reinforcement detailing e Slenderness & minimum steel checks s Moment & shear design e Checks: Bearing, Shear, Punching » Steel area required & provided
* View required & provided steel * Reinforcement detailing o Deflection & crack width checks * Required steel & details o Utilization ratio
e Column design reports ¢ Reinforcement results (Top/Bottom) * Footing design report + Easy to interpret color coding

IS 456 DESIGN CONSIDERATIONS {0} DESIGN PARAMETERS (ivica DESIGN REPORTS = @
e — (@) KEY TAKEAWAY
e Limit State Method of Design Parameter Typical Value & Dot DesRetion :
s Safety Factors as per IS 456 Concrete Grade M25 o b e i Baprdt == S RCC design in STAAD.Pro ensures safe,
IS Minimurm & Maxi inf it Steel Grade Fadis e s ; = iniE 8 code-compliant and optimized structures

*  Minimum aximum reinforceme # 5lab Design Report s *

456 Clear Cover 25 mm s i = i with accurate reinforcement details and
Serviceabili tion, Crack Width) : » Footing Design Report .
. ity checks {Deflec ) Min. Steel (Beam) 015 % ng Design Repo . T
* Durability & Spacing requirements Min. Steel (Slab) 012 % * Summary Report g -y
Min. Steel (Column) 0.40 % * Detailed Reinforcement Report
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Steel Beam Design
Steel Column Design
Steel Truss Design
Industrial Frames
Connection Concepts
Design Parameters
Design Optimization

Steel Design Reports

IS 800:2007 Design

1. STEEL BEAM DESIGN

REAREER’

* Major & Minor bending
* Shear, Bending & Deflection checks
» Lateral Torsional Buckling (LTB)

* Section capacity & utilization

15 800:2007 DESIGN CHECKS

IS 800

2007

NIT 7

WHAT YOU WILL LEARN

STEEL STRUCTURE DESIGN

Learn to design steel beams, columns, trusses and frames
as per IS 800:2007 using STAAD.Pro.

@ ABOUT THIS UNIT

This unit covers the design of steel structures

including beams, columns, trusses and industrial
frames using STAAD.Pro. You will learn to apply
IS 800:2007 design code, check member strength,
stability and serviceability, and generate detailed

design reports.

(Z UNIT OUTCOMES

@ Design steel beams and columns as per IS 800

@ Design trusses and industrial frames

@ Understand connection concepts and checks

@ Perform design optimization for efficiency

Q Interpret results and utilization ratios

@ Generate and review steel design reports

2. STEEL COLUMN DESIGN

@ Strength of cross section

& Stability of members
& Serviceability checks
@ Deflection limits
& Buckling checks
& Connection checks

Axial, Biaxial & Uniaxial design

Buckling & Slenderness checks

Effective length & K-factors
Column design report

3. STEEL TRUSS DESIGN

* Truss member design

» Tension & compression checks .

= Gusset plate & member checks .

« Optimize truss sections

COMMONLY USED SECTIONS

I I

ISMB ISWB
RHS CHS

L

I5A

ISHB

L L

Angles

Channels

ERCRONNNE

Madeling &
Loading

Il STAAD.Pro VBi (SELECTSeries 6) - [Steel Structure.std]
File Edit View Tools Select Geometry Commands Analyze Mode Window Help

DU ARAAA RAQA RGLARL.ER-P-ABR - ~222322A ARSeM-I'B. -0 6
FPRA@@@2 @@ PRAy-DEA- RERARB2:OH-0 MOADIEZDOEF :-&-M-
Modeling Steel Design Piping > >
' [/ Steel Destgn - Whote Structire. oo |
Current Code: ISB00 - 2007 Parameters.,,
Description Valug
FY (MPa) 250 |
FU (MPa) 410 |
Gamma MO 1
Gamma M1 1.0
Gamma M2 1.28% Edit...
' Design Summary [=3 EoR
Design Status bax. Ratio
Beam oK 0.93
Column oK 0.89
Truss QK 095
Connection 0K o.78
For Help, press F1 Input Units:  kMN-m
4. INDUSTRIAL FRAMES 5. CONNECTION CONCEPTS 6. DESIGN PARAMETERS 7. DESIGN OPTIMIZATION 8. STEEL DESIGN REPORTS
N

]
Portal frame modeling
Purlins, Girts & Bracing
Wind load on industrial building
Frame design & stability

DESIGN WORKFLOW

Define Design
Parametars

Run Stesl
Design

Cleat Angle Base Plate Conmacticn
Types of steel connections
Bolted & Welded connections

Base plate & anchorage

Connection design considerations

» Design code (IS 800:2007)
« Materials & sections
» Design preferences

* Load combinations

STAAD.Pro

= o W

Optimize sections automatically
Reduce steel quantity
Check different design options

Achieve economical design

BEST PRACTICES

@ Use correct design code & parameters
@ Check member stability & slendemess

@ Always check utilization ratios

Check Results &  Generate

Optimization

Reparts

Safe Design —* Efficient Design — Optimized Design

0 Review design reports thoroughly
0 Optimize for economy & safety
@ Validate the madel befare final design

@) KEY TAKEAWAY

Steel design in STAAD Pro
ensures safe, efficient and
economical structures as
per 15 B00:2007 with
accurate analysis and

reliable design reports.

* Member design reports
« Detailing parameters
» Utilization ratio summary

» Export & deocumentation




NIT 8 RESULT INTERPRETATION ‘R STAAD.Pro

Learn how to read, understand and evaluate analysis "3 .
and design results in STAAD.Pro. e TRAINING

L STAAD.Pro V8 (SELECTSeries B) - [Building.std - Whale Structure] - o b4

@ ABOUT TH‘S UNIT Eile Edit View Tools Select Results Report Mode Window Help

D G@B 22 ARagona ARa- QA Dh6E HI-BE 9 4 -2-3K2R&&8-08 8-

WHAT YOU WILL LEARN

N Bending Moment Diagram

This unit helps you understand and interpret BE@@apPed? RAC-DBG - ORARAAGB2-AEERADR O D S 2mMMO¢:-@-M-
. analysis output, section forces, support ! Patprocesaing : Piping (>
/' Shear Force Diagram reactions and design results to evaluate I (5 Results - Whofe Structure 8]
the performance and safety of a structure. | Max. Bending Moment B Struciues Analyls
ﬁ_ Axial Force Diagram Mz (kh-m) & Displacements
(% UNIT OUTCOMES H. -
6 Deflection / Displacement 2.0 @ Banding Moments
= 00 1 Shear Forces
& Interpret all types of structural analysis results — 300 Axlal Forces
Stress Contours ] i T
@ Understand behavior of the structure g B Plite Regults
é Support Reactions @ Evaluate member forces and deflections e @ Selid Results
@ Review support reactions and load transfer -20.0
ilizati ; -120.0
Utiizaticn Reto @ Check utilization ratios and design status
= f @ Generate and read detailed design reports Define... Ciose
Design Reports
1. BENDING MOMENT DIAGRAM (BMD) 2. SHEAR FORCE DIAGRAM (SFD) 3. AXIAL FORCE DIAGRAM (AFD) 4. DEFLECTION / DISPLACEMENT 5. STRESS CONTOURS &, SUPPORT REACTIONS 7. UTILIZATION RATIO (UR) 8. DESIGN REPORTS

Validate UR and design results

» Plate Forces & Stresses results and engineering

Low @ Ensure all members have UR < 1.0

@ Review design reports for critical members Understand —+ Ewaluate —+ Ensure Safety — Make Decisions

@ REMEMBER: Results are not just numbers and graphs — they tell you how your structure behaves. Interpret them correctly to design safe and efficient structures.

Cross-check with manual calculations

® Design Status (OK / Fail) judgment together.

t
Bmax UR=0.78

* Shows bending moments along the member  + Shows shear force vesiation along member = Shows axial tension (+) or compression (-] = Shows disg it of joints and ks SEgRL e e s & Reactions at supports due to appled  » Indicates capacity utilization » Detadled member design resuits

loads i x .
= Positive (sagging) and MNegative (hogging) = Important for shear design * Critical for columns, trusses and braces = Check serviceability criteria (L. U2, L/250#t2) o |gantify high stress concentration areas ek « UR<1.0 — Safe « Material, section & load details

* alobal irium e e £
* Used for design of beams and frames = Check for maximum shear at supports  » Helps in checking stability = ldentify excessive deflection « Helps in design aptimization o Usad it & don e SR D Bt ! Rempreerent.( steel mimmary
9 » UR =10 — Mot Safe » Code compliance check
TYPICAL RESULT OUTPUTS Rosult CHECKS TO PERFORM @ RESULT INTERPRETATION WORKFLOW BEST PRACTICES @‘i KEY TAKEAWAY
Scale
o Joint Displacernents . G, @ Check maximum deflection limits © Abways run analysis without errors
[ g g Proper interpretation of results
& Mamber Forces (Fx, Fy, Fz, M, My, Mz) ‘ I . = @ Verify units and load cases
@ Check max. stress and section capacity — - - -+ & s —— ensures safe, economical
N eview critiical memoers irs'
* Support Reactions l @ Check stability of structure © Chisck dofluction & stkally and code-compliant designs.
Rur Vigw Interprot &  Check Safety &  Generate ection & stabild ;

& Element Stresses @ Check support reactions and load path Analyiis Fissalts P Serviceabilty Regorts ° Always rely on analysis

]

e

Document and communicate results




RESIDENTIAL BUILDING PROJECT R STAAD.Pro

Work on a complete G+3 Residential Building project [ TR TRA' NIN G .=

U N I | —
from modeling to design and reporting in STAAD.Pro. i

[ STAAD.Pro VBi (SELECTSeries 6) - [Residential Building Project.std) LDING OVERVIEW
il Bl @ ABOUT THIS PROJECT W iy

File Edit View Tools Select Geometry Commands Analyze Mode Window Help

Modeli DF@WRSTLLRALABEGA-ARR--2EA-ARNE E-8-
@ 1 oasling $aee) In this project, you will work on a G+3 E e

ROOPED P RPRA-ARA--GQ-BQ ®® 8

C e
residential building and follow a complete
'lr 2 Load Assignment ! ; feing ; P : Modeling |
A= workflow from creating the model, applying
ﬂ 9 ‘Stiuctisal Anakais loads, performing analysis, designing RCC Projact Information
members, and generating detailed reports. Building Type Residential Building (G+3)
: No. of Storeys 4
RCC Design
l:l.[lﬂ 4 e @ PHOJECT UUTCUMES Storey Height 3.0 m (Typacal)
) Plan Dimension 18.0 m x 15.0 m {Example]
Q 5 Result Interpretation o Create a complete 3D model of building Concrete Grade 25
TYPICAL FLOOR PLAN (exampiz)
Steel Grade Fe 415
B Apply all load 1S Cod
6 Report Generation @ Aply allloas & per e e s — —180m — ——
@ Perform analysis and check model behavior Analysis Type Linear Static T . 1 Sy *mlu-' ’
{'é} 7 Design Optimization @ Design RCC beams, columns, slabs & footings i B S Y Y B
Load Cases | |
8 & Interpret resuits and optimize the design 1. Dead Load (oL} i e - B |
B Drawing Review P I 1 1 o150
i . @ Generate design reports and drawings Z Live Load (LL) 1 LI L T | wcwen | m
3. Wind Load (WLX, WLY) | o il
Q Final Documentation @ Prepare final documentation for submission 4. Seismic Load (EQX, EQZ) e il i
y  sTamcase 1 oo
§ E— | B | - a
PROJECT WORKFLOW
1. MODELING 2, LOAD ASSIGNMENT 3. ANALYSIS 4. RCC DESIGN 5. RESULTS &. REPORTS 7. OPTIMIZATION 8. DRAWINGS 9. DOCUMENTATION
. &, [y
b o s 2
< kel g ofjollo
Create 3D model using Apply Dead, Live, Wind Run analysis and check Design beams, columns, Deview BMD, SFD, Generate design reports Qptimize sections and Review model, plans, Compile all reports,
beams, columns, slabs and Seismic loads as for displacements, slabs and footings as Axial Force, Deflection for all RCC members reinforcement for safe elevations and member drawings and final
and supports, per IS Codes. reactions and stability, per 15 456, and Reactions. and foundation. and economical design. arrangement, documentation.

DESIGN CHECKS (IS 456) RCC MEMBERS DESIGNED TYPICAL RESULTS (EXAMPLES)
@) KEY TAKEAWAY
o F ®c A Biaxial @ B BENDING MOMENT DIAGRAM SHEAR FORCE MAGRAM DEFLECTION (mm) AXIAL FORCE DIAGRAM SUPPORT REACTIONS (RN}
exure olumn Axial + Biaxia eams & il aabiaen o el

& Shear @ Slab Punching Shear Fe: | Fy | Fa residential building.

E Columns Rl | 00 | 0D | 1254 & Understand practical application
& Torsion & Footing Bearing Pressure

Rz | 00 00 102 of IS codes,

& Deflection & Development Length @ ks R3 | 0.0 00 287 @ Develop confidence in modeling,

analysis and design,
@ Industry-ready skills for
professional projects.

Q Serviceability @ Spacing & Detalling & Foatings

* By the end of this project, you will be able to independently handle residential building projects using STAAD.Pro with confidence. 12:' LEARN » PRACTICE » DESIGN » DELIVER

(Example Values)




N IT -I INDUSTRIAL STEEL STRUCTURE PROJECT STAAD.Pro
Work on a complete industrial steel building project from £ — TRA' N | NG et

e e

modeling to design, analysis and documentation in STAAD.Pro.

AT YOU WILL DO @ ABOUT THIS PROJECT [l STAAD.Pro Vi (SELECTSeries 6) - [Industrial Steel Structure Project.std] INDUSTRIAL BUILDING VIEW

File Edit View Tools Select Geometry Commands Analyze Mode Window Help

1 Structural Modeling 2 i : . DF@@@ % ARG AKAM-ABDAS® - & QA-A-A5 BI-M- B B
In this capstone project, you will design an -
E@ePPO P-PLA-BE

industrial steel building (Pre-Engineered

Load Assignment Model
" Building) including steel frames, bracing, k=
Arisis B Deslgi purlins, girts and connections as per | wi i“l - b S o
IS 800:2007. R e Toa

Mo, of Bays (Adong) &
Mo, of Bays (Across] 4
Bay Spacing (Along)  B.Om
Bay Spacing (Acress) 7.5 m

Steel Design (IS 800:2007)
(¥) PROJECT OUTCOMES

Connection Design
@ Create a complete 3D industrial steel madel

0 00 ~N o o & W M

&
4
Ay
|
&
@
S
=
D

Eave Hoight BOm
2 Ridge Helght 10.5m
R Apply all relevant loads as per |5 Codes
esult Interpretation @ Apply P AR e A 8 ¢ o e ¢ 6
@ Perform analysis and steel design Code Used 1S BO0:2007 f——— * e 4
Design Optimizatian Analysis Type Linear Static |-l | r\\
@ Design connections and check member capacity U S LR +( .‘.‘-_;,_ S T
! - Load Cases | i e |
Drawing & Detailling @ Interpret results and optimize the design 1. Dead Load (DL) @-» & _+(: :‘) o )
; : 2. Live Load (L) | | i
p @ Generate detailed drawings and reports 5 ! | ~]
Report Generation ng 3. Wind Load (WLX, WLY, WLE) 4) =l = /“ &
P i a =S 4. Crane Load (CL) v
: . @ Prepare final documentation for submission P . ) S TR -Ii—: J—-'-— .
10 Final Documentation T _80m _ BOm  80m  80m  80m
- 480 m "
PROJECT WORKFLOW
1. MODELING 2. LOAD ASSIGNMENT 3. ANALYSIS 4, STEEL DESIGN 5. CONNECTION DESIGN 6. RESULTS 7. OPTIMIZATION 8. DRAWINGS & DETAILING 10. DOCUMENTATION
> By s M > T - 5
Create 30 model with Apply dead, live, wind, Run amalysis and check Deesign all steel members Design and check bolted Interpret bending, shear, Optimize member sizes Prepare GA drawings, Generate design reports, Compile all drawings,
columns, beams, bracing, crane & seismic loads displacements, reactions as per 15 8B00:2007 & welded connections for axial forces, utilization to achieve safe and member drawings and material take-off and reports and documents
purling, girts & supports. as per |5 Codes. and stabllity. {LSD Method). safety and strength. and displacements. economical design. connection details., summary reperts, fer final submission,
DESIGN CHECKS (IS 800:2007) TYPICAL MEMBERS DESIGNED TYPICAL RESULTS (EXAMPLES) DELIVERABLES /
@ KEY TAKEAWAY
@ Tension & Compression H Columns BENDING MOMENT [kN-m) SHEAR FORCE (kN) AXIAL FORCE (KN} @ 30 Structural Model (std)
& Bending & Shear @ Analysis Results & Design By the end of this project,
Rafters / Beams H i |
@ Buckling [Lateral & Torsional) I G Steel Design Reports you will be.ab @ w handle
@ Deflection Limits : Purlins @ Connection Design Details real-world industrial steel
b ¥ structure projects
@ Serviceability Checks =3 S-SR Emkr s Dol confidently usin
—— Girts © Material Take-Off =
& Connections & Weld Checks STAAD.Pro,
@ Summary & Calculation Sheats
Stability & Owerall Safe Braci
g i iz ¥ >< Terng ﬂ- Final Project Documentation

(Values are example only)

E-g"' CAPSTONE PROJECT: Apply everything you have learned to deliver a safe, efficient and code-compliant industrial steel structure project. t LEARN » PRACTICE » DESIGN » DELIVER




ADVANCED ANALYSIS & DESIGN

Perform advanced structural analysis and design for complex
structures using STAAD.Pro.

STAAD Pro

PUSHOVER CURVE (EXAMPLE)

NIT 11

AT YOU WILL LEARN

L sTAADPro VBi (SELECTSeries 6) - Advanced_Analysis_Design.std)

Pushover Analysis

Acc,

Time History Analysis

@ ABOUT THIS UNIT

S5a

Tirme

Response Spectrum Analysis

-
Evaluate nonlinear behavior
and capacity of structure.

DESIGN & OPTIMIZATION

sl : LHilization Rati :
@ Optimize member sizes dEci € IS 800:2007 (Steel) . 2) Analysis Results Reports
for economy and safety 1.00 g Fresremmessisseas Collapse Master advanced analysis
i @ IS 456:2000 (RCC) £ @ Design Summary Reports . .
Wil ; 3 Ty TEpD and design techniques
© Check strength, serviceability 075 1S 1893 (Seismi gl - aiaiaisialans » Lipwcarety
and deflection limits : ] (Seismic) 8 1:5'] Code Check Reports to handle complex
B ®ieepriosdsy @ FPFoF = ® |mmediate Occupancy =
© Design stesl, RCC, cold | (@ BES L Graphical Output structures confidently
: g e 1S 801 (Wind) Operational ) ) = and deliver safe, efficiant
formed & connections Moment Connection Baze Plate Connection Member Take-off
s and code-compliant
— . @ 1513920 (Ductile Detailing) - - ) i )
@ Utilization based design s Displacement *» Design bolted, welded and base plate EEj Detailed Calculation Sheets designs using
i N AISC / E de 5 rt .
Improvemant o # Bretade. Suppol Design structures to meet performance connections as per code. @ BIM / Model Export STAAD.Pro.

Y MASTER ADVANCED DESIGN.

Study dynamic response under
seismic ground motions.

Analyze deeper.

Tisec)
Determine maximum response
using design spectrum.

CODE CHECKS

Design smarter.

File Edit

ADVANCED ANALYSIS TYPES
Buckling Analysis

Check critical buckling load

and mede shapes. maodes al

PERFORMANCE BASED DESIGN

objectives at different limit states.

Deliver safer structures.

View Tools Select Geometry Commands Analyze Mode

Modal Analysis

Find natural frequencies,

Windoew Help

nd participating mass.

ADVANCED CONNECTION DESIGN

» Check strength, stiffness and detailing.

ANALYZE

Evaluate wind loads and
structural wind response.

Seismic Analysis

e

1600
Advanced Modeling Techniques N o @ G . @R R R - B R @G- - Y Ultimate Point
@ 1 o 9 This unit focuses on advanced analysis methods DFEED>AAAR-RR-A-HARA-RECXR-AREDA22-R-A-8 o :
; 4 G (] Z FrARA-EEGs-EO--ACARAR G R € -@-- M- |
:’ 2 Pushover 7 Nonlinear Analysi and design techniques for complex structures. LR @B FOA-EEA-AA--AQAGARARA R i § :-@- 0 -'m . = 1200 !
You will learn to perform nonlinear, dynamic, Postprocessing Eipiag 2 i‘ !
-ﬁr- 3 Time History Analysis and stability analyses, optimize designs, and d‘% & E
. Yield Point
ensure code compliance as per % ﬁ |
i i s Displacerment ¥ (mm} 4 |
I 4. Buckling & Stabiiity Anslysis IS Codes and International Standards. i A |
15.0 Analysis Information H
L_ B  Response Spectrum Analysis J b Analysis Type Pushaver Analysis 0 ;
( ) UNIT OUTCOMES 1 Load Case PUSH-X 0 50 0o 150 200
@ 6 Member Design Optimization 50 e = Roof Displacement (mm)
E ? Cold Formed Stee Design @ Understand advanced analysis concepts a0 Cantral Nade Top hode
@ Apply dynamic & nenlinear analysis techniques &l Target Displacement 150 mm RESPONSE SPECTRUM (EXAMPLE)
@' B Advanced Connection Design @ Perform stability and buckiing checks gl Blase Shesr (Mex) | | 1250 kN 3 20
@ 9 Performance Based Design (] Design and optimize structural members i 9 18
; ' Coda Information E
@ 10 Code Checks & Compliance @ Carry out performance based design Dl i TT— % an
@ Ensure code compliance and safety Steel Design Code 15 B00:2007 g
i T 05
@ H Advanced Reporting & BIM @ Generate advanced reports and summaries Cancrete Design Code 15 456:2000 ﬁ
w00
0.0 1.0 20 3.0 40
Period {sec)

Second Order (P-Delta)

REPORTS & DOCUMENTATION

> DESIGN

Evaluate seismic forces and
design for earthquake safety,

Consider P-Delta effects for
stability and accuracy.

@’ KEY TAKEAWAY

» OPTIMIZE » DELIVER




Learn the end-to-end professional workflow to deliver high-quality structural

NIT 12 PROFESSIONAL WORKFLOW & PROJECT DELIVERY j?_, STAAD.Pro

projects using STAAD.Pro with accuracy, clarity and efficiency. - B TRAI Nl NG S—

WHAT YOU WILL LEARN Ml STAAD.Pro V8i (SELECTseries 6) - [Professional_Workflow.std)
@) ABOUT THIS UNIT

File Edit View Tocls Select Geometry Commands Analyze Mode Window Help

1 Project Planning i ol P e s Teional Wi DF@ @+ >0 AOARAA-ANGRG-RRG-A-ARBMNE-AR-0-A-6 - B&- . Plan
2 Standards & Code Compliance required to manage and deliver structural E@@eeRP-rraAQ IBA--AE-ARAAAGELALAR D2PEN £--@-BE- Eﬂ Define scope, objectives, standards,
) i projects successfully, You will learn how to plan,  Piing » schedule and deliverables.
@ 3 Modeling Best Practices execute, check and deliver projects following
{:CE} 4 Analysis & Design Workflow industry standards and best practices. Project Summary A Execute
::"i‘;:'N:"‘“ | :’:::ial:“l':?i"g Model, analyze and design with
+
E} B Document Management u:;u: i = —— accuracy and efficiency.
. (&) UNIT OUTCOMES soop |6
6 Quality Check & Review Analysis Type | Linear Static Check
L i lh @ Plan and organize structural projects efficiently oyl onlt 138002007 Q } .
&% T Coordination & Communication ) Concrete Code IS 456:2000 Verify results, perform quality
| 1 @ Follow codes, standards and documentation Unit Systom P checks and peer review.
B Drawing Production hest pracocas Status Design Completed
Q@ Report Generation @ implement a systernatic analysis & design workflow m— | % Document
werables
@ Ensure quality, accuracy and consistency Prepare drawings, reports and
<Z] 10 Client Delivery : | : © 20 Modal .
@ Communicate and coordinate effectively & Design Raparts calculation sheets.
O 11 Revision & Change Management @ Deliver complete, professional praject outputs @ GA Drawings Deli
; eliver
. @ Manage revisions and final handover smoothly @' Gakoiation sheas %
& 12 Project Handover & Code Compliance Check Submit final deliverables and

ensure client satisfaction.

END-TO-END PROJECT WORKFLOW

o 2] © 0 (5] 6] 7] (8] o [10) o 12]

Project Initiation Flanning Modeling Load Definition Analysis Design Results Review Quality Check Documentation Client Delivery Revisions Final Handover

. e Ly ﬁ
o —
@d’ - - > > - Y = - - -» > > 4»
v— K/
Understand requiremaents, Prapare project plan, Create accurate 30 Define all loads as per Run analysis and Perform member design Interpret results, Varify madal, results, Prepare drawings, Share deliverables, incorporate commants Submit final files,
scopo, codes and timefine, resources maodel with proper codes and assign check stability (ateal/RCC) as par check utilization and design and code reports and calculation axplain results and and update maodel, dacuments and close
chent axpectations. and deliverables. naming & organization, cormectly. of the modal. apphicable codes, serviceability. compliance, sheats, get feedback, raports & drawings, the project,

BEST PRACTICES DOCUMENT MANAGEMENT TYPICAL DELIVERABLES QUALITY CHECKLIST @ KEY TAKEAWAY

@ Use templates and naming conventions B Praper file structure = — Ty [4 Model accuracy and connectivity
@ Keep model clean and organized —f = E._ [] Load cases and combinations A professional workflow
| Versien central — : =
@ Assign loads carefully and check units E;j g [ Analysis wamings/errors resolved ensures efficient project
30 Structural Madel GA Drawi Design Repart Calculation - .
@ Validate results at every stage @ Backup & cloud storage i = T IR Sheets [ Design code and parameters execution, accurate results,
—— . clear communication and
@ Fallow code provisions strictly L E Utilization within limits
Standard templates = 7 7
. e nos ; i = timely delivery, leading
@ Document everything clearly SCi= o [ Serviceability requirements _
Document register :E = < - i to satisfied clients and
@ Communicate proactively with the team il E] Drawing coordination -
successful projects.
a Defiver quality, not just quantity & Access & permission control Connection Details Material Take-off BOM [z Reports and documentation complete

@ Professionalism is not just about building models, it's about delivering complete, accurate and reliable solutions. PLAN » EXECUTE » CHECK » DOCUMENT » DELIVER » EXCEL




