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1. Introduction/afR=ra

The Computational Lab is designed to provide hands-on exposure to modern structural analysis
and design software widely used in civil engineering practice. The laboratory focuses primarily
on STAAD.Pro and ANSY'S, with an introductory overview of other relevant civil engineering
software. Students will learn modeling, loading, analysis, and interpretation of results for various

structural systems.
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2. Course Outcomes/uTaushH UumH

After successful completion of this laboratory course, students will be able to:

1. Understand the concept of building analysis and design using different software tools.
2. Model, analyze, and interpret results using STAAD.Pro.

3. Analyze determinate and indeterminate structures such as beams, trusses, and frames.



4. Analyze single-storey and multistorey buildings under different loading conditions.

5. Gain introductory knowledge of other civil engineering software as per industry needs.
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3. Software Used/Wge ATreddR

e STAAD.Pro
e ANSYS

¢ Introduction/Demonstration of: MX Road, GEO STUDIO, WATER GEMS, SEWER
CAD, etc.

e STAAD.Pro
e ANSYS
e MX Road, GEO STUDIO, WATER GEMS, SEWER CAD 3f¢ &1 Uf=ra/sHl

4. General Laboratory Instructions/THT=T WATRITAT =T

1. Students must attend the lab with prior theoretical knowledge of the experiment.
2. Each experiment should be completed individually unless specified otherwise.
3. Proper Sl units must be used consistently.

4. Screenshots of models, loading, and results should be included in the lab record.
5

. Lab records must be submitted on time and duly signed by the instructor.
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5. List of Experiments/SaT @1 gt

STAAD PRO:

o~ w npoPE

1. Introduction, overview of STAAD PRO environment (menus and tool bars), generating

geometrical modeling.
STAAD.Pro &1 UREY, S (B d TUaR) a1 A sl
2. Creation of model (application of section properties and different loads).
Ared B AT (Fa=H 01 U4 fafid e &1 uam) |
3. Analysis of simply supported, fixed and continuous beams.

Rigett Tuids, fhaws Td de-gard oiH &1 fazawn|

4. Analysis of truss.
oY &1 fagayun|
5. Analysis of multistoried space frame (create model, apply floor load etc.).

qg-HioTre T T o1 fa=awur (@red i, 7R dre &1 ) |

6. Application of combination loads with seismic loads.
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ANSYS:

7. Introduction, overview of ANSYS environment (menus and tool bars), generating

geometrical modeling.
ANSYS T URed Ud ST AisfeT|
8. Creation of model in ANSY'S (application of section properties and different loads).
ANSYS T Afgd fAmfor (Fa= 101 Ud | &1 W) |
9. Determination of deflection and stresses in 2D and 3D trusses.
2D T4 3D ¢ H fq&qur U a-ra &1 FufRo|
10. Determination of deflection and stresses in beams.

9 A faguur vd ara &1 g

11. Introduction of other software’s like MX Road, GEO STUDIO, WATER GEMS,
SEWER CAD etc.
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STAAD.Pro Experiments
Experiment 1: Introduction to STAAD.Pro

TRINT 1: STAAD.Pro 1 ORI
Aim/ ST

To understand the STAAD.Pro interface, menus, toolbars, and basic geometrical modeling.

STAAD.Pro & ScXh Y, A<, TR a1 Jd A A1Sfei &l I
Sample Input Data/ THAT §-TYE SeT:

- Structure type: Plane frame/ S UHR; & hH
- Units: kN, m

- Node coordinates/ -8 G RTi:

- Node 1: (0, 0, 0)

- Node 2: (5, 0, 0)

Procedure/ fshar:

1. Open STAAD.Pro and create a new project/=dT Hioide ST,
2. Set units to kN and meters/S®13al Tc .

3. Generate nodes using given coordinatesFﬁ?N AT,

4. Connect nodes using beam elements/&iH TferHe ¥ IS,

Expected Output/3ruféra af¥umy:

- Correctly generated geometry visible in the graphical window/ Tihed [dSI A Tel UHR I
ffifa sonfirfa foams &t

- Node and member numbers displayed without errors/ -te Td HeR e o1 farsft Ffe &

EERGEUN




Experiment 2: Creation of Structural Model and Loading
TN 2: WIHD Aled Ud aifeT
Aim/B%“m:

To create a structural model and apply section properties and different types of loads.

HaR 701 T4 S o 1Y WRAIHD Hisd |

Sample Input Data/ THAT §-TYE SeT:

- Material/ T Concrete (E =25 GPa)/ Hepic (E =25 GPa)

- Section/ Ha—: Rectangular beam 300 mm x 450 mm/ 3MATHR d1H 300 mm x 450 mm
- Load cases/ TS &¥:

- Dead Load: Self-weight/ ST AIS: W-HR

- Live Load: 10 kN/m (UDL)/ 10 kN/m (FHM %9 ¥ fadfd 4R - ubL)

Procedure/ fshar:

1. Assign material and section properties/ IRTE® HaR| P U Td TR 0T 3ATS
D,

2. Apply self-weight in Y direction/ e Y-fe=m ﬁ'w-wmﬁ

3. Apply uniformly distributed live load/ FHM &4 ¥ faafiid @ga @IS (UDL) ARL .

Expected Output/3ruféra af¥umy:
- Members assigned with correct section properties/ ﬁaﬁﬁmﬁwﬁww WI%’[%Q

T,

- Load diagram showing applied UDL and self-weight/ FWI%Q‘TQ UDL U9 W-HR &1 g2

qTel IS ST,



Experiment 3: Analysis of Beams

TGN 3: S D fa=etyo

Aim/B%“m:

To analyze simply supported, fixed, and continuous beams.
Rioeh uics, fhas Td Hei-g3m oiH & fa=elvuor|
Sample Input Data/ THAT §TYe SeT:

- Span length: 6 m/ﬁq?im%: 6 Hicx

- Load: UDL = 15 kN/m/ T¥S: IHM ¥U ¥ fadfid 4R (UDL) = 15 kN/m
- Support conditions/ FUIE HS I

- Case 1: Simply supported/w 1: Riuelt quics

- Case 2: Fixed ends/ &9 2: fhaws R

Procedure/ fshar:

1. Model beam with given span/ f&T TTT ¥ & 3THR STAAD.Pro H &1 &1 ATSd TG,

2. Assign support conditions/ SUYdd JUIE HSIRM 3RS BN,
3. Apply UDL/ T &1 ¥ fadfd YR (UDL) A .
4. Run analysis/ TORAS0T (@ATTIRIY) HHIS I B,

Expected Output/3ruféra af¥umy:
- Shear Force Diagram (SFD)/ RR BRY S/auH (SFD).

- Bending Moment Diagram (BMD)/@%"T%W(BMD).
- Maximum deflection value at mid-span/ H¥3 T R 3{fehdd fa&gur (Suda=) &1 A,



Experiment 4: Analysis of Truss

TNT 4: ¢ &1 fa=aiwr

Aim/B%“m:

To analyze a plane truss using STAAD.Pro.

STAAD.Pro JITEdR &1 SUANT HRb Th U (W) TH BT [aeiyur H=T|

Sample Input Data/ THAT §TYe SeT:
- Truss type: Pratt truss/ ¢ DT UDIR: a'C’EjH

- Span: 12 m/ TWH: 12 Hie”
- Load: 20 kN downward at top joints/ 1S TS STS! TR 20 kN BT 7a BT 3R HR
- Supports: Hinged and roller/ TN: f7s T4 JaR Ui

Procedure/ UfehaT:
1. Generate truss geometry/ STAAD.Pro ﬁ;ﬂﬁw&rﬁr (ﬁ@ﬁtﬁ) GRIEES

2. Assign truss member property/ Hﬂ-ﬁﬁﬁﬁﬁgﬂﬁmﬁﬁ&waﬁ.

3. Apply joint loads/ Ry AIg9 IR Siige e AN .
4. Run analysis/ TORAS0T (@ATTIRIY) HHIS 1 B,

Expected Output/3ruféra af¥urmy:
- Axial force values in each truss member/ Wgﬂﬁ;ﬂﬁ N RIRC] (Axial Force) & HH.

- Identification of tension and compression members/ I (Tension) ¥d GId (Compression) H

HRIRT AR &1 Ugam.



Experiment 5: Analysis of Multistorey Space Frame

TNT 5: Sg-Hfore WY 1Y o fazeyor
Aim/3e=4:

To analyze a multistorey space frame structure.
Sg-HforeT T ThH A1 &1 fa=ayur =1
Sample Input Data/ THAT §TYe SeT:
- No. of storeys: 3/ HfoTal &1 T&=AT: 3

- Storey height: 3 m/ HfSTd &1 FaTs: 3 Hiex
- Bay width: 5 m/éﬂ’ﬁ%@: 5 Hiex
- Floor load: 4 kKN/m? TR &S: 4 KN/m2

Procedure/ UfehdT:
1. Create 3D frame geometry/ STAAD.Pro H 3D T ThH &1 SIS R 3.

2. Assign beam and column sections/ Eﬂ'ﬁ@ BITH b SUYdd @IHQFT‘IUT &Wﬁ.

3. Apply floor loads/ TRTT TR TR A€ ARL PRI,
4. Perform analysis/ TRT-THD TR B,

Expected Output/3raféra afoma:

- Nodal displacements at each storey/ T AT IR s d [a=IT.

- Member forces in beams and columns/ 15 Td HiaH & S HeR 94,

- Support reactions/ ﬂﬁ?fﬂ'mq



Experiment 6: Load Combinations with Seismic Loads

TN 6: Yeh Ul TS Afgd oS Fare
Aim/3e=4:

To apply load combinations including seismic loads as per IS codes.

YR TS (IS HTS) o HTAR YhUlg ofts Tfgd fafia o Jaior! o1 T A1
Sample Input Data/ THAT §TYe SeT:

- Seismic zone: 11/ YU &: 11|

- Importance factor (1): 1.0/ Hg<d UMD (I): 1.0

- Response reduction factor (R): 5/ uﬁ%mq——ﬂww (R): 5

- Load combinations:

-15(DL +LL)
-12 (DL + LL £ EQ)

Procedure/ fshar:

1. Define seismic load parameters/ GaeId IS P18 & ITIR YU e URTHTex gRHTiT
D,

2. Generate load combinations/ ATIRIH TS YIS IR BX.

3. Analyze structure/ FUTRd TS Ao & folg TReT &1 fa=eiyor &,
Expected Output/3raféra afoma:
- Governing load combination/ %amaﬁﬁtrﬁa H aTd] SReRC) (Tlaﬁa'[) KIEREISES

- Increased member forces due to seismic loading/ YUt 1€ o HRUI AR dall H gfg.




ANSYS Experiments/ ANSYS URT
Experiment 7: Introduction to ANSYS

TRINT 7: ANSYS ST U=
Aim/3e=4:

To understand ANSYSS interface and basic geometric modeling.

ANSYS IITeaTR o Sy aUT Gd S A1Sfei T &1 g
Sample Input Data/ THAT §TYE SeT:

- Geometry/ SIAfA: Cantilever beam/ HfeciaR &\
- Length/ ©1aTS: 2 m/ 2 Hiex

Procedure/ UfehaT:
1. Open ANSYS Workbench/ ANSYS CEEERE| N
2. Create geometry using DesignModeler/ DesignModelerWWW@Tﬁﬁ[aﬂW
.
3. Assign analysis system/ Wﬂaﬁﬁwm (Analysis System) &HI%:T?F\(
Expected Output/3ruféra af¥umy:

- Successfully generated geometry in ANSYS Workbench/ ANSYS ahaa | {-Il-hmdllzl\OTOb fAffa

SR



Experiment 8: Model Creation in ANSYS

TTNT 8: ANSYS H Algd fAAfor
Aim/IET:

To create a structural model with material properties and loads.

T 0T UG AIS & 1Y Uh SR D H18d DI FH01 BT
Sample Input Data/ THAT §TYE SeT:

- Material/ ITHHT: Structural steel (E = 200 GPa)/ TRTHTH® WId (E = 200 GPa)
- Load/ €IS: Point load = 5 kN/ fdig 4R = 5 kN

Procedure/ WfehaT:
1. Assign material properties/ HTgaﬁ:{qgaaHmzﬂqm &rwg:rﬁ.
2. Apply boundary conditions/ FﬂﬂT@-ﬁﬁ(Boundary Conditions) ?ﬂ"lﬁ.
3. Apply loading/ &Y T8 HSIRM AR BN,

Expected Output/3raféra afoma:

- Properly constrained and loaded model ready for solution/ JHIYT (Solution) ?ﬁﬂlaﬂﬂ, el
bR Y Uideidd ud oS fsar maraiea,



Experiment 9: Analysis of 2D and 3D Trusses

TANT 9: 2D Ud 3D ¢ &1 faRawur

Aim/B%“m:

To determine deflection and stresses in 2D and 3D trusses.

2D U4 3D < W81 # fa8gur ((Suia=) Ud a-1d (¢ ) &1 HuiRor &1
Sample Input Data/ THAT §TYe SeT:

- Truss type: 2D Warren truss/ g ®TUPIR: 2D Elﬁ_r[E}[
- Load: 10 kN at joint/ TIS: SlIgC TR 10 kN BT HR

Procedure/ WfehaT:
1. Create truss geometry/ ANSYS ﬁ;ﬂﬁw&rﬁﬁwﬁ

2. Mesh the structure/ SXET &1 IUYdd TR .
3. Solve the model/ HISd P! Hied .
Expected Output/3ruféra af¥umy:

- Maximum nodal deflection/ 3{fdad Fred fagyur,
- Stress distribution in truss members/ Eﬂﬁ’@lﬁﬁﬂtﬂaﬁﬁﬂw.



Experiment 10: Analysis of Beams in ANSYS
TN 10: ANSYS H &t &1 fa=aiyor

Aim/IET:

To determine deflection and stresses in beams.

S T faem (fewiar™) Td aH1a (%¢9) &1 fReRor &
Sample Input Data/ T $Ye SeT:

- Beam length/ ST BT @ETS: 3 m/ 3 HeR
- Load/ &IS: UDL = 2 kN/m/ §H =7 ¥ fadi¥d YR (UDL) = 2 kN/m

Procedure/ WfehaT:
1. Model beam geometry/ ANSYS B &1 &1 ST dOR 9.

2. Apply material and loads/ ST T[0T Ud <€ dha 1= AR .
3. Solve and post-process/ ATSd &l Aled B dYT TRS-URRFT &,
Expected Output/3raféra afoma:

- Total deformation plot/ %ﬁ?ﬁf (Total Deformation) Wic.
- Bending stress contour plot/ Sf&T dHd (Bending Stress) Her Wic,



Experiment 11: Introduction to Other Civil Engineering Software
TN 11: 39 Rifdd SRR Qe daR &1 ulR=g

Aim/B%“m:

To gain awareness of other software tools used in civil engineering.

ffae SONfafe o ugad 30 It atR ¢ o IR H SITREdhdl YT ]

Software Covered/ ®aR fhT U HTHITR:
MX Road, GEO STUDIO, WATER GEMS, SEWER CAD, etc.

Outcome/ TfOITH:
Basic understanding of applications and scope of various software/ WW%W,

SV Ud BTIEH BT Y d THS.




6. Recommended Text and Reference Books/&rj!tiﬁl?r W
Text Book/CIToT[—W:

1. STAAD.Pro Tutorial Manuals/ STAAD.Pro Cg2IRad H3d
Reference Book/ TeY Jxddh:

1. Learning Bentley STAAD.Pro V8i for Structural Analysis — CADCIM Technologies

7. Lab Evaluation Scheme (Suggested)/ WaTRITAT Y& TSI

e Continuous Assessment / Lab Performance: 40%
e Lab Record: 30%

e End-Semester Practical/Viva: 30%

o Tdd Yedih / A U= 40%

o 9 RBle: 30%

o JUWR 3d YrAIb/aTgdT: 30%



