Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Engineering - SEMESTER - VII EXAMINATION - WINTER 2025

Subject Code: 117AV01 Date: 03-12-2025
Subject Name: Basics of Structural Design (STEEL) - Software Applications

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Simple and non-programmable scientific calculators are allowed.
5.1S 800, STEEL TABLE, IS 875 PART-1,2,3 are permitted

Marks
Q.1 (a) Define types of steel connections and their design considerations as per IS 800 03
(b) Explain the procedure for designing bolted and welded connections for steel 04
structures.
(¢)  Write the analysis and design steps for principal rafter of roof truss as per IS 800 07
Q.2 (a) Describe steps for modeling tension and compression members in STAAD-Pro. 03
(b) Discuss comparison of manual and STAAD-Pro analysis results for truss structures. 04
(¢)  Perform analysis of a Pratt truss using STAAD-Pro and interpret member force 07
results by assuming length of 12 mt and divide panel at regular equal distance.
OR
(¢) Evaluate discrepancies between manual and software-based truss analysis results. 07
Q.3 (a) Define loads acting on industrial buildings and their importance in steel design. 03
(b) Describe the procedure to model an industrial shed with static and dynamic loads in 04
STAAD-Pro.

()  Explain key parameters used in analysis and design of steel members in STAAD-Pro 07
with its significance.

OR
(a) Explain the significance of bracings and connections in steel industrial sheds. 03
(b) Analyze the impact of wind load and bracing arrangement on industrial shed 04
stability.
(¢©) Compare analysis results for a conventional and braced industrial shed structure. 07
Q.4 (a) Define Pre-Engineered Buildings (PEB) and list advantages over conventional 03
structures.
(b) Discuss the procedure for modeling and analyzing a PEB structure in STAAD-Pro. 04
(¢©) Compare results of PEB frame analysis using IS 800 with traditional approach. 07
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OR

Explain the difference between traditional industrial building and PEB structure in
terms of design approach.

Evaluate critical parameters affecting design of PEB rafters and columns

Explain design steps for PEB frame (20 x 120) mt. or industrial use in STAAD-Pro
considering live, dead, and wind loads.

List different types of special structures analyzed in STAAD-Pro and their
significance.

Explain the design requirements of retaining wall and underground sump.

Provide design steps of any one special structure (e.g., UG sump or steel chimney)
using STAAD-Pro output data.

OR
Describe the modeling approach for elevated steel water tank or chimney

Analyze the behavior of ESR water tank under wind and seismic loads using
STAAD-Pro.

Evaluate challenges and solutions in STAAD-Pro modeling of special structures.

*kk

Page 2 of 2

03

04
07

03

04
07

03
04

07



