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ABSTRACT 

This paper aims to discuss the industrial buildings' Analytical, Numerical, and Experimental results. Before starting the experimental part, the 

industrial facility with Howe truss configuration of size 18m X 60m was Analyzed and Designed using SAP software and then scaled to a model of 

length 1.8m X 1m for which load-deflection behavior has been computed. The results of the model from the CIVIL FEM Software are also added. 
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The SAP name has been synonymous with state-of-

the-art analytical methods since its introduction over 30 years 

ago. SAP2000 follows the same tradition, featuring a 

sophisticated, intuitive, and versatile user interface powered 

by an unmatched analysis engine and design tools for 

engineers working on transportation, industrial, public works, 

sports, and other facilities. 

 

From its 3D object-based graphical modeling 

environment to the wide variety of analysis and design 

options completely integrated across one powerful user 

interface, SAP2000 is proven to be the most integrated, 

productive, and general-purpose structural program on the 

market. This intuitive interface allows you to create structural 

models rapidly and intuitively without long learning curve 

delays. Now, you can harness the power of SAP2000 for all 

your analysis and design tasks, including minor day-to-day 

problems. Objective 

 

Civil FEM is one of the most advanced, 

comprehensive, and reputable finite element analysis and 

design software available for the Civil Engineering Projects. 

The system combines the state-of-the-art general-purpose 

structural analysis features of ANSYS (ISO-9001) with high-

end, civil engineering-specific structural analysis capabilities 

of Civil FEM, making it a unique and powerful tool for a 

wide range of civil engineering projects (such as power 

plants, bridges, tunnels, singular buildings, offshore 

structures, etc.). Civil FEM Multidiscipline includes all the 

specialized modules developed for Civil FEM (INTRO, 

Geotechnical, Bridges, Civil Non-linearity, and Advanced 

Prestressed Reinforced Concrete Modules), providing users 

with a complete solution that will suit all their civil 

engineering needs. Any of these solutions work as an “add-

on” with any unlimited ANSYS product: Professional NLT 

and NLS, Structural, Mechanical, and Multiphysics. 

OBJECTIVE:  
The objective of the thesis is to find the following: 

Analysis and Design of Howe roof truss Industrial building of 

size 18m x 60m with each bay of span 5m by using SAP 

software and then to Scale down 1/10th of the above Industrial 

building to prototype of size 1.8m x 1m with each bay of span 

0.5m.   

To discuss the Analytical, Theoretical, and Experimental 

Investigation of the Howe roof truss Prototype of size 1.8m x 

1m each of span 0.5m. 

 

DESIGN AND ANALYSIS - SAP 

In this topic, I am going to discuss the analysis and 

design of the industrial building of size 18m X 60m with bays 

of span each 5m and the model of length 1.8m X 1m with bays 

of span each 0.5m by using the SAP software and CIVIL FEM 

software. 

 

INDUSTRIAL BUILDING - HOWE TRUSS  
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GRAPHICAL OUTPUT 
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NUMERICAL OUTPUT 

 

 
 

 

 

 

 

 
 

DESIGN AND ANALYSIS - CIVIL FEM 
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EXPERIMENTAL STUDY 

In this chapter, I will discuss the experimental study of the 

model and the fabrication details. 

 

MODEL DESCRIPTIONS 

 

 
 

MODEL FABRICATION 

 In this topic, I am going to discuss the step-by-step 

fabrication procedure.  
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EXPERIMENTAL SETUP 

In this topic, I will discuss the experimental setup consisting 

of LVDT setup and dial gauge. LVDT setup consists of one Reading 

indicator and two deflection needles, which are used to measure the end 

truss deflection at two points at the mid-span, as shown in Fig. 5.5. A 

dial gauge is also used to measure the deflection at the mid-span of the 

intermediate truss, as shown in Fig. 5.5. Total deflection is taken at four 

points. 

 

 
 

 

 

 

 

 

 

 
 

TESTING PROCEDURE 

The testing is done by loading the weight at the model's top. 

Five beams each weigh 50 Kg, and one sheet weight 50 Kg in total 350 

Kg is taken as the dead load on the model. Now, the load is given at the 

top in a ratio of 40 Kg. Then, five cubes weighing 8 Kg are loaded to 

take the deflection at the four points, and five cubes are again loaded to 

the deflection. Then again, five cubes are loaded to take the deflection. 

Then again, five cubes are packed to take the deflection, and then a 

weight of 40 Kg is loaded to take the deflection, and then again, a 

weight of 40 Kg is loaded to take the deflection, and then again, a 

consequence of 40 Kg is loaded, to take the deflection. 

 

EXPERIMENTAL INVESTIGATION 
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NUMERICAL INVESTIGATION 

Using the Method of joints, the truss shown in Fig 5.4 is 

solved, and the following member force Values are obtained. 

 

MEMBER FORCE – END TRUSS 

 

 
 

MEMBER FORCE – INTERMEDIATE TRUSS 

 

 
 

PROTOTYPE – WELD DESIGN 

In this topic, I will discuss the member section, weld size, 

weld length, and the gusseted plate size used to connect each member 

about the IS code Standards. 

 

 

 

 
 

 

 

CONCLUSION 

This thesis has been carried out to study the behavior of the 

real-time Industrial building to the model fabricated with the same 

properties with a scale ratio of 1/10th. Also, to check the real-time 

building analysis and design, which is almost like the model 

manufactured and tested in the laboratory for the experimental study. 

 

INDUSTRIAL BUILDING 

From the chapter 3, the Analysis and Design of the industrial 

building has been done by using the SAP software and CIVIL FEM 

software. From the results obtained from the software, a 1/10th ratio 

model has scaled down the Industrial building, and the optimized steel 

quantity has arrived. 

 

MODEL 

 The scaled ratio of the model is analyzed by the method of 

joints, and then the member force is computed to design the weld 

connection by providing a gusseted plate. 

 The experimental study has been carried out in which a model 

has been fabricated and then tested in the laboratory to compute the 

Load deflection behavior of the model. Then, the graph has been plotted 

for load and deflection to find the stiffness value. 

From the experimental study, it has been clearly understood 

from the load-deflection curve that the stiffness for the intermediate 

truss is higher compared to the end truss. 

 

 

 
 

 

 

ACKNOWLEDGEMENTS 

The authors thankfully acknowledge B Senthil Naathan., 

M.E (Struct)., MISTE., MIGS., R.E., S.E (CLPA), Assistant 

professor, Department of Civil Engineering, RVS Technical 

Campus, Coimbatore, Dr. D Bhuvaneswari, M.E., PhD, Assistant 

professor, Department of Civil engineering, RVS Technical 

Campus, Coimbatore for their motivational and infrastructural 

support to carry out this study. 

 

REFERENCES 

 

1. AISC-LRFD ‘Manual of Steel Construction Vol 1 & 2 (2nd 

Edition, American Institute of Steel Construction Inc., 1994. 

2. ADITYA DUBEY, AKSHATA SAHARE, has studied the main 

frame design of the pre-engineered building. (ISSN: 2394-3696 

VOLUME 3, ISSUE 11, Nov.-2016) 

3. Aijaz Ahmad Zende, Prof. A. V. Kulkarni, and Aslam Hutagia 

have studied the Comparative Study of Analysis and Design of 

Pre-Engineered Buildings and Conventional Frames. 

4. Design and analysis of steel structures, V.N. VAZIRANI, M.N. 

RATWANI 

5. Design of steel structures, Dr. DAYARATNAM 

http://www.jetir.org/


© 2023 JETIR September 2023, Volume 10, Issue 9                                                               www.jetir.org(ISSN-2349-5162) 

 

JETIR2309483 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e684 
 

6. Design of steel structures (LIMIT STATE METHOD), N. 

SUBRAMANIAN 

7. Design of steel structures, S. RAMAMRUTHAM 

8. Design of steel structures, Dr.B.C. PUNMIA 

9. IS 800 -2007 ‘Code of Practice for Use of Structural Steel in 

General 

10. Kavya.Rao. M.N, K.N. Vishwanath has studied the Design 

Optimisation of an Industrial Structure from a Steel Frame to a 

Pre-Engineered Building. 

11. Mansi B Solanki Tausif F Kauswala has studied the Comparative 

Design of an Industrial Workshop with Pre-Engineering Building 

12. Pradip S. Lande, Vivek V. Kucheriya “Comparative Study of an 

Industrial Pre-Engineered Building with Conventional Steel 

Building” (Print ISSN: 2349-8404; Online ISSN: 2349-879X; 

Volume 2, Number 10; April-June 2015 pp. 77-82) 

13. Pradeep V, Papa Rao G “Comparative Study of Pre-Engineered 

and Conventional Industrial Building” 

14. Sagar D. Wankhade, Prof. P. S. Pajgade “Design & Comparison of 

Various Types of Industrial Buildings” 

15. Sagar Wankhade, Prof. Dr. P. S. Pajgade “Review Paper on 

Comparison of Conventional Steel Building & Pre-Engineering 

Building” 

16. Shah Foram Ashokbhai, Mr. Kaushal R. Thakkar, and Mr. Paresh 

N. Nimodiya have studied the Comparative Study of Hot Rolled 

Steel Sections and Cold Formed Steel Sections for Industrial Shed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/

