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ABSTARCT: 
This study presents a comparative analysis of Conventional Steel Building (CSB) and Pre-Engineered Building (PEB) models using STAAD-PRO software. The analysis focuses on assessing the structural behavior and performance of both building systems under various loading conditions. The findings reveal that PEB models demonstrate a reduction in displacement compared to CSB models, indicating greater stiffness and resistance to deformation. However, the PEB model with a 7m bay spacing exhibits maximum reactions and beam forces, highlighting potential challenges associated with specific configurations. These observations underscore the importance of considering structural characteristics and loading conditions in the design and evaluation of PEBs and CSBs. Overall, this study contributes to a better understanding of the comparative performance of PEB and CSB structures, facilitating informed decision-making in building design and construction projects.
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1. Introduction
The construction industry continually seeks innovative solutions to meet the growing demand for efficient, cost-effective, and resilient building structures. In this context, the comparison between Pre-Engineered Buildings (PEBs) and Conventional Steel Buildings (CSBs) has emerged as a crucial area of investigation. PEBs are characterized by their prefabricated components and streamlined construction process, while CSBs follow traditional construction methods involving on-site fabrication and assembly of steel components.
The comparison between PEBs and CSBs encompasses various aspects, including structural performance, construction time, cost efficiency, and sustainability. This comparison is particularly relevant in the industrial sector, where the need for large, column-free spaces often drives the choice of building systems. Additionally, with seismic events being a significant concern in many regions, evaluating the seismic performance of PEBs and CSBs becomes paramount.
Several studies have been conducted to assess the performance and suitability of PEBs and CSBs in different contexts. These studies consider factors such as structural design, material properties, loading conditions, and compliance with relevant building codes and standards. By analyzing these factors, researchers aim to provide insights into the strengths and limitations of each building system, aiding decision-making processes for architects, engineers, and project stakeholders.

2. REVIEW OF LITERATURE:
In the studies conducted by AUTHORS the focus lies on the analysis and design of industrial structures, particularly Pre-Engineered Buildings (PEB) and Conventional Steel Buildings (CSB), in accordance with Indian standards. 
Gilbile et al. [1] analyzed PEB and CSB frames, considering different widths and conducting a parametric study to evaluate performance based on weight, cost, and time comparisons. Similarly, Zende et al. [2] considered various loads such as dead, live, wind, seismic, and snow loads, adhering to IS codes, to compare PEB and CSB in terms of shear force, support reaction, weight correlation, and cost evaluation.
Sharma et al. [3] emphasized the importance of long-span, column-free structures in industrial settings and compared static and dynamic analyses of PEB and conventional steel frames using Staad Pro software. They concluded that PEB structures offer reduced cost due to lighter weight. 
In Wakchaure et al.'s study [4], PEB and conventional steel frames were compared, with a focus on dynamic forces such as wind and seismic loads. Manual wind analysis per IS 875 (Part III) – 1987 and seismic analysis per IS 1893 (2002) were conducted.
Finally, Bhadoria et al. [5] utilized Bentley STAAD PRO software to analyze and design structures, concluding that PEBs are more sustainable and cost-effective compared to conventional steel buildings. They advocate for the implementation of PEBs due to their lower construction and maintenance costs.
Overall, these studies underscore the importance of comparative analysis between PEBs and conventional steel buildings, highlighting the advantages of PEBs in terms of cost-effectiveness, sustainability, and structural performance.

3. METHODOLOGY
The following models are prepared in STAAD-PRO software
1. 6m-1in10-conv
2. 5m-1in10
3. 6m-1in10
4. 7m-1in10
5. 5m-1in15
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	Fig.1: Conventional Industrial building
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	Fig.2: PEB Industrial building
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	Fig.3: Geometry of the model 
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	Fig.4: Properties assigned to the model 




4. RESULTS 
The following results are obtained
	

	Fig.5: Displacement of all the models 



	

	Fig.6: Displacement of 6m (1 in 10)-conventional model 



	

	Fig.7: Reactions of all the models



	

	Fig.8: Beam Forces of all the models



5. CONCLUSIONS
In the analysis conducted using STAAD-PRO software, both Conventional Steel Building (CSB) and Pre-Engineered Building (PEB) models were evaluated to assess their structural behavior and performance. The following observations were made based on the analysis:
1. Displacement Reduction in PEB Models:
   - The analysis revealed a decrease in displacement for the PEB models compared to the CSB models. This reduction in displacement suggests that the PEB structures exhibit greater stiffness or resistance to deformation under applied loads. Such behavior is often attributed to the inherent design characteristics of PEBs, which typically feature optimized structural configurations and efficient use of materials.
2. Maximum Reactions in PEB Model with 7m Bay Spacing:
   - Among the PEB models analyzed, the PEB model with a 7m bay spacing exhibited maximum reactions. Reactions refer to the forces exerted on the supports or foundations of the structure in response to applied loads. The higher reactions observed in the PEB model with a 7m bay spacing may be attributed to various factors such as the structural configuration, loading conditions, and material properties specific to this particular model.
3. Maximum Beam Forces in PEB Model with 7m Bay Spacing:
   - Additionally, the analysis identified maximum beam forces in the PEB model with a 7m bay spacing. Beam forces represent the internal forces experienced by structural members, such as beams, due to applied loads. The higher beam forces observed in the PEB model with a 7m bay spacing indicate that this particular configuration experiences greater stress and demands on its structural elements compared to other models analyzed.
Overall, these findings suggest that while PEB structures may offer advantages such as reduced displacement, they may also exhibit higher reactions and beam forces under certain configurations and loading conditions. Understanding these characteristics is essential for optimizing the design and performance of PEBs, allowing engineers to make informed decisions regarding their suitability for specific applications and environments.
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Displacement

Horizontal	X mm	6m-1in10-conv	144.16200000000001	Vertical	Y mm	6m-1in10-conv	309.17099999999999	Horizontal	Z mm	6m-1in10-conv	2.8069999999999999	Resultant	  mm	6m-1in10-conv	322.33100000000002	
Displacement




Reactions

Horizontal	Fx kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	136.09800000000001	135.49799999999999	157.59200000000001	195.00399999999999	132.304	Vertical	Fy kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	298.74700000000001	268.98399999999998	305.988	373.30799999999999	268.98099999999999	Horizontal	Fz kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	31.093	17.741	20.663	23.018999999999998	17.850999999999999	All models


Reactions




Beam Forces

Horizontal	Fx kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	280.68700000000001	257.63400000000001	296.46800000000002	364.95600000000002	257.697	Horizontal	Fy kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	227.72300000000001	213.83199999999999	247.77500000000001	286.93900000000002	208.48099999999999	Horizontal	Fz kN	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	5.1630000000000003	3.39	4.3789999999999996	7.048	3.33	Horizontal	Mx kNm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	0.115	0.20899999999999999	0.24199999999999999	0.40300000000000002	0.16400000000000001	Horizontal	My kNm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	22.387	12.28	15.785	25.233000000000001	12.039	Horizontal	Mz kNm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	1148.8599999999999	1176.9659999999999	1361.9690000000001	1700.365	1145.1120000000001	All models


Reactions




Displacement

Horizontal	X mm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	144.16200000000001	24.355	28.742000000000001	24.521999999999998	25.852	Vertical	Y mm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	309.17099999999999	69.819999999999993	80.391000000000005	71.534000000000006	64.585999999999999	Horizontal	Z mm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	2.8069999999999999	3.24	4.4139999999999997	3.665	3.3490000000000002	Resultant	  mm	6m-1in10-conv	5m-1in10	6m-1in10	7m-1in10	5m-1in15	322.33100000000002	71.262	82.183999999999997	72.921999999999997	66.016000000000005	All models


Displacement
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B3 5TAAD.Pro V8i (SELECTseries 6) - [Model-1-6m-Tin10(Load)-conventional - Rendered View] -
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B3 5TAAD.Pro Vai (SELECTseries 6) - [Model-3-7m-Tin10(Load) - Rendered View] -
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B3 5TAAD.Pro Vai (SELECTseries 6) - Model-1-6m-1in10(Load)-conventional
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