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Abstract— The main objective of this project is to give a 

brief study on design and analysis of a food grain godownin 

Staad Pro. The key features of this project involves manual 

design and analysis of structural elements such as column, 

beam, footing and truss elements etc. Here we use method 

of joint to analyze truss element. This project gives design 

and analysis aspects like bending moment axial load etc 

related to godown in RCC and steel are presented a 

comparison is made between these two cases and the most 

economical and safe one for the godown structure is 

suggested here. The estimation of cost and other aspects in 

construction process is evaluated at the end of the project for 

the godown structure. This project involves detail drawing 

of each designed components manually. A godown is a 

building for the storing goods, these are used by 

manufacturers, importers, exporters, wholesalers and 

customs etc. They are usually large plain buildings in 

industrial parks on the outside of cities, towns villages. 

Sometimes these are designed for loading and unloading of 

goods directly from railway, airport seaport. The stored 

goods can include any raw materials packing material, spare 

parts, components or finished goods associated with 

agriculture, manufacturing and production. 
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I. INTRODUCTION 

Most of the structures in India are made with RCC 

irrespective of category or purpose of the building or 

structures. But in case of industrial and commercial building 

the scenario is different and they are constructed both with 

RCC & structural steel. 

      In case of industrial structures they are low rise 

structures & the supporting roof system is choosen based 

upon the purpose or by considering structural behavior of 

building commonly in India, industrial building are steel 

structure having truss with roof covering. Roof trusses 

together with supporting columns and it depends on the 

purpose it may subject to crane load in order to shift or lift 

load from one point to another point. Within working space 

like ceramics factory etc.  

  A structure designed to serve a specific function 

in industry or to support manufacturing process or to store 

raw materials. The industrial structure should have more 

working space that is more column free space. For a 

industrial structure floor height required is high when 

compare to normal buildings and it is a high span structure. 

Now a days for storage of food grains and 

vegetables and fruits food grain godown / cold storage are 

integral part in the city and its sub urban area. Generally the 

major component of the food grain godown consist of 

storage racks, puff panel may be used for external walls and 

chiller chamber in cold storage or food grain storage 

godown.  

Godowns play a vital role in company’s ability to 

offer customers something extra when it comes to service 

and value. Company’s both large and small from small town 

retail store to a large global business, can benefit from the 

many advantages of having a godown. As the demand of the 

market change and grow, so too the demands of having an 

efficient and lean godowns. 

This plan purposes to provide warehouse facility 

for agriculture crop and agriculture product at district 

jalpaiguri, west Bengal. 

The purposed unit envisages providing facility in 

the field of safe storage of agriculture crop by making 

standard warehouse with all type of required safety 

measures at district jalpaiguri, west Bengal. 

II. LITERATURE REVIEW 

1) MISHKA SINHA, “Taylor & francis” (2017), “Food 

grain godown” volume Issue-2 

    It would seem is a team strongly subjected to translation 

that is physical movement without substantial 

transformation in meaning yet it is a word whose relative 

uniformity of use across a range of language group and 

family.  

The hobson-jobson dictionary (1986) provides 

trans cultural etymology for godown. Defining gowdon as a 

warehouse an out building used for stores. 

B. L.JOHNSONS, “Taylor & Francis” (2017), 

“Warehouse design and management” volume-55 Issue-21. 

The trend which was detected in the literature search in the 

introduction can also be    found in the current issue. Ware 

housing research not only focuses on traditional subject like 

efficiency improvement in conventional low level order 

picking situations, or classic automation system like AS/R 

systems.  

Increasingly, attention is given to new automated 

technologies, like very high density storage systems and 

AVS/R systems, or to other factors (like human factors) that 

help improve warehouse performance. 

While there are several new innovations in 

automated ware housing systems and technologies, little is 

known about the approaches to systematically assess the 

carbon foot print of warehouse operations. 
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C. GORAN DUKIC & OPETUK TIHOMIR, “Research 

gate” (2014), “Warehousing in the global supply chain” 

Volume-55 to 69. 

Warehouse layouts, due to their influence on total 

warehousing costs, are of interest to the theory and practice 

of warehouse design. While the layout problem of unit-load 

storage area of conventional warehouses has quite a long 

history, the layout of conventional systems with manual 

order-picking from multiple aisles has been the topic of a 

number of research papers only in the previous decade. The 

research has resulted, among other things, in various models 

for optimal layout design. Moreover, some new innovative 

layouts for storage area have been proposed recently. These 

layouts result in a reduced travel distance needed to store or 

retrieve a single pallet, thus improving the efficiency in the 

storage area. However, the question of whether these layouts 

could perform better than traditional layouts in manual 

order-picking operations has remained unanswered. This 

chapter provides a short overview of optimal traditional 

layouts of the storage and order-picking area as well as new 

innovative storage area layouts, followed by results of the 

analysis of order-picking in these new innovative layouts 

and relevant conclusions. 

III. METHODOLOGY 

Design Methodology 

1) Limit state method  

2) Working stress method  

3) Load factor method or ultimate load method 

1) Limit state method: 

It uses the concept of the probability and based on the 

application of method of statistic to the variation that occurs 

in the practice in the loads acting in the structures or in the 

strength of material. 

The structures may reach a condition at which it 

becomes unfit for use for one of many reasons e.g. collapse, 

excessive deflection, cracking, etc. and each of these 

conditions is referred to a limit state condition. The aim of 

limit state design is to achieve an acceptable probability that 

the structure will not become unserviceable in its life time 

for the use of which it has been intended i.e. it will not reach 

a limit state. It means the structure should be able to 

withstand safely all loads that are liable to act on it 

throughout its life and it would satisfy the limitations of 

deflection and cracking. 

Method of Joints for Truss Analysis  

We start by assuming that all members are in tension 

reaction. A tension member experiences pull forces at both 

ends of the bar and usually denoted by positive (+ve) sign. 

When a member is experiencing a push force at both ends, 

then the bar is said to be in compression mode and 

designated as negative (-ve) sign. 

In the joints method, a virtual cut is made around a 

joint and the cut portion is isolated as a Free Body Diagram 

(FBD). Using the equilibrium equations of ∑ Fx = 0 and ∑ 

Fy = 0, the unknown member forces can be solved. It is 

assumed that all members are joined together in the form of 

an ideal pin, and that all forces are in tension (+ve 

reactions). 

An imaginary section may be completely passed around a 

joint in a truss. The joint has become a free body in 

equilibrium under the forces applied to it. The equations ∑ 

H = 0 and ∑ V = 0 may be applied to the joint to determine 

the unknown forces in members meeting there. It is evident 

that no more than two unknowns can be determined at a 

joint with these two equations. 

A. Description of Godown Structure 

The details of the Godown is given in below Table 1 

STRUCTURE DESCRIPTION 

No of Stories 2 

Height of one storey 4 m 

Soil Type Medium Soil 

Seismic Zone V 

Grade of Concrete M25 

Grade of Steel Fe 500 

Slab Thickness 150 mm 

Live Load 5 KN/m 

Live Load on Roof 5 KN/m 

Floor Finish 1 KN/m 

IV. OBJECTIVES: 

 To select the typical plan of an industrial structure like 

food grain godown. 

 To assess the combination load on the structure as per 

IS code specification. 

 To analyze the structural elements like roof truss, frame 

analysis etc using standard methodologies. 

 To design and draw structural elements in the structures 

like truss. 

 To validation the results (manually and softwares)  

V. PLAN: 

 
Fig. 1: PLAN 
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VI. MODELING AND ANALYSIS 

 
Fig. 2: 3D View of the Structure 

 
Fig. 3: Combinations of Loads (1.5(Dl+Ll)) 

 
Fig. 4: Combinations of Loads (1.2(Dl+Wl)) 
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Fig. 5: Node Displacement Diagram 

 
Fig. 6: Bending Moment Diagram 

 
Fig. 7: Shear Force Diagram 

 
Fig. 8: Support Reactions at Support 
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Fig. 9: Reinforcement Details in Beam No.205 
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Fig. 10: Reinforcement Details in Column No.163 

 

 



A Comparative Study on Analysis and Design of Steel and RCC Structural Components for Food Grain Godown Using Staad Pro Software 

 (IJSRD/Vol. 8/Issue 72020/039) 

  

 All rights reserved by www.ijsrd.com 188 

 

 
Fig. 11: Design Details in Top Chord Member No.593 
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Fig. 12: Design Details in Bottom Chord Member No.462 
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Fig. 13: Design Details in Inner Member No.605 
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Fig. 14: Design Details In Isolated Footing No.56 

 
Fig. 15:  Steel Quantity in KN and Total Lengths of Steel Members in Meters 

JN Member 
Manual results (Forces) Software Results 

LL KN DLKN WLKN LL KN DL KN WL KN 

1 AC -184.1 -117.26 -240.95 -184.92 -117.12 -240.95 

 AB 178.55 113.76 233.76 179.54 113.62 233.76 

2 BD 178.55 133.76 233.76 179.54 113.62 233.76 

 BC 0 0 0 0 0 0 

3 CD -14 -8.48 -19.03 -14.22 -9.01 -19.28 

 CE -172.03 -108.7 -221.94 -170.7 -108.11 -221.68 

4 DE 3.46 2.06 4.62 3.45 2.19 4.67 

 DF 165.6 105.53 215.2 165.6 104.88 215.06 

5 EG -157.29 -100 -203.14 -156.47 -99.1 -202.4 

 EF -14.6 -9.3 -20.44 -15.43 -9.77 -20.95 

6 FG 6.52 4.2 9.14 6.9 4.37 9.35 

 FH 152.54 97.23 196.9 151.8 96.14 196.36 

7 GI -143.46 -91.4 -183.7 -142.25 -90.09 -183.13 
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 GH -16.76 -10.42 -22.5 -17.25 -10.92 -23.37 

8 HJ 139.13 88.89 178.8 138 87.4 177.66 

 HI 10.05 6.25 13.8 10.35 6.55 14.02 

9 IJ -19 -12.14 -26 -19.52 -12.36 -26.45 

 IK -130.93 -82.55 -164.2 -128.02 -81.08 -163.85 

10 JL 125.7 80.3 160 124.2 78.66 158.96 

 JK 13.43 85.8 18.38 13.8 8.74 18.7 

11 KM -118.32 -73.5 -145.5 -113.8 -72.07 -144.58 

 KL -21.58 -13.65 -29.26 -22.09 -13.99 -29.93 

12 LN 112.2 69.63 138.14 110.4 69.02 140.26 

 LM 10.84 9.5 18.3 17.25 10.93 23.38 

13 MN -24.4 -14.5 -29.17 -24.88 -15.73 -33.71 

 MO -105.55 -65.5 -128.5 -99.57 -63.06 -125.3 

14 ON 44.3 27.4 57.66 41.4 26.22 56.1 

Table 2: Analysis Comparison using Manual & Staad Pro Results

Sl no Components 
Sectional Details 

Staad Pro Manual 

1 Truss elements   

 Top Chord 2ISA 130*130*16 mm 2ISA 110*110*10 mm 

 Bottom Chord 2ISA 110*110*16 mm 2ISA 100*100*8 mm 

 Inner tension ISA 110*110*10 mm ISA 75*75*8 mm 

 Inner Compression ISA 110*110*10 mm ISA 75*75*6 mm 

2 Beam   

 Tee beam 300*650 mm 300*650 mm 

 Continuous  beam 300*450 mm 300*450 mm 

3 Column 500*500 mm 500*500 mm 

 End Column 300*650 mm 300*650 mm 

Table 3: Design Comparison using Staad and Manual design 

VII. CONCLUSION 

The following are conclusion in the project work  

1) Structural modeling is being created as per standard 

norms. 

2) Manual load calculation have been carried out using IS 

code provision on truss elements and RCC frame 

elements. 

3) Complete analysis is done in Staad.Pro V8i Software. 

4) Design of all structural elements is carried out using IS 

456-2000, IS 800-2007 and steel table in Staad pro Vi8 

software  

5) Some of the design is being completed manually like 

slab stair case etc. 

6) From above conclusion it is clear to us that staad pro 

Vi8 software is used for analysis and design of many 

civil engineering structures like for public buildings, 

industrial buildings etc.  
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