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Abstract— The aim of this project is to design an industrial 

building economically using manual design techniques and 

computer aided design. The Project Summary Report 

emphasizes the structural analysis and design findings of 

industrial structure project. The present scope of this project 

is to select a representative truss and analyze the truss for 

different load conditions possible at the project construction 

location. 
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I. INTRODUCTION 

The main scope of this project is to apply class room 

knowledge in the real world by designing a roofed building. 

These building require large and clear areas unobstructed by 

the columns. The large floor area provides sufficient 

flexibility and facility for later change in the production 

layout without major building alterations. The industrial 

buildings are constructed with adequate headroom for the use 

of an overhead traveling crane In the design of industrial 

buildings, load conditions and geometrical factors will dictate 

the degree of complication and hence the economy. The 

designer should possess good knowledge about the industrial 

process or purpose for which the building is intended. In this 

way, an optimum balance between   safety, function and 

economy can be achieved. The main dimensions of an 

industrial building are usually determined from a 

combination of functional and design considerations. Its 

width is derived first from an owner’s study of the space 

required to carry out the processing or storage operations. The 

designer then needs to consider whether this width can be 

provided economically by a single clear span, or whether 

multi-bay spans are feasible. Likewise the overall length is 

usually readily determined by the owner, but the designer 

should give thought to the optimum bay length. Some of the 

factors affecting the choice are: 

 Foundation conditions and their ability to accept the     

column loads. 

 Crane runway girder considerations 

 Purlin and girt capacities 

 Masonry bond dimensions. 

Tilt-up concrete panel size and available carnage. 

The building height is again a functional consideration, for 

buildings with overhead travelling Cranes the critical 

dimension is the clearance required under the hook. In 

Hyderabad, there is no snow and therefore fairly low roof 

pitches are practicable. The steeper the slope the better the 

structural action, but this benefit is usually outweighed by 

additional sheeting costs. In practice, roof pitches between 5 

and 10 are preferred. 

A. Description of Ruff Truss 

Steel trusses are commonly used in commercial construction. 

They are pre-manufactured to order and are made in an open 

web design. They are essentially axially loaded members 

which are more efficient in resisting external loads since the 

cross section is nearly uniformly stressed. They are 

extensively used, especially to span large gaps. Trusses are 

used in roofs of single storey industrial buildings, long span 

floors and roofs of multistory buildings, to resist gravity 

loads. The advantage of using steel trusses for building is that 

they are stronger than wood and greater open space inside a 

building is possible. They are ideal for barns, large storage 

buildings and commercial construction. STAAD Pro is used 

for the analysis of truss. From the analysis based on pinned 

joint assumption, one obtains only the axial forces in the 

different members of the trusses. However, in actual design 

the members of the trusses are joined together by more than 

one bolt or by welding, either directly or through larger size 

end gussets. Further, some of the members, particularly chord 

members, may be continuous over many nodes. Generally 

such joints enforce not only compatibility of translation but 

also compatibility of rotation of members meeting at the joint. 

As a result, the members of the trusses experience bending 

moment in addition to axial force. Further, the loads may be 

applied in between the nodes of the trusses, causing bending 

of the members. Such stresses are referred to as secondary 

stresses. The secondary bending stresses can be caused also 

by the eccentric connection of members at the joints. The 

analysis of trusses for the secondary moments and hence the 

secondary stresses can be carried out by an indeterminate 

structural analysis, usually using computer software which is 

negotiated in this paper. 

B. Representative Truss 

A representative truss of span 52m is selected and designed 

as per the requirement. The shape of the roof truss is chosen 

to be arc of a circle for two reasons: 

 The economy of an arched truss lies in the fact that the 

principal compression members. 

Follow approximately the line of greatest strain, so 

that the bracing can be made very light. 

 The effect of wind loads on the truss can be reduced if 

we use a parabolic arch over pitched truss with low 

elevation. A picture of the building assumed is presented 

in the 

 
Fig. 1: Representative Figure of the Building 

II. COMPUTER MODEL 

A model was selected on the basis of requirements of the 

consumer. A three-dimensional structural Space truss model 

of the building is developed using computer aided drafting 
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software (AutoCAD). The dxf file of the truss is imported into 

the Analysis and Designing software (STAAD P ro) and 

Geometry is prepared which is followed be Analysis and 

Design. The AutoCAD .dxf image files are shown in 

 
Fig. 2:  Views of the Single Roof truss which is imported 

into STAAD pro 

A. Coordinate System 

The structure has been aligned 00 to the True North. The   

principal axes in STAAD Pro are oriented as given below: 

 The X global axis is towards east 

 The Y global axis is pointing to upward 

 The Z global axis is towards north 

 
Fig. 3: 3D Elemental View of Entire Industrial Structure 

 
Fig. 4: STAAD Import of .dxf fil 

III. ENVIRONMENTAL CONDITION 

Direction Wind (m/sec) 

For All Directions 44 

Table 1: Wind speed for operating conditions 

 Wind Loads the following wind speeds are considered 

for analysis one hour mean wind speed is used for the 

analysis. 

 Level of water table It was assumed that water table is 

well below the foundation and does not affect the 

foundation. 

 Type of Foundation Soil The soil is assumed to be hard 

rocky soil 

IV. ANALYSIS AND CRITERIA ASSUMPTION 

Analysis procedure and criteria for the analysis are in 

accordance with design basis. He roof truss and connections 

are designed in accordance with IS: 800-2007 general 

construction in steel-code of practice (third revision), the 

columns and footings are designed based on IS: 456-2000 

plain and reinforced concrete- code of practice (fourth 

revision). 

A. Analysis of Software 

The structural analysis is performed using the Bentley’s 

STAAD Pro software which is based on finite element 

analysis technique, it also includes the modules for generation 

and application of earthquake loads, subsequent code 

checking of structural elements and joints and capabilities to 

carryout static analysis. 

B. Condition of Loads 

The design load combinations are the various combinations 

of possible load cases for which the structure needs to be 

designed. For IS 456-2000, if a structure is subjected to dead 

(D), live (L), pattern live (PL), snow (S), wind (W), and 

earthquake (E) loads, and considering that wind and 

earthquake forces are reversible, the following load 

combinations may need to be considered (IS 36.4 ) 

 .5D (IS 36.4.1) 

 1.5D + 1.5L 

 1.5D + 1.5S (IS 36.4.1) 

 1.5D + 1.5(0.75 P) (IS 31.5.2.3) 

 1.5D + 1.5W 

 0.9D + 1.5W 

 1.2D + 1.2L + 1.2W 

 1.5D + 1.5L + 1.0W (IS 36.4.1) 

 1.5D + 1.5E 

 0.9D + 1.5E 

 1.2D + 1.2L + 1.2E 

 1.5D + 1.5L + 1.0E  (IS 36.4.1) 

 1.5D + 1.5L + 1.5S 

 1.2D + 1.2S + 1.2W 

 1.2D + 1.2L + 1.2S + 1.2W 

 1.2D + 1.2S +1.2E 

 1.2D + 1.2L + 1.2S + 1.2E 

Of the above Load Combinations, only the possible 

combinations are considered in the design of this building. 

They are listed in the following table: 

Number Load Combination 

1 1.5(DL+LL) 

2 1.2(DL+LL+EQX) 

3 1.2(DL+LL+EQ-X) 

4 1.2(DL+LL+EQZ) 

5 1.2(DL+LL+EQ-Z 

6 0.9DL+1.5EQX 

7 0.9DL+1.5EQ-Z 

8 1.5(DL+WLX) 

Table 2: Various combinations of loads considered 
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V. RESULT 

The results of the STAAD analysis are provided in appendix 

2 at the end. 

Results include, 

Analysis and design of steel truss members 

 Analysis of purlins 

 Design of RCC columns up to plinth level 

 Support reactions at column bases at plinth level. 

The brief summary of the analysis is provided in the 

following points, 

A. Design of Floor Slab 

1)  TYPE OF SLAB USED: The slabs to be designed are of 

size 50m x 5 m. Since, Ly/Lx > 2 the slab is to be designed 

as ONE-WAY SLAB 

B. Basis of Design of Footings 

Footings under walls are called one way footings and those 

under columns, two way footings. The first step in design is 

to calculate the necessary area from the formula 

 
Having thus determined the size of the footings, its 

structural design is carried out by using factored loads and 

principles of limit state designs already discussed in the case 

of other R.C members. The main items to be designed are the 

thickness of the footing and its reinforcement. The thickness 

should be sufficient to 

 Resist shear force without shear steel and the bending 

moment without compression steel 

 Give the structure the required structural rigidity so that 

foundation reaction below can be assumed(see sections 

22.4 and 22.5) 

 Withstand the corrosion that can be caused from the 

ground. (This minimum cover is required not less than 

40mm when it is cast against a layer of building concrete 

of 75to 80mm thickness.) 

It is also important to remember that the percentage 

of steel provided should not be less than 0.15 for 

Fe 250 and 0.12 for Fe 415 steels as specified for 

slabs in IS 456; clause 22.5.2.1. 

VI. CONCLUSION 

The aim of this project, “to learn, practice and Excel in 

various subjects which we learned in our classrooms by 

applying them practically by analysis and design of an arched 

roof truss, for the usage of industrial storage of materials, 

efficiently to reach the requirement as well as economy”, has 

been fulfilled successfully. The various operations of the 

building have been analyzed perfectly and the local codes 

have been followed correctly. The analyzed truss has strength 

to withstand various loads. The manual design of other 

components are also given high importance and calculations 

of desired reinforcement is found with high factors of safety. 

We propose that this building has adequate strength to resist 

all the loads and meet its purpose of storage of materials in its 

life span. STAAD analysis results show that the structure can 

resist various loads coming on to it. 
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