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Abstract— The aim of project “ANALYSIS AND DESIGN 

OF A TYPICAL MODEL OF AUTOMOBILE 

INDUSTRIAL BUILDING – PRESS SHOP’’ is to develop 

an industrial building with steel roof truss on steel column 

considering the economy of the structure, as the part of 

project work under the curriculum of JNTU-K and 

VISWANADHA INSTITUTE OF TECHNOLOGY, which 

fosters the creativity, designing skills, management skills 

and academic excellence. Manufacturing products of the 

industry is known as an industrial building. These buildings 

are used for workshop, warehouses etc. these building 

require large and clear areas unobstructed by the columns. 

The function of the industrial building dictates the degree of 

sophistications. For a structural design to be satisfactory, 

generally four major objects-utility, safety, economy and 

elegance must be fulfilled. Economical sections are to be 

designed because the steel members are costly Any building 

structure used by the industry to store raw materials or The 

present scope of this project is to analyze the structure for 

different worst Load conditions possible at the project 

location VISAKHAPATNAM. The aim of this project is to 

design an automobile press shop economically using manual 

design techniques and computer aided design. The project 

summary report emphasizes the structural analysis and 

design findings of industrial structure project. 

Key words: Automobile Industrial Building, Structural 

Analysis and Design 

I. INTRODUCTION 

The main function of an automotive is the production of the 

various types of automobiles. Metal forming is one of the 

manufacturing processes. In a Press shop, these operations 

are mainly carried out by the help of presses and press tools. 

These operations include deformation of metal work pieces 

to the desired size and size by applying pressure or force. 

Presses and press tools facilitate mass production work. 

These are considered fastest and most efficient way to form 

a sheet metal into finished products. 

 Industrial buildings use steel framed structures and 

metallic cladding of all types. Large open spaces can be 

created that are efficient, easy to maintain, and are adaptable 

as demand changes. Steel is chosen on economic grounds, as 

well as for other aspects such as fire, architectural quality 

and sustainability. Hence the automobile press shop is 

designed as a steel structure. 

 For buildings of large enclosure, the economy of 

the structure plays an important role. For longer spans, the 

design is optimized in order to minimize the use of 

materials, costs and installation effort. Increasingly, 

buildings are designed to reduce energy costs and to achieve 

a high degree of sustainability. 

II. BUILDING CONFIGURATION OF A GENERAL INDUSTRIAL 

STRUCTURE 

Typically the bays in industrial buildings have frames 

spanning the width direction. Several such frames are 

arranged at suitable spacing to get the required length. 

Depending upon the requirement, several bays may be 

constructed adjoining each other. The choice of structural 

configuration depends upon the span between the rows of 

columns, the head room or clearance required , the nature of 

roofing material and type of lighting. If span is less, portal 

frames suchassteel bents or gable frames can be used but if 

span is large then buildings with trusses are used. 

 
 The horizontal and vertical bracings, employed in 

single and multi-storey buildings, are also trusses used 

primarily to resist wind and other lateral loads. These 

bracings minimize the differential deflection between the 

different frames due to crane surge in industrial buildings. 

They also provide lateral support to columns in small and 

tall buildings, thus increasing the buckling strength. 

A. Floors 

Different types of floor are required in any factory from 

their use consideration such as production, workshop, stores, 

amenities, and administration. The service condition will 

vary widely in these areas, so different floor types are 

required. Industrial floors shall have sufficient resistance to 

abrasion, impact, acid action and temperatures depending on 

the type of activity carried out. High strength and high 

performance concretes can satisfy most of these 

requirements economically and is the most common 

material used. Foundation for vibrating machinery (such as 

reciprocating and high speed rotating machinery) should be 

placed upon rock or firm ground and it should be separated 

from adjacent floor to avoid vibrations. 
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B. Roof System 

While planning a roof, designer should look for following 

quality lightness, strength, water proofness, insulation, fire 

resistance, cost, durability and low maintenance charges. 

Sheeting, purlin and supporting roof trusses supported on 

column provide common structural roof system for 

industrial buildings. The type of roof covering, its insulating 

value, acoustical properties, the appearance from inner side, 

the weight and the maintenance are the various factors, 

which are given consideration while designing the roof 

system. Brittle sheeting such as asbestos, corrugated and 

trafford cement sheets or ductile sheeting such as galvanized 

iron corrugated or profiled sheets are used as the roof 

covering material. The deflection limits for purlins and truss 

depend on the type of sheeting. 

C. Lighting 

Industrial operations can be carried on most efficiently when 

adequate illumination is provided. The requirements of good 

lighting are its intensity and uniformity. Since natural light 

is free, it is economical and wise to use daylight most 

satisfactory for illumination in industrial plants whenever 

practicable. 

 Side windows are of much value in lighting the 

interiors of small buildings but they are not much effective 

in case of large buildings. In case of large buildings 

monitors are useful. 

 
Fig. 2.2: Side windows and Monitors for natural light 

D. Ventilation 

Ventilation of industrial buildings is also important. 

Ventilation will be used for removal of heat, elimination of 

dust, used air and its replacement by clean fresh air. It can 

be done by means of natural forces such as aeration or by 

mechanical equipment such as fans. The large height of the 

roof may be used advantageously by providing low level 

inlets and high level outlets for air. 

III. DESCRIPTION OF ROOF TRUSS 

A. Roof 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. Thfor 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. 

B. Analysis of Roof Truss 

Generally truss members are assumed to be joined together 

so as to transfer only the axial forces and not moments and 

shears from one member to the adjacent members (they are 

regarded as being pinned joints). The loads are assumed to 

be acting only at the nodes of the trusses. The trusses me 

advantage of using steel trusses aybe provided over a single 

span, simply supported over the two end supports, in which 

case they are usually statically determinate. Such trusses can 

be analysed manually by the method of joints or by the 

method of sections. 

STAAD Pro is used for the analysis of truss 

C. Loads 

1) Dead Load: 

Generally the dead load on the roof trusses in single storey 

industrial buildings consists of dead load of claddings and 

dead load of purlins, self-weight of the trusses in addition to 

the weight of bracings etc. Further, additional special dead 

loads such as truss supported hoist dead loads; special 

ducting and ventilator weight etc. could contribute to roof 

truss dead loads. As the clear span length (column free span 

length) increases, the self-weight of the moment resisting 

gable frames increases drastically. In such cases roof trusses 

are more economical. Dead loads of floor slabs can be 

considerably reduced by adopting composite slabs with 

profiled steel sheets. 

2) Live Load 

The live load on roof trusses consist of the gravitational load 

due to erection and servicing as well asdust load etc. and the 

intensity is taken as per IS:875-1975. Additional special live 

loads such assnow loads in very cold climates, crane live 

loads in trusses supporting monorails may have to be 

considered. 

3) Wind Load 

Wind load on the roof trusses, unless the roof slope is too 

high, would be usually uplift force perpendicular to the roof, 

due to suction effect of the wind blowing over the roof. 

Hence the windload on roof truss usually acts opposite to 

the gravity load, and its magnitude can be larger than gravity 

loads, causing reversal of forces in truss members. 

D. Representative Truss 

A representative truss of span 20m is selected and designed 

as per the reqirement. The type of truss adopted is a pratt 

type truss. 

 The roof truss and connections are designed in 

accordance with IS: 800-2007 general construction insteel-

code of practice (third revision), 

1) Analysis Software 

STAAD.Pro features a state-of-the-art user interface, 

visualization tools, powerful analysis and design engines 

with advanced finite element and dynamic analysis 

capabilities. From model generation, analysis and design to 

visualization and result verification. STAAD.Pro is the 

professional’s choice for steel, concrete, timber, aluminium 

and cold-formed steel design of low and high-rise buildings, 
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culverts, petrochemical plants, tunnels, bridges, piles and 

much more. 

 

 

IV. GANTRY GIRDER 

In mills and heavy industrial buildings such as factories and 

workshops, gantry girder supported by columns and 

carrying cranes are used to handle and transport heavy 

goods, equipment. The crane system consists of a bridge 

over which crab, hoist and cabin which houses the controls 

and operator move. The crane girder itself is provided with 

wheels to move over the rails provided over gantry girdrer. 

The gantry girder is supported by columns. 

A. Loading Considerations 

The following loads are to be considered by the designer 

while estimating the looads on the gantry girder. 

1) Weight of the Trolley or Crab car (Wt): 

As the trolley moves on the the crane girder along the span 

of the truss, its weight is transferred to the crane wheels as 

the axle load and finally to the gantry girder. The load 

transferred to the gantry will be maximum when the trolley 

wheels are closest to the gantry girder. The wheel load that 

is tranferred from the trolley to the gantry girder is 

W1 = [ Wt (Lc – L1)]/2Lc 

Where , 

W1 is the load of each wheel on the gantry girder 

Wt  is the weight of the trolley 

Lc  is the distance between gantry girders 

L1  is the distance between CGs of trolley and gantry. 

B. Profile of Gantry Girder 

To resist heavy moment, I sections are required. They may 

be large rolled steel sections or even built – up plate girders. 

Apart from bending moment and shear, these girders are 

subjected to longitudinal and lateral forces on compression 

flange. Hence compression flange needs additional 

strengthening. This is achieved by connecting a channel 

section on the compression flange of  I – Section 

C. Design of a Gantry Girder 

1) Specifications: 

Crane capacity = 100 kN 

Weight of crane excluding trolley = 60  kN 

Weight of crab = 34kN 

Span of crane girder/truss (Lc) = 20m 

Min. hook approach (L1) = 1.2m 

Center-to-center distance between gantry (L = 6m 

Weight of rail = 0.3 kN/m 

Distance Between centers of crane wheel = 3.5 m 

Height of rail section = 150mm 

V. COLUMN 

A  structural member which is subjected to compressive 

forces along its axis is called a compression member.  Thus , 

compression members are subjected to loads that tend to 

decrease  their length. If the net end moments are zero ,the 

compression member is reuired to resist load acting 

concentric to the original longitudinal axis of the member 

and is termed axially loaded column . If the net end 

moments are not zero ,the  member will be subjected to an 

axial load and bending moments along its length. Such 

members are called beam – columns. 

 The Bending Moments on a column may be due to 

eccentricity of the axial force, load from column brackets 

carrying gantry girders, transverse loads like wind pressure. 

 The column cross-section is usually oriented in 

such a way to resist significant bending about major axis of 

the member. When I-shaped cross sections are used for the 

columns, the minor axis bending may also become 

significant, since the minor axis bending resistance of I-

section is small compared to the major axis bending 

resistance. 

A. Design of Column 

1) Wind load calculation for columns: 

Basic wind speed 

k1=1 

k2=1 

k3=1 

Vz = 1 x 1 x 1 x 50= 50 m/s 

Basic wind pressure=  0.6 x = Vb= 50m/s (for VIZAG) 

Vz=k1 x k2 x k3xVb 

Vz
2=  0.6 x 502 = 1.5 KN/m2 

Cpe=  external pressure coefficient 

Cpi= internal pressure coefficient, 

A= surface area of structural element or cladding unit, and 

Cpi= -0.5 or +0.5 

For Cpe:   (Table 4, IS 875: 1987) 

 h/w = 6/20 (<1/2) 
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 l/w = 24/6 = 4 (>3/2) 

Table 5.1 External pressure Co-efficients 

Cpi 

Cpe-Cpi 

θ =00 θ =900 

A B C D A B C D 

0.5 1.2 0.25 -0.1 -0.1 0 0 1.2 0.4 

-0.5 0.25 -0.75 -1.1 -1.1 1 1 0.2 -0.6 

Table 5.2: Difference between external and internal pressure 

co-efficients 

2) Critical Wind load per unit area: (critical case) 

θ=00: 

 A = 1.2  x 1.5  =1.8KN/m2 

 B  = 0.75 x 1.5 = 1.125 KN/ m2 

 C = 1.1 x 1.5   = 1.65 KN/m2 

 D =1.1 x 1.5    = 1.65 KN/m2 

θ=900 

 A  = 1 x 1.5      = 1.5 KN/ m2 

 B  = 1 x 1.5      = 1.5 KN/ m2 

 C =1.2 x1.5     = 1.8 KN/ m2 (inside) 

 D =0.6 x 1.5    = 0.9 KN/ m2 

Area supported by wall for one column: 

Length of column x  Bay Length = 8 x 6 m2 = 48 m2 

3) Critical Wind load: 

θ=00 

 A =  86.4  KN 

 B  =  54    KN 

 C = 79.2KN 

 D =  79.2 KN 

θ=900 

 A  =   72KN 

 B  =   72KN 

 C =  86.4 KN 

 D =  43.2 KN 

Design Load =86.4≈87 KN 

 
Fig. 5.1: Laced  built up column 

4) Column Design: 

 Maximum reaction force from truss = 79.17 kN = 80 

kN 

 Assuming Cladding Weight = 15KN 

 Spacing provided between two ISHB columns = 1 m 

 Maximum Bending Moment =  -80 x 0.5(From reaction 

of truss) + 16.357 (From Surge Load of crane) + 270 x 

0.5 (From vertical crane load) -15 x 0.5 (From cladding) 

+87 x 8/2 (From wind) = 475.857KN-m 

Using ISHB300 @ 63kg/m (section is determined by 

KL/ryy) 

ISHB 300 @ 63 kg/m 

A  = 8025 mm2 

tf=10.6 mm 

tw= 9.4 mm 

bf = 250 mm 

Izz =12950.2 x 104mm4 

Iyy =2246.7  x 104mm4 

Ryy=52.9 mm 

D = 300mm 

R=11.0 

Table 5.3: Properties of column 

 Net Axial Force = 80KN(Due to truss) +270 KN (Due 

to crane) + 87 x 5 /100KN (Due to column of height 

H2) + 87 x 8/100KN (Due to column of height H1) 

+15KN (Due to cladding) = 376.31 KN = 380 KN 

 Moment of inertia of combined section  = 2 x {2246.7 

x104+8025 x 2502} = 4.057 x 109 mm4 

 Za=
Iyy

[
B

2
+

S

2
]
= 6.96 x 106 mm3 

 ra= √
Iyy

2 x area
 = 502.76 mm 

5) Check  for local buckling: ( IS 800 : 2007 ,Table 2, pg 

18) 

For fy= 250  ε =(250/fy)1/2= 1 

b/tf= 125/10.6 = 11.79 > 10.5 

Therefore, section is semi-compact 

6) Check for local capacity (combined axial force and 

bending) of section: 

Design strength in tension ( Nd) = 
Agfy

γmo
=

2 x 8025 x 250

1.1 x 1000
= 3647.7 

KN 

n    = 
N 

Nd
=

380

3647.7
= 0.104 

Mda = 
Zefy

γmo
= 911.93 KN-m 

Reduced plastic moment for rolled section (Mnda) = 1.1 x 

911{1-0.104} = 898.798KN-m<Mda 

Interaction equation for cross-section: (Section 9.1, Page 70 

IS 800:2007): 

(Mz/Mnda)α2< 1.0 (α2 = 2 (Table 17) IS 800:2007) 

(475.857/898.798)2 =0.28 <1.0 

Hence the section is safe. 

Compressive strength 
KLa

ra
= 

1.5 x 8

502.76
=  23.86 

K Lb

rb
= 

0.85 x 8

127
= 53.54 

Assume spacing as1m, 

Local slenderness between lacings= L/ry=1000/52.9 

=18.903<  50     [clause 7.6.6 IS 800:2007] 

Hence slendernesss is alright. 

L/r of compound column =
1.05 x L

r
 

=1.05  x53.4 

=56.217[clause 7.6.1.5 IS 800:2007] 

Local slenderness should be less than over all slenderness x 

0.7 

= 0.7 x 56.217 

=39.3519> 18.90 [clause 7.6.6  IS 800:2007] 

From Table 10, 

h/bf=300/250=1.2  

tf<100mm 
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For built-up section, buckling class=c 

Hence, fcd = 173.68 N/mm2 

[Table 9(c) IS 800:2007] 

7) Check for overall buckling: 

Assuming bending about A-A axis produces axial forces in 

the two I-sections of the compound column. 

Axial force = moment/centroidal distance between the two I 

sections 

=475.857/1= 475.857KN 

Maximum compression force in one I-section = 
380

2
+475.857 

= 665.857 kN 

Compression resistance of section= 
Agfcd

γmo
= 8025 x

173.68

1.1
 

=1267.07 KN>665.857 kN 

Hence satisified. 

8) Design of Lacing: 

1) Inclination=450 (between 40-70)(Cl. 7.6.4 IS 800:2007) 

2) Assuming gauge distance = 50mm 

3) Hence, spacing of lacing bar = 250+50+50mm = 

350mm 

4) Slenderness ratio of compound member between 

consecutive connections 

5) = (350+350)/ryy= 700/52.9 = 13.29  (< 50, < 0.7 x 105) 

(Cl. 7.6.5.1 IS 800:2007 ) 

6) Width of lacing bar= 3 x (nominal diameter of bolt) 

=3x20mm=60mm   

 (Cl. 7.6.2 IS 800:2007) 

7) Thickness of lacing =
leff

40
= 350 x √

2

40
= 12.37mm ≈ 

15mm 

8) Hence, size of lacing is 350mm X 60mm X 15mm 

Checking slenderness of lacing: 

r = √
I

y
=

t

√12
= 4.33mm 

leff

r
=

350 x√2

4.33
= 114.31 < 145 (safe) 

Design shear force = 2.5% of maximum compression in I-

section = 2.5 x(665.857)/100 

= 16.65 KN 

Hence, compressive force= 16.65/sin(45) ≈ 23.54 KN 

Maximum force in lowest diagonal = (87 +16.357-

23.86)/cos(450) 

= 112.42KN (Compression) 

Hence, total force = (112.42+23.54)/2 = 67.98 KN 

For l/r =114.31, fcd = 89.902 N/mm2 

(Table 9(c) , IS 800) 

Hence, design compressive strength = 89.902 x 60 x 

15/1000 = 80.9118 > 67.98 KN 

Tensile force = 16.65/sin(45) ≈ 24 KN 

Tensile strength = 0.9 x (60-20) x 15 x 410/(1.25 x 1000) = 

177.12 KN>67.98 KN 

Bolt strength = 2.5 x 0.49 x 15 x 20 x 410/(1.25 x 1000) = 

120 KN>67.98KN 

 
Fig. 5.2: lacing for a column 

B. Design of tie plates 

 Effective depth of tie plates > 2bf = (2 x 300) = 500mm 

(or) 

 c/c between two I-sections = 1000 mm. 

 Diameter of the bolt = 16 mm 

 Assuming edge distance = 40 mm (>1.7do) 

 Required overall depth = 1000 + 2 x 40mm =1080 mm 

 Length of tie plate =  1000 mm = 1000mm 

 Hence, required thickness = 1/50 x (1000) ≈20 mm 

 Hence, size of tie plate is 1000mm X 1080 mm X 20 

mmthick tie plates are required. 

VI. BASE PLATE 

Modest moments can be resisted by a base plate weelded to 

the bottom of column. Though the fabrication is complex, it 

has the following advantages. 

1) The base plate is stiff 

2) The tension in the anchor bolts is more uniform due to 

stiffness of collar. 

3) The tightening of nuts is easy. 

A. Design of Base Plate 

 Total design load on Base Plate = Net Axial Force = 

80KN(Due to truss) +270 KN (Due to crane) + 87 x 5 

/100KN (Due to column of height H2) + 87 x 8/100KN 

(Due to column of height H1) +15KN (Due to cladding) 

= 376.31KN = 380KN 

1) Assuming M20  concrete: 

 Bearing capacity of concrete = 0.45 x 20 N/mm2 = 9.0 

N/mm2 

 Eccentricity, e = M/P 

= 475.857/380 

= 1.25 m 

 If the base plate is made 6e in length there will be 

compressive pressure over the whole of the base. 

 If we design for entire compression in the base plate, 

required length of baset plate will be = 6e = 7.5 m (Too 

large) 

 As this value is too large, we will design it for some 

tension as well. As the width of the built-up member is 

1250 mm and taking an edge distance of 200 mm on 

each side, the total base plate length will be 1.65 m 

 Required Breadth (B) = 2p/( Lx 0.45fck) 

= 2 x 380 x 1000/(1650 x 9) 
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≈60mm 

 As this length will not accommodate the depth of I-

section and anchor bolts, we will have to take much larger 

breadth 

Take B=600mm. 

Area (A) = 1650 x 600 = 990000mm2 

Z = bd2/6 = 600 x 16502/6 =  272.25 x 106mm3 

Hence, required area = 380 x 1000/9 mm2 = 42222.2 mm2  <  

990000 mm2 

Hence  Safe 

2) End Pressures: 

Pmax = P/A + M/Z = 380 x 1000/990000 + 475.857 

x106/(272.25 x 106
) 

= 2.13 Mpa 

Pmin=P/A – M/Z =  -1.364 Mpa 

Base Pressure at section along Depth of I-section 

= [(1650 – 200)/1650) x (2.13 + 1.364) – 1.364] = 1.706 

N/mm2 

Neglecting reduction in moment due to biaxial bending 

Moment along given axis 

= Wa2/2 (rectangular part) + Moment of triangular part 

= 1.706 x 2002/2 + 1 x 250 x (2/3) x 200 x(2.13-1.706) 

= 14.13 x 103N-mm 

Moment Capacity = 1.2fyZe/γm0 

Ze = t2/6 

14.13 x 103 = 1.2 x 250 x t2/(6 x1.1) 

Hence     t  ≈ 50mm 

Dimensions of base plate = 1650mm x 600mm x 50mm 

VII. DESIGN OF FOOTING 

A. 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 

Area of footings =
fsoilgcapacityosafebearin

rwallabovedoncolumnoserviceloa
 

 Having thus determined the size of the footings, its 

structural design is carried out by using factored loads and 

principles of limit state design s 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 

1) Design Principles: 

 Footings shall be designed to sustain the applied loads, 

moments and forces and safe bearing capacity is not to 

exceeded, vide clause 34.1 

 In R.C.C. footing, the thickness at the edge shall not be 

less than 150 mm for footings on soils. Vide clause 

34.12 

 The greater B.M to be used in the design of an isolated 

concrete footing which support a column, pedestal or 

wall shall be computed in the manner prescribed in 

clause 34.2.3.1(a) 

 The critical section for diagonal cracking is taken at a 

distance equal to effective depth from the face of the 

column in hard soil vide clause 34.2.4.3(a) and shall not 

exceed nominal shear stress. 

2) Design of Footing for the Design Load Applied on the 

Column: 

a) Type of footing 

Rectangular footing 

Size of column on the footing = 300 X 1250 

b) Loads on the footing 

Load on footing Pu= 380 kN 

Axial load on the column  = 380 kN 

Pmax at the base plate  =  2.13 N/mm2 

Load acting on foundation = 2.13 x 1250 x 300  =  798 kN 

Weight of foundation at 10% of column load     = 79.8 kN 

Total load bearing capacity of soil = 877.8 kN 

Step 1: 

Area of the footing = 877.8/200 = 4.389 m2 

Let The length of the footing be L, 

The width of the footing be B, 

Provide size of footing= 2.2 m x 2 m 

Area provided= 4.4 m2 

Step2: 

Upward soil pressure(q0) =   factored load/ Aprov 

=   (1.5x877.8)/4.4 

=   299.25 kN/m² 

Step3: 

Size of the pedestal 

Take 1750mm x750mm pedestal 

Bearing pressure( q0) = (877.8x10³)/1750 x 700 

=   0.716 N/mm² 

From IS:456 clause.34.1.3 

tanα not< 0.9√((100q0/fck)+1) 

tanα not< 0.9√((100x2.03)/20 +1) 

tanα not<3.005 

Projection of pedestal  =   185mm 

Depth of pedestal =   185x3.005 

=   555.925mm 

Provide a depth of 600mm pedestal. 

Reinfocement: 

Top area      =  600 x 750 = 450000 mm2 

Use minimum of 0.01 A  =  4500 mm2 

Let us provide  12 Ø bars 

Ast=  452.16 mm2 

Provide 12Ø – 10 bars. 

Step 4: 

Depth of footing from  momentat 

cantilever portion =   (2200-600)/2=800mm 

Cantilever moment =   wl²/2 
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Uniform distributed load (w) =   299.25 kN/m x 2.2m 

=   658.24kN/m 

Mu,xx = Mu,yy 

=   wl²/2 

=   (658.24x0.80²)/2 

=   210.63kN - m 

The footing behaves like a beam therefore 

Mu.lim=   0.136 fckbd2 

Put Mu   =   Mu,lim 

Mu  =   0.138 fck bd² 

D =   √(Mu/0.138fckbd²) 

Width of resisting section (b) =   750 mm 

d       =   √(146.65x10³)/(0.138x20x750) 

d=    101.75mm 

providea overall depth of 550mm 

effective depth d =  overall depth- cover-Ø-Ø/2 

=     550-50-12-6 

=    482mm 

Provide a footing of 2.2mx2.0mx550mm. 

Step5: 

Area of steel required 

Mu/bd²  =    (210.63x106)/(750x482²) 

=    1.039 

From table2 of SP-16 

For fck   =    20N/mm² 

fy     =     415N/mm² 

Pt  =    0.308 

Area of steel required Ast =    Pt.bd/100 

=    0.308x750x482/100 

=    1113.42 mm² 

Minimum Ast =    0.85bd/fy 

=    0.85x750x482/415 

=    745.03mm² 

Ast>Ast,min 

Hence safe 

Let us provide 10mmØ bars 

Ast =     (3.14/4)10² 

=78.5mm² 

No.of bars = 1113.42/78.5 

=14.18 

Provide 15no. of 10mm Øbars as reinforcement in both 

directions 

Ast.provided = (3.14/4)x10²x15 

= 1177.5 mm² 

Step6: 

One way shear: 

Shear cheak should be done at a section (x-x) at a distance 

of (d) from the face of the column (or) pedestal 

Shear at 485mm from face of the pedestal 

V =   upward pressure x shear area 

=    299.25x2.2x0.265 

=    174.46KN 

Width of resisting section (b) =    750+2(482) 

=    1714mm 

Depth  of footing at section     =    482mm 

Shear stress(Tv)     =   Vu/bd 

=    (174.46x10³)/(1714x482) 

=    0.211 N/mm² 

% of steel     =    100Ast/bd 

=    (10x942)/(1714x482) 

=    0.214 

From table.61 of SP-16, 

Tc    =     0.39N/mm² 

Here Tv<Tc 

Hence safe 

Step7: 

Two way shear 

This is checked at a distance d/2 from the face of the 

pedestal 

Vu  =     299.25x(2.1²-1.232²) 

= 994.1 kN 

Width of resisting section (b) =  4x(750+482) 

=      4928mm 

d  =     482mm 

actual shear stress(Tv)  =    Vu/bd 

=    (994.16x10³)/(4928x482) 

=    0.418 

As per IS 456,cl:31.6.3 

design shear strength   =    kstc 

where Ks  =    (0.5+βc)  < 1 

βc   =   short side of pedestal/long side of pedestal 

Ks  =    750/1750 

=    0.43 

Ks< 1 

Ks =    0.5 + 0.43 = 0.93 

Tc =     0.25√fck 

=     0.25√20 

=     1.118N/mm² 

Shear strength Ks.Tc=    0.93x1.118 

=     1.039N/mm² 

Tv<KsTc 

Hence safe 

Step8: 

Cracking 

Clear distance between bars = (2200-100-10)/15 - 10 

Hence safe and provide 10mm Ø15 bars @130mm c/c as 

reinforcement in short & long directions. 

 
Fig. 7.1: cross section and reinforcement detail of footing 

VIII. CONCLUSIONS 

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

various subjects which we learned in our Class rooms 

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. 
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2) 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. 

3) The manual design of other  components  are also given 

high importance and calculations of desired 

reinforcement is found with high factors of safety. 

4) 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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