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Abstract— Design of column for jib crane is theoretical 

analysis in a-square engineers ie. ase cranes. for designing a 
column of 0.5 ton capacity. We have two different ways in 

which we analyze length of column using slenderness ratio 

and decide which formula is convenient for design. 
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I. INTRODUCTION 

A square Engineers manufactures the all types of industrial 

cranes like EOT Crane, Jib crane, underslung crane, Goliath 

crane etc.  
We are here to study and design columns for jib 

crane methods with different conditions mentioned bellow. 

1) Both end Hinged  

2) Both End Fixed 

3) One End Fixed other end hinged 

4) One end fixed other end free 

 
Fig. 1: Pillar mounted jib crane 

Above fig shows the pillar mounted jib crane. This 

type of jib crane is utilized in different industry for material 

handling in radius.  

 
Above fig shows the pillar mounted jib crane. This 

type of jib crane is utilized in machine shop. (Type: one end 

is fixed other end free) 

II. PROPERTIES OF MATERIAL STEEL 

 Young’s Modulus: 2×105 MPa 

 Poisson’s Ratio: 0.3 

 Density: 7.85×10-6 kg/mm 

 Thermal Expansion: 1.25×10-5 per oC 

 Tensile yield strength: 250 MPa 

 Compressive yield strength: 250 MPa 

 Tensile Ultimate strength: 460 MPa 

 Compressive Ultimate strength: 0 MPa 

 Thermal conductivity: 6.05×10-2 watt/mm oC 

 Specific Heat: 434 J/kg 

III. THEORETICAL ANALYSIS  

As per customers’ demands we find theoretical calculation 

to design and develop jib crane with good quality, 

performance and durability. 

 
Fig. 3: (a) Shows is compressive stress or force and fig. (b) 

Shows when compressive stress reaches the elastic limit of 

material failure occurs in the form of bulging. 

IV. CRITICAL LOAD 

The load at which buckling starts is called critical load. 

Slenderness ratio: = L/k 
Where,  

L = Length of column 

k = Least radius of gyration  

k = √ (I/A) 

Where,  

I = Moment of inertia of cross section (mm4) 

A = Area of cross section (mm2) 

1) When slenderness ratio < 30, there is no effect of 

buckling and subjected to compressive stresses. 

2) Slenderness ratio > 30 designed as per critical load. 
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A. Short Column:  

Cast iron slenderness ratio not greater than 80. 

Steel columns not greater than 100 

B. Long Column: 

Slenderness ratio greater than 100. 

For cast iron slenderness ratio greater than 80 

There are two methods used for short column and long 

column. 

Rankin’s formula used for short column 

Euler’s formula used for long column 

V. NOTATIONS 

P   = Critical load 

Fc = Critical Stress 

A  = Cross sectional area of column 

L  = Equivalent or effective length of column 

K  = Least radius of gyration 

a   = Rankins constant 

L   = Length of column 

For mild steel a = 1/7500 (Std. data) 

Cast iron a = 1/1600 (Std. data) 

For wrought iron = a = 1/9000 (Std. data) 

D = 32.2cm 
d = 30.6cm 

L = 450cm 

A = π/4 (D2-d2) 

= π/4 (32.22-30.62) 

A = 78.87cm2 

I = π/64 (D4-d4) 

= π/64 (32.24-30.64) 

I = 4.9323cm4 

K2 = I/A 

K = 11.10 

P = Fc x A+ 1/7500 (I x k) 2 

P = 1556851.322 kg 
Safe load = Crippling load /factor of safety 

Safe load = P/3 

Safe load = 518950.44 kg 

Crushing load = Fc x A 

= 32 x 78.87 

= 2523.84 kg. 

Safe load = P/3 

Safe load = 841.28 kg 

As per above calculations design is safe with the help of 

Rankin’s formula 

VI. CONCLUSION 

From the above theoretical study we can conclude that 

column of jib crane is very safe for 0.5 tons. We have tried 

to reduce the excessive deformation of column, for using 

maximum factor of safety.  
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