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Abstract— In this project we have designed and fabricated a 

material handling equipment applicable in construction 

fields, for handling the materials from ground level to a height 

or vice versa. Material handling is very much essential in 

construction fields, since it is one of the important facility for 

the workers, helping to handle heavy materials. We are using 

a two wheeler which is readily available for providing the 

drive and also it is one of the simple method which can 

replace heavy material handling machines which are already 

in usage.  This project is more economical and contributes a 

lot in the constructional applications.  
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I. INTRODUCTION 

Our project “MATERIAL HANDLING EQUIPMENT”, is 

equipped with a rope and pulleys. The prime mover is an 

engine used to drive through the rim of the rear wheel of a 

two wheeler. In modern world many techniques have been 

adopted in the field of material handling and it is advancing 

day by day. We have also contributed to this advancement 

through our material handling equipment.  The operations of 

this unit are controlled by the prime mover. This is an era of 

automation where it is broadly defined as replacement of 

manual effort by mechanical power in all degrees of 

automation. The operation remains an essential part of the 

system although with changing demands on physical input as 

the degree of mechanization is increased. 

II. LITERATURE REVIEW 

A material lift serves as necessary feature in building and 

construction work. The primary purpose of most of our 

products related to construction lifting equipment at 

construction minilift.com is to offer transport of materials and 

personnel across vertical heights. Our material lifting 

equipment is easily the most demanded feature in a 

construction site. This is because for every kind of 

construction work, across multistoried buildings, the 

materials are required to be raised up to the required levels. 

Weighing in tons in total, there are cements, bricks, mortar, 

rods, and even small cranes, which are needed to be taken up 

to the higher storeys for being used in the construction work. 

We make it possible for your company to conveniently handle 

all kinds of movements along the vertical height in any 

construction site by being the construction lift manufacturers 

and suppliers of repute.  

III. PROCESS DISCERPTION 

A. Prime Mover  

A prime mover is a device which plays a major role in this 

project. In this project we use the bike as a prime mover. A 

two wheeler is preferred as a prime mover. The prime mover 

consists of the normal bike set up in which the petrol engine 

helps to function as the prime mover. An internal-combustion 

engine in which an explosive mixture is drawn into the 

cylinder on the first stroke and is compressed and ignited on 

the second stroke; work is done on the third stroke and the 

products of combustion are exhausted on the fourth stroke. A 

heat engine in which combustion occurs inside the engine 

rather than in a separate furnace; heat expands a gas that 

either moves a piston or turns a gas turbine. 

B. Frame Stand 

The frame and stand is made up of mild steel. It is to be 

designed so as to support the rear part of the prime mover and 

also to hold the pulley which is connected to the rim of the 

rear wheel along with the rope. 

 
Fig. 1: Frame stand 

C. Rope  

The rope is made up of nylon fibers. Since the nylon material 

is having higher mechanical properties, it is selected. The 

rope is used for the handling of the material with the help of 

the pulley. The rope made of nylon, which is a thermoplastic 

polymer which are resistant to solvents, bases and acids. The 

nylon is normally tough and flexible. It is reasonably 

economical and resistance to fatigue. 

D. Pulley 

A Pulley is a wheel on an axle or shaft that is designed to 

support movement and change in direction of a taut cable, 

supporting shell is referred to as a block. A pulley may also 

be called a sheave or drum and may have grooves between 

two flanges around its circumference. The simplest theory of 
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operation for a pulley system assumes that the pulleys and 

ropes are weightless, and that there is no energy loss due to 

friction. It is also assumed that the rope does not stretch. The 

forces on the moving block in addition the tension in the rope 

on both sides are in equilibrium. This means that the two parts 

of the rope supporting the moving block must each support 

half the load. 

 
Fig. 2: Pulley 

E. Hook  

A hook is a tool consisting of a length of material that 

contains a portion that is curved portion can be used to hold 

another object. In a number of uses, one end of the hook is 

pointed, so that this end can pierce another material, which is 

then held by the curved or indented portion. 

IV. DESIGN CALCULATION 

A. Design of Rim 

Inner radius of rim, Ri = 0.225m 

Outer radius of rim Ro= 0.250m 

Width,            b = 0.06m 

Velocity,                  v = 5.56m/s 

Thickness                 t = 0.025m 

Mean radius,     R= (Ro + Ri)/2 

= (0.250+0.225)/2 

= 0.237m. 

Tensile stress due to centrifugal force 

V = ωR 

5.56 = (2πN/60) × 0.237 

N = 224rpm. 

σt    = ρR2 ω2 

= 7780 ×0.2372 × (2π × 224/ 60)2 

σt   = 240 KN/m2 

Tensile bending stress 

L = π D = 2π R 

= 2π×0.237 

= 1.49m. 

Uniformly distributed load per metre length 

W = bt × ρω2R 

= 0.06 × 0.025 × 7780 × (2π×224/60)2 × 0.237 

= 1.52KN/m 

Maximum bending moment, 

M = W.l2/12                

= (1.52 × 103 × 1.49)/12         

= 188.7 Nm. 

Section modulus, 

Z = 1/6.b.t2 

= 1/6 × 0.06 × 0.0252 

Z = 6.25×10-4 m2. 

Bending stress, 

σb = M/Z 

= 188.7/6.25×10-4 

= 302 KN/m2. 

Total stress in the rim, 

σ = σt + σb 

= 240 + 302 

= 542 KN/m2. 

B. Design of hub, 

Power, P = 7.2HP = 5368 W. 

P = 2πNT/60 

5368 = 2π × 224 × T/60 

T   = 228.84 N.m. 

T   = π/16 × τs × d3 

d3   = 1.165 × 10-5 

Diameter of shaft, 

d = 0.0226 m = 22.6mm. 

Outer diameter of hub, 

D = 2d 

= 2 × 0.0226 

D = 0.0452m = 45.2mm. 

Length of hub, 

L = 1.5d 

= 1.5 × 0.0226 = 0.034m = 34mm. 

Induced shear stress, 

T = π/16. τs. (D4-d4/D4)228.84  

= π/16 × τs × (0.04524 – 0.02264/0.04524) 

τs = 13.4MPa. 

Since the induced shear stress for the hub material is less 

than 100 MPa, therefore the design for hub is safe. 

C. Design of Rope 

W = 20kg 

Wr = 1.5kg = 14.7N. 

A = π/4.d2 

= π/4 × 0.012 

= 7.85 × 10-5m2. 

Direct stress due to axial load lifted and weight of the rope 

σd = (W + Wr)/A 

= (196.2 + 14.7)/7.85×10-5 

= 2.68MPa. 

Bending stress when the rope winds round the rim 

σb = (Er × dw)/D 

= (0.5 × 109 × 0.01)/0.474 

= 10.5MPa. 

Bending load, 

Wb = σb × A 

= 10.5 × 106 × 7.35 × 10-5 

= 824.25N = 84Kg. 

Stress during starting 
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When there is no slackness in rope, then 

h = 0 and vr = 0. 

Impact load during starting 

Wst = 2(W + Wr) 

= 2(196.2 + 14.7) 

= 421.8N. 

σst = Wst/A 

= 421.8/7.85 × 10-5 

= 5.37MPa. 

Effective stress, 

Effective stress in rope during normal working = σd + σb 

= 2.68 + 10.5 

= 13.18MPa. 

Effective stress in rope during starting  

= σst +σb               

= 5.37 + 10.5 

= 15.87MPa. 

V. SETUP OF THE PROJECT 

 
Fig. 3: Setup 

VI. WORKING 

The material handling equipment is used for handling the 

materials in the construction sites. It consists of a prime 

mover, rope, pulleys, hook and supporting stand. The prime 

mover acts as a primary source, by which the equipment will 

work and the working procedure of the prime mover is similar 

to the two wheeler functionalities, which works under manual 

driving operation. The prime mover consisting of the rear 

wheel, in which the rim of the wheel is wounded by the rope 

made of polypropylene. The other end of the rope is attached 

to the hook through a pulley. The rope with the help of the 

two pulleys, one  bigger in size and other  smaller which is 

attached to the supporting stand. The larger pulley is fixed at 

the top height of the construction area as per our requirement. 

VII. ADVANTAGES 

 It reduces the manual labor work. 

 It is very simple in operation. 

 Easy way of material handling. 

 No skilled labor is required for operating the equipment, 

since it is a familiar one in operation. 

VIII. APPLICATION 

 In small and medium scale constructional fields. 

 Industrial purpose. 

IX. CONCLUSION 

This project work has provided us an excellent opportunity 

and experience, to use our limited knowledge.  We gained a 

lot of practical knowledge regarding, planning, purchasing, 

computing and machining while doing this project work.  We 

feel that the project work is good to bridge the gap between 

institution and industries. We are proud that we have 

completed the work within the limited time successfully. The 

Material handling equipment is working satisfactorily. We 

are able to understand the difficulties in maintaining the 

tolerances and also quality. We have done within our ability 

and skill making the maximum use of available facilities. 

REFERENCE 

[1] L. F. McGinnis, “Material handling systems failure rate 

analysis and modeling: MHS-FRAME,” SEMATECH 

Final Rep., 1992. 

[2] V. Wowk and R. Billings, “Vibration and shock from 

manual and automated material movement,” 

SEMATECH Technol. Transf. Doc.94102603A-GEN, 

Nov. 1994. 

[3] T. M. Allegri, Material Handling: Principles and 

Practices. New York: Van Nostrand, 1984. 

[4] G. Cardarelli and P. J. Pelagagge, “Simulation tool for 

design and management optimization of automated 

interbay material handling and storage systems for large 

wafer fab,” IEEE Trans. Semiconduct. Manufact, vol. 8, 

pp. 44–49, Feb. 1995. 

[5] B. Carpenter, R. Gibson, and N. Pierce, “Generic 

interbay automated material handling system discrete-

event simulation,” SEMATECH Technol. Transf. Doc. 

93011441A-GEN, 1993. 

[6] Tong, “SECOT: A sequential construction technique for 

facilitydesign,” Doctoral dissertation, Ind. Eng. Dept., 

Univ. Pittsburgh, Pittsburgh, PA, 1991. 

[7] Y. A. Bozer, R. D. Meller, and S. J. Erlebacher, “An 

improvement-type layout algorithm for single and 

multiple-floor facilities,” Manage. Sci. vol. 40, no. 7, pp. 

918–932, 1994. 

 


