
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 02, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1538 

 A Study on The Factors (Job and Management Conditions) Affecting 

Output/Productivity of Motor Grader Equipment 
H.T.Kadivar 

Lecturer 

Department of Civil Engineering 

Lukhdhirji Engg. college, Morbi
Abstract— This paper deals with study of comparative output 

of grading equipment considering different job and 

management factors. For earthwork projects, output of 

equipment plays vital role for completion of tasks in a limited 

time. Output of an equipment is equipment productivity 

which is a measure of the performance of the equipment. It is 

expressed as the output achieved per equipment hour. The 

higher the output the better is the productivity. Equipment 

productivity tells how many units of output; the equipment 

produces in an hour. It depends on the job conditions & 

management conditions as well as the operators skill, 

persistence and co-ordination with other construction forces. 

Output of construction equipment is an important basis for its 

selection to do an operation as well as also for economic 

analysis and replacement decision of equipment. 
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I. INTRODUCTION 

A basic use of motor grader is to shape and grade surfaces in 

the construction.  Motor grader equipment play a significant 

role in the execution of modern high cost time bound 

construction projects like earthen dams, roads, canals etc. The 

modern motor grader is a self-propelled, rubber tired piece of 

construction equipment used to shape the ground surface for 

a highway, airport, embankment, earthen dam etc. The motor 

graders are technological equipment working bodies in the 

shape of blade with which to dig at low depth, leveled, 

profiled, and transported land (Fig.1). Graders cannot 

perform dozer work because of the structural strength and 

location of its blade. However, they can move small amounts 

of material. They are capable of working on slopes as steep 

as 3:1. Graders are capable of progressively cutting ditches to 

a depth of 3 feet. 

 
Fig. 1: 

 
Fig. 1.1: Motor Grader 

The components of the grader that do the work are 

the blade and the scarifier. The blade’s position and pitch are 

adjustable and are determined by the type of operation being 

performed. 

A. Output/ Production Estimate (As Per Ref.3) Of Motor 

Grader Equipment.: 

output, Q (m2/ hr)  =  
WxSxE

P
    ------ (1.1) 

Where, W = width graded per pass                          

              S = average speed of motor grader 

               E = job efficiency factor 

               P = number of passes 

Sr. no. Operation Speed(km/h) 

1 Rough grading 4-10 

2 Finishing 6-15 

3 Mixing 15-30 

4 Spreading 6-15 

5 Self transporting 10-40 

Table 1.1: Grader speed for various operations 

Output of the equipment varies with various 

conditions. Various factors which affect the output of the 

grading equipments are broadly grouped under two headings. 

 controllable factors (management condition factors) 

 uncontrollable factors (job condition factors) 
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Table 1.2: factors affecting output of excavating equipments 

Distance(m) 50 100 200 500 

Task efficiency 0.4 0.6 0.8 1.0 

Table 1.3: Task or job efficiency factor 

II. .DATA COLLECTION AND ANALYSIS 

To workout the output of motor grader, two case studies are 

considered. The models of Motor grader used for Case 1 and 

case 2 is Mg 330Mitsubishi.  Collected primary data includes 

soil type, width graded per pass, average speed of motor 

grader, number of passes and job efficiency factor .  The 

details of the motor grader, job conditions, management 

conditions and actual productivity of both motor grader are 

tabulated in table 2.1 

Characteristic

s of case 

study 

Case Study 1 Case Study 2 

Name of the 

project 

 

Estimated 

cost 

Name of 

company 

Type of 

Work 

 

Total earth 

quantity 

Model of 

Motor Grader 

Blade width 

Blade depth 

 

Bagodara – 

Limbadi 

4 Lane, NH 8A 

Project 

Rs. 11 crorers (10 

Km) 

Rao Con’n 

Company 

Gradding of earth 

layer for bridge 

approach 

30000 m3 (one 

approach ) 

Mg 330 mitsubishi 

3.4 m 

0.6 m 

Rajkot- Gondal, 

Widening of NH 

8A / 8B Project 

Rs.23Crores(22km

) 

Sadbhav Eng. ltd. 

Gradding of sub 

grade 1st layer 

(200 mm) 

134860 m3 

Mg 330 mitsubishi 

3.4 m 

0.6 m 

Job & 

Management 

Conditions:- 

- Working 

hours / day 

- Type of soil 

- age of 

grader 

 

 

08 / 24 hrs (one  

shifts) 

clay (sticky) 

8 yrs 

15 yrs. 

 

 

10/24 hrs (one  

shifts) 

fine gravel 

3 yrs. 

10 yrs. 

- operator’s 

experience 

- 

Maneuverabil

ity of  

equipment 

W=width 

graded/pass 

S=av. Speed 

E=job eff. 

Factor 

Working    

eff. factor 

p=no.of 

passes 

Output, 

Q=WxSxE/P 

 

Wide Working 

space 

 

2.4 m 

9270 m / hr 

0.6 (for 100m) 

0.75 (45min/hr) 

4 

2.4x9270x0.60x0.

75/4 

= 2502.9m2/hr 

Wide working 

space 

 

2.6 m 

8745 m/hr 

0.76(for 180m) 

0.67 (40min/hr) 

4 

2.6x8745x0.76x0.

67/4 

= 2894.4m2/hr 

Table 2.1: Data affecting output and computation of output 

for Motor grader 

III. FINDINGS FROM CASE STUDIES 

Considering of Case 1 and 2, it is observed that Hourly output 

of motor grader of case-1(2502.9 m2 /hr) is less compared to 

output of case-2(2894.4 m2/hr) although the same model of 

equipment used. reasons behind low output are, 

1) Job efficiency factor in case-2(0.76) is better than case-

1(0.6) because equipment has got long span(180m) to 

grade soil. long job span reduces maneuvering time of 

equipment and hence produces more output. 

2) Width graded per pass in case-1(2.4) is less as compared 

case-2(2.6). Grader efficiency is directly proportional to 

the number of passes made. Every additional pass 

increases the time and cost of the job. Operator skill, 

coupled with planning, is most important in eliminating 

unnecessary passes. 

3) Age of the equipment in case-1 is   8 years , while in 

case-2 is 3 years. Newly equipment produce high output 

as compared to older one because of less maintenance 

problems. 

IV.      CONCLUSION 

From the case studies, it has been realized that the Output of 

motor grader depends on various job conditions and 

management conditions. Job length, working space, soil 

condition are Main factors which affect the output of grading 

equipments. 

output of grading equipment is an important basis 

for its selection to do an operation as well as also for 

economic analysis and replacement decision. 
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