
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 03, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 590 

Cost Reduction on Government Project by Implementing Value 

Engineering at the Construction Stage 
Dhruv P. Suthar1 Prof. Jitendra Patel2 

1M.Tech. Student 2Assistant Professor 
1,2Indus Institute of Technology & Engineering (IITE)

Abstract— The paper discussed the concept of Value 

Engineering, its job plan and the analytically effective 

implementation of Value engineering concept through a 

different Study and its efforts have been put into the 

government construction project site. The material is chosen 

such that the cost is reduced without affecting the quality of 

the product and environment (Environment friendly 

materials). The best feasible solution from the available 

alternatives is chosen through the cost model and materials 

ranking. Through the application of Value Engineering 

profits are maximized without hindering the reliability of the 

product. With the effective utilization of the technique the 

final outcomes comes out to be a successful showcase of 

value engineering. 
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I. INTRODUCTION 

Value engineering (VE) is systematic method to improve the 
"value" of goods or products and services by using an 
examination of function. Value, as defined, is the ratio of 
function to cost. Value can therefore be increased by either 
improving the function or reducing the cost. It is a primary 
tenet of value engineering that basic functions be preserved 
and not be reduced as a consequence of pursuing value 
improvements. 

The reasoning behind value engineering is as 
follows: if marketers expect a product to become practically 
or stylistically obsolete within a specific length of time, they 
can design it to only last for that specific lifetime. The 
products could be built with higher-grade components, but 
with value-engineering they are not because this would 
impose an unnecessary cost on the manufacturer, and to a 
limited extent also an increased cost on the purchaser. Value 
engineering will reduce these costs. A company will 
typically use the least expensive components that satisfy the 
product's lifetime projections. 

  
Fig. 1: Concept of Value Engineering 

A. Value Engineering Job Plan 

Value engineering is often done by systematically following 
a multi-stage job plan. Larry Miles' original system was a 
six-step procedure which he called the "value analysis job 
plan." Others have varied the job plan to fit their constraints. 

The Job Plan is an organized plan of action for 
accomplishing VE studies and assuring the implementation 

of the recommended changes. The Job Plan contains eight 
phases, five of which are performed by the VE team. 

Each phase of the Job Plan includes several tasks. It 
is the melding of the various tasks and techniques, coupled 
with finesse in their application that makes the VE process 
work. 

 Information phase - Information and background on 

the subject matter are sought so that patterns and 

combination of ideas can be formulated down and 

identified. 

 Creative phase - Ideas, ideas and more ideas are 

formulated to hopefully arrive at the right formula. 

 Judgment phase - The inventor needs a place to start, 

so he begins judging and evaluation his ideas, trying to 

arrive at the best combination. 

 Development phase - The inventor’s dream nears the 

point of success as he begins building. He fails and 

tries again, each time learning by his mistakes and 

other people’s suggestions. 

 Recommendation - His new invention is complete and 

ready to go, only to meet with the reluctant supervisor, 

who sets every road block imaginable. He overcomes 

these road blocks and feels the true meaning of the 

success. 

II. VE PROCESS ON GOVERNMENT CONSTRUCTION PROJECT 

A. Information Phase 

It is required to find a project which is completed and have 
proper details of the site and all the work including the cost 
and time details to analysis the details and finds the 
conclusion for the thesis in which the some analytical 
changes may get the higher cost benefits. 

The research paper work is continue on the 
construction site located at the chenpur, Ahmedabad which 
is a scheme of the government and it is  hand over to the 
G.K.Patel contractor company to complete the work. It is a 
low cost housing scheme. And government also hires the 
SGS consultant to get the watch on the contractor work. The 
cost of the construction project is around 312,736,395 crore. 

The figure no.2 shows the plan of the entire site. 

 
Fig. 2: Plan of the Construction Site 

https://en.wikipedia.org/wiki/Lawrence_D._Miles


Cost Reduction on Government Project by Implementing Value Engineering at the Construction Stage 

 (IJSRD/Vol. 4/Issue 03/2016/160) 

 

 All rights reserved by www.ijsrd.com 591 

Information needed from the designer and owner 

 Design criteria (system requirements) 

 Site conditions (soil condition, soil borings, 

surrounding area, aerial photograph) 

 Regulatory requirements 

 Elements of the design (process parts, construction 

components) 

 History of the project 

 Constraints imposed on the project 

 Available utilities 

 Requirement resulting from public participation 

 Design computations 

The table no. 1 show the cost consumed to 

complete the project in different area. By analyzing the cost 

distribution it shows the cost of the structural area consume 

more cost comparing others. 

Sr. No. Work Cost Percentage 

1 Site Work ₹ 64,486,508 20.62% 

2 Structural ₹ 106,978,448 34.21% 

3 Architectural ₹ 35,897,133 11.48% 

4 Mechanical ₹ 57,713,464 18.45% 

5 Electrical ₹ 47,660,841 15.24% 

Total Project Cost ₹ 312,736,395 100.00% 

Table 1: Cost contribution 

B. Function Analysis 

Here in table no 3 the functions of the different components 

of the Residential building is described in which they are 

distributed in two parts 

 Basic function & 

 Secondary function 

As per the value engineering concepts the basic 

function of the components cannot be modified or change. 

So the other side to reduce the cost of the construction the 

VE team can change the secondary function of modify it 

depend of their requirement. 

Components Function Basic 
Second

ary 

Foundation 

Support Load - S 

Resist Load - S 

Transfer Load B - 

Column 

Support Load - S 

Resist Load - S 

Transfer Load B - 

Beam 

Support Load - S 

Resist Load - S 

Transfer Load B - 

Slab 

Support Load - S 

Resist Load - S 

Transfer Load B - 

Wall 

Provide Partition B - 

Safety - S 

Separate From External 

Environment 
- S 

Noise Insulation - S 

Plaster 

Cover The Wall 

(Protection) 
B - 

To Provide Proper 

Finishing Surface 
- S 

Color/Paint 

To Protect The Plaster - S 

To Provide Good 

Aesthetic View 
B - 

Flooring 

To Protect The Floor 

Slab 
B - 

To Provide Good 

Aesthetic View 
- S 

Water Proofing B - 

Skirting 

Hiding Ugly Wiring - S 

Covering Gaps B - 

Damage Prevention - S 

Acting As A Decorative 

Element 
- S 

Railing 
Safety B - 

Good Aesthetic View - S 

Drainage 

System 

Outlet For Water B - 

Prevent From Leakage B - 

Cover The Drainage - S 

Electricity 

System 

Provide The Electricity B - 

Safety - S 

Cover The Electric 

Wires 
- S 

Water Tank 
Store The Water B - 

Prevent From Leakage - S 

Door 

Provide For Openings B - 

Safety - S 

Noise Insulation - S 

Window 
Air Circulation B - 

Safety - S 

Table 2: Functional analysis of different components of the 

residential building 

C. Creative Phase 

As per the details of the function analysis shown in the table 

no.2 and the cost distribution of the project in the different 

area, the Project manager/value engineering team should 

have to think about the different materials which can be 

replaced and fulfill the requirement of that materials. 

There are so many advanced materials which can 

be more beneficial for the project in terms of cost. So it is a 

major task to find out the best suited materials and also 

locally available. 

D. Judgment Phase 

As per the details of the cost distribution of the project 

shown in table no.3, the cost of the construction of the 

super-structure is more comparing others. There are M20 

and M25 grade around 5800 cubic meter concrete used in 

this site, if the concrete replaced by other type of advanced 

concrete having a same or higher quality and less cost than it 

is feasible and the overall cost of the construction of the site 

can be minimize. 

Same as the concrete, the bricks are also consume 

the more cost in the project. Around 4,60,000 numbers of 

traditional red bricks are used in this site so if the bricks 

replaced by other type of other bricks having a same or 

higher quality and less cost than it is feasible and the overall 

cost of the construction of the site can be minimize. 

Same as above the road was constructed by the 

RCC. So if it is changed by the bituminous material then 
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obviously the cost of the road can be reduce but the purpose 

served as its main function. 

E. Development Phase 

After the market survey there are 3 materials found by 

depending its quality, cost and availability. Table no shows 

the replacement items. 

Sr.  

No. 
Materials used in site 

Materials which 

can be replaced 

1 
Concrete used in the sub 

structure and super structure 

25% fly ash used 

concrete 

2 Traditional red bricks AAC blocks 

3 RCC road Bitumen road 

Table 3: List of Replaceable Materials 

1) 1st Replacement 

Concrete is a project having a large coverage area in terms 

of the cost in the materials comparing other materials. There 

are M20 and M25 grade concrete are used in the “Mukhya 

mantri gruh awas yojana” project. The cost of the 1 cubic 

meter concrete is Rs.6,300/00 including its labour cost. And 

in that area by the private firm PSP using same strength of 

the concrete having 25% fly-ash concrete at the cost of 

Rs.5300/00. 

So if the concrete is replaced by 25% fly ash 

concrete than the materials cost should be minimized. The 

saving is described in the table no.4 in details. 

Sr. 

No. 
 

Materials used in 

the Project site 

Replaceable 

materials 

1 Material Normal concrete 
25% fly ash 

used concrete 

2 
Volume in 

cubic meter 
5737 5737 

3 
Price/cubic 

meter 
Rs.6,300 Rs.5,300 

4 Total Rs.3,61,43,100 Rs.3,04,06,100 

5 Saving Rs.57,37,000 

Table 4: Replaceable concrete details 

2) 2nd Replacement 

In that project site there are large numbers of traditional red 

bricks are used for the construction of “mukhyamantri gruh 

awas yojana” project. So by changing the Autoclaved 

aerated concrete blocks which are locally available and it 

serves the all-purpose like traditional red bricks and having 

a less cost comparing the traditional bricks can also 

minimize the project cost. 

Table no.5 shows the saving by replacing the AAC 

blocks. 

Sr. 

No. 
 

Materials used in 

the Project site 

Replaceable 

materials 

1 Material 

Traditional red 

bricks (22.9cm X 

11.2 cm X 7cm) 

AAC blocks 

(60 cm X 20 

cm X 22.5 

cm) 

2 
Volume in 

cubic meter 
6926 6926 

3 
Numbers of 

bricks 
34,62,704 2,30,252 

4 Price/bricks Rs.5 Rs.37 

5 Total Rs.1,73,13,520 Rs.8519324 

6 Saving Rs.87,94,196 

Table 5: Details of the replaceable materials AAC blocks 

3) 3rd Replacement 

In this development phase, the cost is minimized by just 

recommending the change of rigid pavement to flexible 

pavement. 

In that site there are RCC road is constructed. And 

this is a law cost housing scheme so by replacing it with the 

bituminous road it can be minimize the cost of the materials 

in some way. 

Table no.6 shows the saving by the flexible 

pavement.   

Sr. 

No. 
 

Materials used in 

the Project site 

Replaceable 

materials 

1 Material RCC road Bituminous road 

2 
Area/ 

Volume 
273 cubic meter 2733 square meter 

3 Price Rs.3,500 Rs.280 

4 Total Rs.9,57,684 Rs.7,65,380 

5 Saving Rs.1,92,304 

Table 6: Details of the replaceable material flexible 

Pavement 

F. Recommendation Phase 

As shown in the table no.7 in the development phase the 

project cost can be reduced just by changing the proper 

materials 

Project cost 

before VE 

implementation 

Total saving 

Project cost 

after VE 

implementation 

Rs.31,27,36,395 

57,37,000 + 

87,94,196 + 

1,92,304 = 

Rs.1,47,23,500 

Rs.29,80,12,895 

Table 7: Project Cost after Implementation of Value 

Engineering Concept 

G. Cost Model 

In the Fig 1, at the top activities are described, the middle 

value shows the cost of that work before implementation of 

value engineering and last at the bottom, value shows the 

amount of that work if the value engineering concept 

implement.   The value shown in the chart no.1 is in crore. 

 
Fig. 1: Chart 1 Cost Model (Value shown in the chart is in 

the crore) 

https://en.wikipedia.org/wiki/Autoclaved_aerated_concrete
https://en.wikipedia.org/wiki/Autoclaved_aerated_concrete
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III. CONCLUSION 

Value engineering is a powerful tool in terms of the design 

improvements, performance of product and service. The 

application results in significant improvement in reliability 

by focusing the team’s attention on the functions that 

contribute most problems. Then team develops the solution 

for that problem to prevent the cost, time and other factors. 

In the Case study discussed above, there are value 

engineering concepts used having a main focus to reduce the 

cost of the project by simply recommending the other 

advanced replaceable materials which are locally available 

to improve the value of the project. Just by changing the 

proper materials the project cost can be reduced around 5% 

to 6% in which if the project having extreme construction 

cost, it can be consider as a large saving comparing the 

overall cost of the project. In future we can change the 

design of the product and integrate this technique with 

various other prevailing engineering tools which will bring 

down the cost by substantial margin and thereby increasing 

the value of the product. 
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