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Abstract- Winds of change are blowing across every industry
in India but the construction industry is still reluctant to utilize
the advanced techniques that can enhance the productivity
and efficiency of the construction industry. In recent years
construction industry is witnessing increased demand in multi-
storey construction and repetitive modular structures are
becoming an integral part of it. These structures require
detailed planning in order to save cost and time. As formwork
accounts for about 25- 40% of the total project cost and
almost 60% of the time in concrete construction, we need to
pay attention to the development in formwork techniques and
replace conventional formwork with new formwork techniques
like tunnel or aluminium formwork.For any successful project
there should be proper planning, detailed thinking, and good
management. Along with that construction methodology &
technology is also very important nowadays. In construction
one of the important factors is formwork. The cost of
formworks is much higher than we consider it in project cost;
it is around 20-25% of the project cost. The quality of
construction mostly depends on the formwork used. Now a day
to cast RCC load bearing structure in a monolithic way,
advance formwork technologies like Tunnel formwork,
Aluminium formwork and Doka formwork is used. It includes
the walls, beams and the slab to be cast monolithically. In this
topic focusing on the benefits and limitations of tunnel
formwork in contrast to conventional formwork thus changing
the mindset of local construction industries that are still
dependent on conventional formwork techniques.

One of the most important factors in determine the
success of a construction project in terms of speed, quality
cost and safety of work is the formwork used in the project as
it accounts about 40% of the total project cost of the structure.
When considering a construction project both the client and
contractor want to finish the job early as the client wants to
use the building for the intended purpose as soon as possible.
The contractor wants to finish the construction as soon as
possible to gain a higher profit. The most efficient way to
speed up the work in high-rise building construction is by
achieving a very short floor cycle. The floor cycle of a
building mainly depend on the formwork type as it is the main
time factor of a building project. The aim of this paper is to
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present about the existing formwork types in Maharashtra and
to show each one will affect the project duration, project cost
and

The quality of the work. This topic aimed at studying
the Tunnel Formwork and Aluminium Formwork and compare
on basis of time & cost parameter.
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I. INTRODUCTION

In Indian economy construction industry is one of the
significant factors. The population of India is second largest in
the world. As the population growth rate is higher the need for
housing is also higher. So that land requirement is higher day
by day which result in lack of land area for house and result in
introducing of high rise building house. The high rise building
can be defined as the seven stories or more. The high rise
building involves high cost investment which is increased day
by day as delay in execution is occurred. The current condition
of defining successful construction project include the
completion of the project within cost, time, at the proper
performance or specification and with minimum construction
work injury. Formwork systems are key factors in determining
the success of a building construction project in terms of cost,
speed, quality and safety of work. Selecting poor quality of
formwork systems in aiming to minimize the cost of project
will directly affect the speed and quality of construction. The
quality of the concrete is depends on the quality of formwork
materials and workmanship that affects the cost and speed of
construction. The formwork used in construction project
contains 40% cost of project, so that selection of best suitable
formwork for high rise building will result in successful
completion of project. The formwork can be defined as the
temporary structure which is used to support the fresh concrete
until it gains its own strength. There are different types of
formwork are used now days in Indian construction industry.
Theformwork are made up of wooden, steel, aluminium or
prefabricated forms.
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The formwork selection for high rise building is
depending upon the cost, time and finishing quality. High rise
building construction consists of many type of repetitive
activities. For repetitive work in high rise building
construction tunnel formwork system and aluminium
formwork system is developed. The tunnel formwork is room
formwork in which RCC slab and walls are casted in
continuous pour. Then by using hot air blows thermal curing is
used for accelerate the concrete. The cycle time for tunnel
formwork system is 1-3days only, which result in speedy
construction and cost saving. The tunnel formwork system is
very useful for repetitive room design. Aluminium formwork
system provides aluminium formwork for RCC load bearing
or RCC framed multi-storied buildings and enables the walls
and slabs to be poured in the same operation. These increases
efficiency and also produces an extraordinarily strong
structure with excellent concrete finish. Due to the fine
tolerance achieved in the machined metal formwork
components, consistent concrete shapes and finishes are
obtained floor after floor. This allows plumbing and electrical
fittings to be prefabricated with the certain knowledge that
there will be an exact fit when assembled.

1.2 PROBLEM STATEMENT

The high rises building construction consists of
number of repetitive activities and also has same identical
floors. The increase in duration of construction greatly affects
the construction cost. Selection of best formwork system gives
best result in cost saving. Formwork consists of 20-25% of
total cost of project. So that used advanced formwork system
helps in cost saving as reduction slab cycle time. This study is
done for comparative analysis of tunnel formwork system and
aluminium formwork used for high rise building construction.

1.3 SCOPE OF PROJECT

The increase in duration of construction greatly
affects the construction cost. Building formwork consists of
20-25% of total cost of project. So that used advanced
formwork system helps in cost saving as reduction slab cycle
time. This study limited to comparative study of tunnel
formwork and aluminium formwork.

1.4 OBJECTIVE OF STUDY

1. Comparative analysis of tunnel formwork system and
aluminium formwork system used for high rise
building construction on Basis of Initial Cost,
Maintenance Cost.

2. Comparative analysis of tunnel formwork system and
aluminium formwork system used for high rise

Page | 284

ISSN [ONLINE]: 2395-1052

building construction building on basis of De-
shuttering time, Cycle time, Duration.

3. Comparative analysis of tunnel formwork system and
aluminium formwork system used for high rise
building construction building on basis of No. of
repetitions, Scrap value,

Il. METHODOLOGY

For collection of data related to objectives following
step by step procedure is designed. The methodology involved
the field research. For data collection questionnaire is
designed as per the objectives and then field visit and
interviews with project manager, site engineer data is collected
And data analysis is done
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2.1CASE STUDY DETAILS

For data collection questionnaires’ was prepared on
the basis of objectives of the project. Then for questionaries’
survey and data collection two different sites visit were
studied, Rohan Builders India Pvt Ltd. is using Tunnel
Formwork System and Tricon Infra Build tech Pvt Ltd using
aluminium system.
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2.3 DATA ANALYSIS

The data collected from site visit and interviews is a
need to analyse and presented in the proper format. This will
be helpful in a further study. The characteristics, economic
and technical and time of tunnel and aluminium formwork are
analyzed in this chapter. The results obtained are analysed and
presented on a graph. The data cost comparison with respect to
numbers of repetitions, cash flow analysis and one slab cycle

time & technical analysis is done in this chapter.

1. Comparisonof Initial Cost.

Type Uit Eate
Tunmnel Fonmwork Sg.mt 25000 INE.
Ahrmimum -
Fommmrk Sq.mt | 8500 INR
Initial Cost
0000
25000
20000
E 15000
10000
o
Tunngl Fosmwork Abarrinirm Formawark
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2. Comparison of Repetitions.
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From above graph it is concluded that the initial cost
per square meter for tunnel formwork is 66% is higher than
aluminum formwork.

Mumbers of repetitions
Type Nos.
Tunnel Fonmwork 300
Alumimum Formwork 240
Nos.
600
500 -
400 |
i u Nos.
200 -
100 +

Tunnel Formwork

Aluminum Formwork

From above graph it is concluded that the numbers of
repetitions available for tunnel formwork is 52% is higher than
aluminum formwork.

3. Comparison cycle time.

Type Timein days
Tunnel Formwork 3days
Aluminum Formmwork | 12 days
14 -
12 -
o 10 1
LI
= | \
_E 6 B Time
= 4
o
Tunnel Formwork Aluminium Formwork
From above graph it is concluded that the 75% less
time is required for tunnel formwork than aluminum

formwork for one cycle time.
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4. Comparison of Salvage value.
As aluminum formwork is made from aluminum
which has 20% more scrap value than tunnel formwork which

is made up of steel which has less scrap value.

5. Cost v/s repetition

Type
Tunnel Formwork 30 % of mitial cost
Alurmimum Formwork 30 % of mitial cost

Costvs No of repetitions

Tunnel Formwark Aluminium Farrmw ork

Cost/m2

100 125 150 175 200 225 240

No of Repetition

From the above graph it is concluded that as the
numbers of repetitions increases behind 240 repetitions tunnel
formwork system is suitable as there is no need to change
formwork set.

111. CONCLUSION

1. The initial cost per square meter for tunnel formwork is
66% is higher than aluminum formwork.

2. The numbers of repetitions available for tunnel formwork
is 52% is higher than aluminum formwork

3. The 75% less time is required for tunnel formwork than
aluminumformwork for one cycle time.

4. The 58% less time is required for tunnel formwork than
aluminumformwork for de shuttering. So this will
beneficial in cycle time reduction.

5. Asaluminum formwork is made from aluminum which
has 20% more scrap value than tunnel formwork which is
made up of steel Which has less scrap value.
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