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Dry Wall: Necessity Under the Indian
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Abstract — Construction industry plays vital role in the Indian economy, which is rapidly growing in the
current market scenario. The demand of the construction is continuously increasing. The construction
time and cost is the major factor in the construction industry, which may affect the delay and other
several impacts on the contractor or builder. Secondly the quality of the work/ finished also required for
the client. So its important to maintain the constant quality and services. In these case study the dry wall
analysis and technical evaluation is concluded by case study. In these case study the different types of
green construction material and their market analysis, comparative analysis between the masonry bricks

Vs drywall as by considering the various aspect for the Indian construction. Where the delay and skilled
labour is the major concerned for the construction industry.

INTRODUCTION

In different countries in the world the name of the dry
wall is different. Dry wall also called Gyprock, Gyp
Board or Gypsum board, plaster board, wall board
these names reflect that the construction of the wall is
dry wall. There is 2 sorts of gypsum wallboard
standard and fire-evaluated (or Type X as it's come to
be called). A noteworthy normal for gypsum drywall is
its capacity to oppose fire.lt does this through its
substance creation. Gypsum (calcium sulfate) contains
artificially consolidated water around half by volume.
At the point when presented to flame, the water,
because of warmth, halfway changes over to steam,
which viably opposes fire. The contrary side of the
gypsum board divider stays cool until the point that all
water in the gypsum center has been changed over to
steam or until the point when the gypsum board itself
is ruptured by the flares.

The new drywall will be filled with tiny beads of paraffin
that would absorb heat during the day, and release it
at night. It could be the latest thing in green building
technology. This type of construction is suitable and
can be applied for all commercial and residential
projects, such as: Model houses/ apartment, studio
apartments, Residential homes, office building,
factories, departmental stores, etc. These are light
weight systems - 8 to 10 times lighter than
conventional systems like Brick / Block work,
comparatively much faster construction, almost — five
to eight times faster along with smooth finish,
aesthetically beautiful crack free surfaces. Besides the
newly mined material, up to 20% of the gypsum used
to manufacture drywall can be recycled from waste
generated at the manufacturing plant or at construction

sites. The content covered in this paper gives a
highlight on the overall system of dry wall and the
concept has been diverted in the viewpoint of
sustainable development and managerial benefits at
construction sites

REVIEW STAGE
A. Aim of the study:

By using the comparative analysis method study the
traditional methods (Bricks/ Block) to Dry wall,
considering the variable parameter with respect to
time, cost and quality for the Indian construction
industry.

B. Objective:

1. The main objective of this study is to analyze
the necessity of the dry wall under the
Indian construction industry.

2. To study on different types of dry wall and

green construction material based on the
market survey.

3. To evaluate the conventional construction
industry (Brick/blocks) to the dry wall by
using the comparative analysis method.

4. To study economical aspect under the Indian
industrial, commercial and residential
industry.
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5. To study the sociological and eco-friendly,
recyclable alternatives.

C. Scope of Work:

1. Introduction to green construction materials in
construction.

2. Comparison of drywall to the traditional

methods (brick/block).

3. Analysis of amount of time & cost saved by
use of drywall technique.

4, Analysis of risk factors in execution of drywall.

5. Preparation of checklists onsite for drywall
technique.

D. Methodology:

. The study of conventional brick construction
industry and availabilty of the green
construction material in the market.

. To visit the site, where dry wall is already
installed.

. Selection of area for the study i.e. Case Study.

. Surveys required for the research work:

Preliminary survey which include the collection
of traditional brick/block construction data and
dry wall

E. Necessity of the Dry wall:

Deferrals are one of the most concerning issues
development firms confront. Deferrals can prompt
numerous negative impacts, for example, claims
amongst proprietors and temporary workers,
expanded costs, loss of profitability and income, and
contract end.

F. Delay Causes:

Q) Contractor’s improper planning.

(2) Contractor’s poor site management

3) Inadequate contractor experience

4) Inadequate client’s finance and payments for

completed work
(5) Problems with subcontractors
(6) Shortage in material

(7 Labor supply

(8) Equipment availability and failure

9) Lack of communication between parties, and
(10) Mistakes during the construction stage.

Six main effects of delay were:

D) Time overrun,

(2) Cost overrun,

3) Disputes,

4) Arbitration,

(5) Litigation, and

(6) Total abandonment.

G. Project Delay report by “ASSOCHAM”:
The study by the (Assocham) has found: Out of 886
delayed “Associated Chambers of Commerce and
Industry of India” projects, 826 delayed projects are
for housing construction and 60 for the commercial
complex.

Major states, Maharashtra saw delay of 39 months,
Punjab has recorded the maximum delay of 48
months in construction and real estate projects
followed by Telangana (45 months), West Bengal

(44 months), Odisha (44 months) and Haryana (44
months), a study by Assocham has found.

H. Market Survey:
1. Straw Bales

2. Grasscrete

3. Rammed Earth
4. Hemp Crete

5. Bamboo

6. Recycled Plastic
7. Wood

8. Mycelium

9. Ferrock

10. Ash Crete

11. Timbercrete
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12. Dry Wall

Above eco-friendly construction material is available in
market.

l. SITE SURVEY:
1) Novotel Hotel Pune.
2) The residences oxford golf resort.

Site Address: Mumbai-Bangalore Highway, Next to
Crystal Honda  Showroom, Bavdhan, Pune,
Maharashtra 411045

Case Study : The residences oxford golf resort.

Site Plan:

Floor Details:

18.000

£

SITE AREA CALCULATION:

Flat 1BHK.
Sr. | Type | Thick | Length | Height | No. | Area | Total [ Remark
No. | of | ness [ (m) (m) (sqm)
wall of
wall
(mm)
1 W4 144 6.741 3.14 1 21.17 | 18.51 | Corridor
2 W4 | 144 1.05 2.53 -1 |-2.66 side
3 Wi 123 3.83 3.14 1 12.03 | 10.00 | Partition
4 W1 123 0.8 2.53 -1 -2.02 Between
living &
bed room
5 W2 1225 [3.349 |3.14 1 10.52 | 10.52 | Partition
6 W2 1225 [1.25 3.14 1 3.93 between
toilet &
Bedroom
7 W2 1225 | 0.8 2.53 -1 -1.90 Partition
8 w2 225 0.75 2.53 -1 ]-2.02 Between
living &
Powder
room
9 W3 128 3.08 3.1 1 9.67 |12.77 | Common
10 W3 [128 0.988 | 3.1 1 7.75 wall
between
two flat
11 W5 [122 2.53 3.14 1 7.94 |[13.28 | Partition
12 w5 122 1.7 3.14 1 5.34 wall  of
powder
room
13 w6 |75 2625 |25 1 6.56 | 8.78 | Toilet
14 W6 | 150 0.96 1.26 1 1.21 Powder
room
15 w6 | 150 0.8 1.26 1 1.01 Powder
room
16 78.52 [ 73.87
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Sr Type of | Area B. Wall Thickness =150 mm
No [ wall (Sqm)

1 Wl 10.00 C. Density of brick masonry  =1920 kg/m3
2 W2 10.52

3 W3 12.77 D. Load per sgm = 0.15 x 1920 = 288 Kg/m2
4 W4 18.51

5 W5 13.28 E. Total weight = 288 kg/m2
6 Wé 8.78

Brick Masonry:
Summary of wall for 1BHK

Wall Density of | Load per | Total Area
Dry wall Cost Calculation by considering the given thickness Brick Sqm weight | (Sqm)
rate: (mm) Masonry | (Kg/m2) | (Kg/m2)
(kg/m3)
. 150 1920 288 2880 10.00
= +
Cost = Material cost + Labour cost 2 1930 33494 3030 10.52
- 144 1920 276.48 3678 12.77
Type of wall [ Rate in Rs 128 1920 24576 | 5330 18.51
/ Sqm 122.5 1920 234.24 3825 13.28
W1 2853 123 1920 236.16 2528 8.78
W2 3300 Total 21,271
W3 3133
W4 3524 Dry wall :
W5 3546
W6 1788 52 kg/m2
1. Dry wall cost calculation: Total area of dry wall = 73.86 x 52 kg/m2 = 3840.72
kg/m2
Sr. | Type of | Type | Thick | Area | Ratein Rs | Costin Rs
No. wall of ness | (Sqm) | /(Sqm) Masonry wall :
wall of
wall
(mm) 288 kg/m2
1 |Drywall [W1_[123 | 10.00 | 2853 28,530
2 | Drywall | W2 _|122.5 | 10.52 | 3300 34,716 - —
s Drowal [W3 126 11297 3133 0008 40 Total area of masonry wall = 73.86 x 288 kg/m2
4 | Drywall |[W4 |144 [18.51 | 3524 65,229.24 21271 kg /m2
5 |Drywall |[W5 |122 | 13.28 | 3546 47,090.88
6 vhf;?onry W6 150 8.78 1788 15,698.64 C. Summary of wall for 1BHK
Tot 2,31,273.17
al -
Masonry | 15,698.64 Sr. Type | Area (Sqm)
wall
No. of
Dry wall | 2,15,574.53
COSt Wall
I Masonry wall cost calculation: 1 W1 10.00
' ' 2 W2 10.52
Sr. Type of | Type | Thicknes | Area | Ratein Rs | CostinRs
No. )\;fall if sof wall | (Sqm) / (Sqm) 3 W3 1 7'43
Il | (mm) 5
1 Masonry \:fvla l23mm 10.00 | 1788 17,880 4 W4 1 8' 3 1
wall '~ '~
2 Masonry | W2 122.5 10.52 | 1788 18,809.76 3 WD 13‘28
wall
3 Masonry | W3 | 128 12.77 | 1783 22.832.76 6 W6 8.78
wall
4 Mzmnry W4 144 18.51 1788 33,095.88 . .
wall V. Cost Estimation:
5 Masonry | W5 | 122 1328 | 1788 23,744.64
wall
6 Masonry | W6 | 150 878 | 1788 15,698.64 By considering Labour + Material cost
wall
Total 1.32,061.68
. c
\VA Load Calculation =
g
A. Brick Masonry: =
2
s
=
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Type Rate in
of Rs / Sqm

wall

W1 2853

W2 3300

W3 3133

W4 3524

W5 3546

We 1788

VI. Result analysis:

This work consists of Comparative analysis between
dry wall and brick wall by using the Site data and
traditional bricks/blocks construction techniques.

insulation

with insulation

Drywall Brick wall
Speed of | 40-50m2/day 10m2/day
installation
Water saving Yes No
Weight Lightest - 52Kg/m?2 | 288Kg/m2 (load
(non load bearing) | bearing)
Fire Rating Can be designed to | Weak in terms of
provide  stability, | insulation
integrity and
insulation
Usage in Wet | Yes Yes
Areas
Wall Surface Smooth and crack | Difficult to get very
free surfaces smooth surfaces
even with skilled labour
Sound Upto 65db possible | 35-40db

Heat insulation

Four times less heat
convection
K=0.16W/m K

High heat convection,
K=0.81W/mK

Quality of

Standard  quality,

Difficult to control,

Material supply from single | various sources of supply
source

Quality of Wall | Standard Depending on labour
installation, easy to | skills
control

Services Easy through cavity | Chasing in wall is

required
VII. About Microsoft Project:

Microsoft Project is a project management software
program developed and sold by Microsoft, which is
designed to assist a project manager in developing a
plan, assigning resources to tasks, tracking progress,
managing the budget, and analyzing workloads.
Project creates budgets based on assignment work
and resource cost. As resources are assigned to the
task and the program calculates the cost equal to the
work times the rate, which rolls up to the task level and
then to any summary tasks level and finally to the
project level. Resource definitions (Labour, equipment
and materials) can be shared between projects using a
shared resource pond. Each resource can have its
individual calendar, which defines what days and time
is resource present. Resource rates are used to
calculate resource assignment costs. Each resource

can be assigned to multiple tasks in multiple projects
and each task can be assigned numerous resources.
VIII. Study Case :

In order to get the clear view of difference between the
traditional way of Project Management and Modern
way of managing the project with the help of software
called as Microsoft Project the actual example was
taken from the Construction organization in Pune,
India that uses that uses the Microsoft Excel for the
Scheduling and Execution of the project.

IX. Interview:

The interview was arranged with the Senior Engineer
and Project Coordinator of the respective
Construction Organization in Pune, India to identify
the Problem they had occurred during the actual
execution of the project like Duration, Resource Over
allocation, Labour fatigue due to overtime of the
work, reaching of threshold limit due to working of
Labour during holidays etc. Also to know the
arrangement of activities they had used while
executing a building project.

X. Data Collection:

Data like the Activities Starting Date, Finish Date,
Duration of Activities and their Delays, Relationship
of Activities and task, Amount of Resources used for
the Activities etc. was collected from the
Construction Organization of Pune, India to
analogize the data and make the data use in the
Microsoft Project with the proper changes were
made

XI. Data Analysis:

The main activities from the data collected from
organization was divided into sub activities for the
proper functioning of the project and identification of
the Parallel activities, Slacks and crushing of Non-
Critical activities was recognized from the given data
and appropriate alterations were made to meet the
goals of the research.

XiIlI. Analytical Facts And Results:

Scheduling technique using network models with the
help of Microsoft Project, it's easily to understand
and visualize the flow and network of the project.
One can easily see the Critical Path which is the
Longest Path of the Project, Parallel Activities, Slack
which is also called as Total Float of the Activity can
be visualized, Relation between activities is
understood by networking. Owing to this there are
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fewer obligations while executing and project and right
measure can be taken easily.

X1 Ease of work for Labour:

By providing all the governmental holidays of India
workers, it makes good environment for Labour to
work in the organization. While on other hand, making
workers to work for fix timing 9AM to 6PM with one

hour of break helps stress free surrounding for workers
which makes them willingly work on the field.
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XIV. Block Work:

As per the project co-coordinator and site engineer

from the oxford golf resort, the approximate
conventional construction technique (Bock work)
project scheduling, project planning and other

necessary details gathered from the expertise and
interviews and from internet.

o Task Name + |Duratior , |Start  Finish ~ A
e
7 + 1 PRELIMINARIES 3days  Thu 144/16 Tue 1119116
7 g + 2 BASEMENT 26days  Tue 119116 Mon 2120116
2 | + 3 GF SUSPENEDED SLAB 19days  Mon 2/29118 Tue 3/29116
30 [ * 4 FIRST FLOOR SUSPENDED SLAB 38days Frid/i6  Tue 513118
2 |\ + 5 SECOND FL SUSPENDED SLAB 34days  Mon 5/30/18 Thu 7/21/16
54 | * 6 THIRD FL SUSPENDED SLAB 27days  Mon 7/11/46 Mon 8/22/16
66 |~ + 7 FOURTH FL SUSPENDED SLAB 2rdays  FrigneMe  Frigidois
78 | _ * BGROUND FLOOR 130 days Fri9/30M8 Mon 424117
109 | + 9FIRST FLOOR 142 days Frid21i7 Thu 11/30117
137 | * 10 SECOND FLOOR 119 days Fridi21M7  Wed 10126147 |
168 |~ + 11 THIRD FLOOR 9days Frid4i2i47  Wed 1025147 1
199 + 12 FOURTH FLOOR 18 days Sat9M6/17 Wed 321118
230 | + 13 LOBBY & EXTERNAL WORKS 68 days Sat9MeM7  Thu 122817
Q e L[St e e[ Roe [Ny & Tiae
DA T WA B[4 [H W[B[2[S[W[B[N[E[B]]
v 214 Basement worts conplee Garys on22916 Non 22016 20 | et @ Mon 2296
V| a0 sistineD siag 1903 Won 22316 Tue 2286 F
v 31 Box Comes GF 30 Men226 TG
% 32kt Formuork b GF T WG Twds 2 =
¥4 33hstalServies b Suspended Sb 20ay8  Wed 3B Frivine 2 1Y
v 24 bsial G Renforcenent Say Ve v % -
v 35 Buldngkrgneer Seel hspecton  1day  FidBN6 Woad2itE % ‘
v huGsaciesw  dep Wi s 7 -
v 37 GF Suspended Sisb Complete Odeys  Tue 3208 Tue 3296 Suspended Slab Complete ue 2016
V| APRSTSLOORSUSPENDEDSLAS | | Sdeys  FrATNG Tom B3IAS
v 41 BoxComes o GrondFloor ~~ Sdays  Fridtte  Fridng 22 -
v bt st o A Tl 3 [ Ap—
v AabalbinRenny 200 T 42816 T4 [
W 44wl erectons up o celng 908 SHABONE Mon S £ %‘
v 45 e Servcns o S 200 NonSh u &
¢ et i 280 Vel 0 % S
v vy 2en s Tesve % i
Bacones.
v EnaiSorReToSul 20 WSOV TS ‘¢
% A9BudogErgoee Sellwpecton 10ty WSS FOSZTIE 3 [
s 410Pour SSub, Coums 8 Sar 1stF1 1day  FSZTNE MonSO0NE 39
v AfFrsifoo SobConge  Odeys  Uoo SN WonSOBHE 40 st r SubComplete ¢ on $30%

XV. Dry Wall:

In the Dry wall construction techniques the Major task
are as shown in figure.

) [stce S ey a0 e
(AR AFREYEAE RN EAEE-AE |
U et s ooy
1y PRELDINARES 3y ThOAASE Toe 1ARHG =

1.1 5te Shed Detveres Tdy T it Fninsn [}
12 Conectn of Ste Shods Tooy  FAUTSAE Moo tdng 2
13 Conec Power § Senvces 1oy FASIE Moningts 2

145t 0ut dyy IninS6 MoniNME 2

v
v
v
§ly 2
§ Iy 15 Pebenaes comphle Odsys  Von 1186 on 1146 ies camplee ¢ lon 14846
T W ABASENENT s | Tue 11815 Mon 22915 %
Vv 20riRenngWolfoctags  1dry T VMG WedlME 6%
v
v
v
v
v
v
v
v
v
v

22Relaniog Yok Footng Inspecton 2 days 1218 ] h

iz 9 =

3P bl Wl 1y

24 Basement Excavaton Stays Tue 2216 10
L3 25 Excavae BasementFootogPads 2008 Thoet 1 b
1 26 Footngodh Rour 14y 5 §on ‘
" 27 Basemet Sormwater rsalton 3 days 1 _
1 2BEcca Sences iion 2 1 —
% 29PumbngServce aiton 260y 1 E
n 210 st RockBase o Basement St 2days * 1
1 211 Prepare Basemet Sib Sostal 20y FA2IONE Toe22M16 17 E
Eipansion foam
L AN 212 il Renforcementfo Sab s Tue22V16 2806 ] L
Ay 213 Basement Sab Pour Tdy Fi22816 Mon26 19 h
|y 214 Busement worls conpete Doy Won22916 Won 2256 20 Basement works complete 4§ Mo
2/ 4 30K SUSPEAEDED SLAR 8days  Mon 22416 Tae 12816
By 3.1 Box Coume GF oy Uon2296 ThIME 2
uly 32 Inatat Formwork fo OF o TIVE TuedN n
Ay A3bsilServees o Suspended Sab 2days  Wed 36 fidting A
% |y 3 btel GF Refrcamnt Soy R FEIBE %S
7y 3SBuMngEngheer Seebapecton gy FONIBE WondaU6 %
By 6PourGl ShbCobmmsSiar  ddys  Tued2206 NondoWt 2
AV A7GF Suspended St Corplete  Ddays  Tow 32918 Toa 32816
0 ly + AFIRST FLOOR SUSPENDED SLAB 37 days  Fridd/16  Mon 0016

L AN 41 Box Coumns to Ground Floor Sdoys M6 Pnadné 20

@ R il

By using the Microsoft Project software the project
planning and execution of the project will be solve by
MSP. With both the techniques 1) Dry wall and 2)
Block work

XVI.  Comparative Analysis : (w.r.ttime):

1) Total Time required for the completion of
masonry wall construction with same
structure:

507 Days

1) Total time required for the completion of the

dry wall construction with same structure:

451 Days

5207

500

4801
O Dry Wall

B Masonic Wall

4607

NN NN

4401

420+
No of Days

As per the simple calculation the construction time of
the same structure of 56 days will be save by using
dry wall construction technique.
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XVIl.  Recycling material dry wall

1) We have already developed a new recycling
system for high water content mud such as
construction sludge by using paper debris
(fragments of the newspaper) to increase the
recycling rate of the construction sludge.
However, recently, the price of old newspaper
is increasing. Therefore, development of
inexpensive fiber materials are strongly
desired in order to reduce the recycling cost.
In this study, the applicability of waste gypsum
board paper instead of paper debris was
experimentally  investigated. The waste
gypsum board paper was crushed by the
hammer mill and crushed paper was used in
fiber-cement-stabilized-soil method. It was
found through the unconfined compression
tests that the failure strength and failure strain
of modified soils by using crushed board paper
are almost the same as those of modified soils
by using paper debris.

XVIII. CONCLUSION

1. In the preliminary analysis the drywall gives
progress of work as per the schedule and
there is no delay in the construction work for
completion of work with less dead load as
compare to brick work with minimum wastage
and superior smooth finishing is achieved.

2. This technique gives faster construction that is
3 to 4 times masonry construction.

3. It reduces dead load of structure it gives 8 to
10 times lighter than masonry work.

4, It gives use of recyclable material which is
made of environment friendly material.

5. It gives smooth finishing seamless & crack
free surface, allowing ease of decoration via
paint, tiles or wallpapers.
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