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ABSTRACT	

The	 prime	 objective	 of	affordable	housing	 in	any	 country	 is	 to	prevent	 	 formation	 of	 slums	and	 enhance	 Infrastructural	
development.	Hence	there	is	a	need	for	Mass	Housing	which	will	be	faster	as	well	as	cost	effective.			

In	response	to	the	factors	like	runaway	inflation	of	construction	costs,	new	and	alternate	approaches	has	been	developed	to	
compress	the	construction	cost	and	reduce	the	overall	time	involved	in	completion	of	the	construction	project.	The	alternate	
approach	for	the	conventional	method	is	fast	track	construction	which	involves	monolithic	and	precast	construction.	

This	 paper	 emphasizes	 on	 comparative	 study	 of	 conventional,	 monolithic	 and	 precast	 construction	 techniques.	 The		
parameters	for	comparison	majorly	constitute	of	constructions	materials	and	time	required,	cost	incurred	if	the	mass	housing	
structure	was	constructed	with	conventional	precast	and	monolithic	methodologies.	
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1.	INTRODUCTION	

Globally,	 buildings	 provide	 multi‐functional	 purposes,	
from	 residential	 and	official	 to	 commercial.	 The	building	
industry	 is	 revered	 as	 the	 key	 contributor	 to	 the	 social	
and	economic	growth	and	development	of	any	nation	and	
plays	 a	 significant	 role	 in	 its	 sustainable	 development.	
This	 impact	 is	 traceable	 to	 its	 direct	 and	 indirect	
relationship	 to	 other	 industries.	 (Ramesh,	 Prakash	 and	
Shukla,	 2010;	 United	 Nations	 Environment	 Programme,	
2003).	 Economic	 impact	 of	 the	 construction	 sector	
emphasises	 that	 the	 final	 product	 of	 any	 construction	
activity	 constitutes	 an	 assemblage	 of	 the	 component	
activities	 of	 other	 sectors	 of	 the	 economy,	 such	 as	
commerce,	 transportation	 and	 manufacturing	 sectors	
(Balaban,			2012).	

The	United	States	Green	Building	Council	(2003)	data	on	
the	resource	consumption	levels	of	buildings	in	the	United	
States	shows	37%	for	total	energy,	68%	in	electricity	and	
40%	in			terms	of	raw	materials	(Jaillon	and	Poon,	2010).	
Thus,	the	need	has	arisen	for	modification	of	conventional	
construction	techniques.	Two	such	strategic	modifications	
are	monolithic	construction	and	precast	construction.	

Monolithic	 (cast	 in‐situ)	 construction	 system	 is	 one	 in	
which	 the	 formwork	 is	 implemented	on	 the	construction	
site.	 Technically,	 it	 is	 applicable	 to	 all	 kinds	 of	 building	
constructions.	 Cast	 in‐situ	 is	 an	 improvisation	 of	
traditional	 formworks,	 aimed	 at	 the	 reduction	 and	
elimination	of	conventional	on‐site	trades	such	as	timber	
formwork,	 plastering	 and	 brickwork	 with	 aluminium,	
steel	or	 fiberglass.	This	 transition	has	proved	 to	be	cost‐	
effective,	thus	making	the	cast	in‐situ	method	appropriate	
for	constructions	involving	the	repetitive	use	of	formwork	
such	 as	 mass‐produced	 housing	 units,	 as	 the	 usage	 is	

carried	out	with	the	least	possible	waste.	Steel	formwork	
provides	ease	of	erection	and	dismantling,	thus	requiring	
low‐skill	labour,	 .	With	careful	planning,	speed,	precision,	
reduced	 overall	 cost	 and	 optimized	 productivity	 and	
durability	 of	 the	 prefabricated	 construction	 are	
achievable	(Abdul	Kadir	et	al.,	2006;	Kok,	2010).	

The		widely	 	accepted		definition		of	 	prefabrication		 is	 	a		
process	 	 involving	 	 the	manufacture	 of	 industrialized	 or	
precast	 construction	 components	 of	 various	 dimensions	
at	 a	 factory,	 before	 delivery	 to	 a	 construction	 site	 for	
assembly.	 A	 wholly	 prefabricated	 system	 primarily	 falls	
under	 two	 categories:	 off‐site‐	 and	 on‐site	 prefabricated	
systems.	 The	 on‐site	 system	 provided	 even	 greater	 time	
and	cost	savings	and	allows	for	larger	quantities	of	mass‐
produced	units	than	the	cast	in‐situ	system.	Secondarily,	a	
composite	 system	 exists	 which	 involves	 the	 casting	 of	
some	 elements	 of	 a	 structure	 on‐site,	 while	 others	 are	
manufactured	 at	 the	 factory.	 This	 is	 referred	 to	 as	 the	
composite	 prefabricated	 system.	 	 Typically	 produced	
precast	 elements	 include	 in‐filled	 walls,	 floor	 slabs,	
bathroom	 and	 staircase	 units,	 to	 be	 subsequently	
incorporated	into	the	already	cast	in‐situ	columns,	beams	
and	 the	 main	 units	 of	 the	 structure.	 Prefabrication	 is	 a	
convenient	 construction	 system	 which	 allows	 flexibility			
in	 production	 as	 	 	 long	 	 	 as	 the	 	 	 required	 elements	 are	
delivered	as	scheduled.	Precast	construction	can	be	any	of	
the	 following	 modes	 namely	 panel	 structure,	 cube	
structure,	framed	structure.	

Conventional	construction	is	a	type	of	construction	whose	
primary	 structural	 elements	 are	 formed	 by	 a	 system	 of	
repetitive	 wood	 framing	 members.	 It	 is	 a	 	 traditional				
method	 of	 construction	 where	 the	 construction	
knowledge	 is	 passed	 from	 one	 generation	 to	 the	 other	
associated	 to	 the	 wet	 construction	 (in‐situ)	 using	

H. N. RAJENDRA PRASAD et al. 
Volume 3 Issue 5: 2015

Citation: 10.2348/ijset09151232 ISSN (O): 2348-4098 
ISSN (P): 2395-4752

International Journal of Science, Engineering and Technology- www.ijset.in 1232



reinforced	 concrete.	 Not	 utilizing	 new	 technologies,	
particularly	 true	 labour	 intensive	 method.	 Conventional	
structures	have	traditionally	been	built	in	place	by	placing	
the	wet	concrete	into	forms	and	allowing	it	to	harden.	The	
forms	are	then	removed	after	the	concrete	has	developed	
sufficient	 strength	 to	 support	 its	 own	 weight	 and	 the	
weight	 of	 any	 construction	 loads.	 	 Later	 the	 walls	 are	
constructed	using	bricks	or	concrete	blocks.	

2.	EXPERIMENTAL	PROGRAM	

For	 the	 purpose	 of	 investigations	 a	 case	 study	 building	
getting	 constructed	 for	 police	 quarters	 at	 Mysuru	 with	
monolithic	 construction	 concept	 was	 compared	 with	
aspects	such	as	quantities	of	materials	required,	cost	and	
time	 duration	 with	 that	 of	 conventional	 type	 of	
construction	 system	 and	 precast	 off	 site	 (Panel	 system)	
were	studied	with	the	details	furnished	below.	

For	analysis	and	design	aspects	the	following	parameters	
were	kept	constant.	

Table	1.1:	Technical	data	considered	for	analysis.	

Technical	data:	

SBC	of	soil	 12ton/m2	 Materials	 Density

Live	load	on	roof	
slab	

3kN/m2	 Plain	concrete	 24kN/m3	

Number	 of	
storey	

G+2	 Reinforced	
concrete	

25kN/m3	

Floor	Height	 2.9m	 Brick	
Masonry	

20kN/m3	

No.	of	blocks	 6	 Steel	 78.50kN/m3	

No.	 of	 units	 in	
each	block	

12	 	 	

	

Table	1.2:	Comparison	of	design	outcome	between	
conventional	and	monolithic	construction.	

Conventional	construction	 Monolithic	construction

Concrete	
Grade	

M20	 Concrete	
Grade	

M20

Steel	Grade	 Fe500	 Steel	Grade	 Fe500

Beam	section	 230	 x	
450mm	

Beam	section	 ‐‐‐‐‐

Column	
section	

230	 x	
600mm	

Column	
section	

‐‐‐‐‐

Wall	
thickness	

230mm	 Wall	
thickness	

120mm

Slab	
thickness	

150mm	 Slab	
thickness	

115mm

	

Table	1.3:	Comparison	of	design	outcome	between	
conventional	and	precast	construction.	

Conventional	construction	 Precast	construction

Concrete	
Grade	

M20 Concrete	
Grade	

M40

Steel	Grade Fe500 Steel	Grade Fe500

Beam	section 230	 x	
450mm	

Beam	section ‐‐‐‐‐‐‐

Column	
section	

230	 x	
600mm	

Column	
section	

‐‐‐‐‐‐‐

Wall	
thickness	

230mm Wall	
thickness	

80mm

Slab	
thickness	

150mm Slab	
thickness	

100mm

	

	

Fig	1.1:	Building	plan	of	the	Quarters.	

3.	RESULTS	AND	DISCUSSIONS	
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Fig	1.2	Earthwork	and	Concrete	Quantities	for	
Conventional,	Monolithic	and	Precast	construction	

technique	

	

Fig	1.3	Quantity	of	Steel	for	Conventional,	Monolithic	and	
Precast	construction	technique	

	

Fig	1.4	Estimated	Cost	for	Conventional,	Monolithic	and	
Precast	construction	technique	

	

Fig	1.5	Estimated	Time	for	Conventional,	Monolithic	and	
Precast	construction	technique	

In	 precast/monolithic	 plinth	 area	 is	 considered	 to	 be	 a	
single	unit	resulting	in	load	distribution	over	a	wider	area,	
thus	 eliminating	 columns,	 beams	 and	 reducing	 the	
thickness	of	walls,	there	by	resulting	in	increase	in	overall	
carpet	area	as	shown	in	Table	1.2	and	1.3.This	also	results	

in	reduction	of	earthwork	activity	as	shown	in	Figure	1.2.	
Precast/Monolithic	 technique	 also	 has	 impact	 on	 the	
quantity	of	steel	as	represented	in	Figure	1.3.	

Time	 and	 quantity	 of	 materials	 are	 major	 factors	 of	
concern	 in	 construction	 industry.	 Precast/Monolithic	
adopts	a	 faster	technique	of	construction	and	due	to	this	
there	 is	 a	 reduction	 in	 overall	 project	 time	 as	 shown	 in	
Fig1.4.	 Thus	 accounting	 for	 early	 completion	 of	 project	
and	also	 resulting	 in	 cost	 reduction.	 (Saving	 in	 cost	with	
monolithic	 construction	 =	 37%,	 saving	 in	 cost	 with	
precast	construction	=53%).	

4.	CONCLUSION	

Precast/Monolithic	 construction	 has	 lesser	 dependency	
on	 labour	 force	 compared	 to	 conventional	 technique	
which	helps	 in	minimizing	 the	disarray	 in	 co‐ordination,	
scheduling	and	sequencing	of	the	project.	

In	 reality	 the	 conventional	 methodologies	 undergo	
unethical	 and	 unprofessional	 practices,	 unskilled	
proportioning	of	materials	 in	 the	site	there	by	 leading	to	
incorporation	 of	 higher	 factor	 of	 safe.	 However,	 by	
adopting	 Precast/Monolithic	 technique	 the	 factor	 of	
safety	value	can	be	minimized	as	it	is	produced	by	having	
better	 technical	 control,	 precise	 quality	 checks	 and	
accuracy	in	the	all	stages	of	concreting.	

Conventional	methodology	is	majorly	constituted	of	brick	
masonry.	 However,	 brick	 masonry	 is	 completely	
eliminated	 in	 precast/monolithic	 construction.	 The	
surface	 obtained	 by	 precast/monolithic	 construction	
method	 is	 smooth	 which	 in	 turn	 eradicates	 plastering	
activity	 resulting	 in	 	 significant	 reduction	 of	 overall	
project	 time	 as	 well	 as	 cost	 (Saving	 of	 time	 with	
monolithic	 construction	 =	 60%,	 saving	 of	 time	 with	
precast	 construction	 =	 82%	 when	 compared	 with	
conventional	 mode	 of	 construction	 as	 shown	 in	 Fig	 1.4	
and	1.5)	

There	 is	 considerable	 saving	 in	materials	which	 leads	 to	
minimizing	 the	 use	 of	 valuable	 natural	 resources	 which	
indirectly	 impacts	 on	 conservation	 of	 materials	 and	
energy,	waste	reduction,	environmental	emissions.	

Evidence	 from	 the	 project	 program	 has	 proven	 that	 the	
monolithic	and	precast	technique	have	an	improvement	in	
building’s	 sustainable	 performance	 including	 shortened	
construction	time	and	cost	reduction.		

Conservation	 of	 materials	 leading	 to	 waste	 reduction.	
Thus,	accounting	for	lower	energy	consumption.		

Conventional	technology	alone	cannot	cater	the	total	need	
for	 mass	 housing	 backlogs.	 Hence	 there	 is	 a	 need	 for	
enhancement	 and	 adoption	 of	 Precast/Monolithic	
construction	 techniques	 to	 overcome	 the	 shortage	 of		
mass	housing	backlogs.	
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