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Abstract - Monolithic structure means the whole structure along with the slab is casted at a time. In order to construct a 
monolithic structure we required formwork for construction. In this project we discuss about the importance of use of 
monolithic construction work for high rise building. In accordance with the importance of time, it is feasible method for 
construction of the repetitive construction work as compared to conventionally applied method of construction. In this work 
we use aluminum formwork. Monolithic construction work is able to deliver good quality and durable structure in cost 
effective manner. It has been used in development of silos, residential building, schools, stadium, and roof of industries, 
nuclear reactors, pressure vessel, and auditorium. In monolithic structure we used formwork which provides proper 
alignment, smooth surface and good quality work. Due to use of formwork it increases the speed of construction as compare 
to conventional method. 
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II. INTRODUCTION 
 
1.1 overview and definition 
A building can be defined as “an enclosed structure 
intended for human occupancy”. A building has two 
basic part; substructure or foundation and super 
structure. There is different type of structural system 
which categorized by method of construction they 
are; CONVENTIONAL METHOD & 
MONOLITHIC METHOD. 
Conventional method is a traditional method in which 
the construction method used i.e. simple R.C.C. 
framed construction. For lateral supports against 
loading and forces, beam and column will be 
provided. In this method commonly pre-stressed 
work in site should be done and the materials used are 
concrete, masonry steel and wood. 
Monolithic system; all walls , slabs, stairs, together 
with door and window opening are cast in place in 
one operation at site by use of specially designed, 
easy to handle with less labor and equipment efforts, 
modular formwork made of aluminum formwork. In 
this system the lateral and gravity load resisting 
system consists of reinforced concrete wall and 
reinforced concrete slabs. Reinforced concrete 
structural walls are the main vertical structural 
element with a dual role of resisting both the gravity 
and lateral loads. 

 
Fig 1:- Monolithic Structure With Aluminum Formwork 

1.2 Different structures constructed to monolithic 
structure 
IN DOMES  
In ancient times domes are very popular because of 
its uniqueness in providing maximum space area with 
minimum surface area requirement but because of its 
high supervision requirement, tedious work process 
& invention of an advantageous method of 
construction, its popularity gets reduces. So we have 
to try to make it easier than older one, some possible 
future aspects of domes evaluated; two prominent are 
MONOLITHIC DOMES & GEODESIC DOMES. In 
modern construction the monolithic & geodesic 
domes are differ from older one by such key points 
they are; Energy efficient, ecofriendly nature, much 
durable & disaster resistance. 
Dome have been used in development of silos, 
residential building, school& stadium, roof of 
industries, nuclear reactor, pressure vessel, 
auditorium because it is capable of providing safe 
area, minimum material, easy to erect, heat efficient, 
membrane action & enable to absorb very large loads 
with a small thickness. 

 
Fig 2:- Domes 

 
IN TUNNEL 
The use of tunnel form produces high quality 
monolithic structure. It eliminates the use of 
plastering or wet trades. It is basically an operation to 
cast walls and slab in one operation in a daily cycle. 
This technique is highly systematic, earthquake 
proven and provides an ideal solution to the critical 
problem of sound transmission. It gives a sound 
reduction of 50db.  
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Mainly the monolithic construction work provides a 
better way of construction. In this construction work 
large room sized forms for wall and floor slabs are 
erected as site very precisely in limited duration. 
Work should be computed in such a manner that 
whole construction period will saved effectively. For 
high rise building large amount of investment will be 
required if conventional method used but at the same 
time if the monolithic construction work will be 
initiated, lots of money and energy get saved. 
 

 
Fig3:- Tunnel 

 
IN HIGH RISE BUILDING 
High rise buildings have recently essential form of 
building structure constructed in densely populated 
countries or urban area. Monolithic high rise building 
with transfer floor is one of the practical methods of 
construction of tall buildings. It is a solution to 
control stability of high rise buildings. Along with 
different type of innovative material and equipment, 
high rise building construction has commonly 
increased. If any event (seismic zone, wind load, 
vertical and transverse load) will occurs that lead to 
inefficiency of main structural member, than safety 
consideration will important for high rise building. 
 

 
Fig 4:- High Rise Building at Amrapali, Bhilai 

 
II. MATERIAL AND EQUIPMENT 
 
2.1 Material:- 
 Cement 
 Aggregate 
 Water 
 Admixture 
 Fly Ash     

1. Cement- Cement is adhesive and cohesive material 
which is capable of bonding together particle of solid 
matter into a compact durable mass. Today cement 
finds extensive use in all type of construction works; 
in structure where high strength is required ex-bridge 
piers, light house, lofty tower and all structure such as 
silos, chimney or high rise building. The chemical 
composition of cement are CaO (60-65%), SiO2 (17-
25%), Al2O3 (3-8%), Fe2O3 (0.5-6%), MgO (0.5-
4%), Na2O+K2O (0.5-1.3%), TiO2 (0.1-0.4%), P2O5 
(0.1-0.2%), SO3 (1-2%) and the chemical 
com[position of fly ash are 
SO2+Al2O3+Fe2O3(70%), SiO2 (35?%), Al2O3 
(15-30%), Na2O (1.5%)(alkali), MgO(5%), SO3 
(2.75%). So, fly ash has cementaneous properties so 
we can replace cement up to (15-20%).  
2. Aggregate- Aggregate is the material basically 
used as filler with binding material in the production 
of mortar and concrete. They are derived from 
igneous, sedimentary and metamorphic rock or 
manufactured from blast furnace slag. The aggregate 
used in construction work should be dense, clean, 
hard, sound, durable, non-absorbent and capable of 
developing good bond with mortar. Aggregate from 
the body of the concrete reduce the shrinkage from 
the body of the concrete reduce the shrinkage and 
effect economy. According to size aggregate are 
mainly classified as :- 

a) Coarse Aggregate 
b) Fine Aggregate  

  
 a) Coarse aggregate -Aggregate retained on 4.75mm 

sieve are identified as course. They are obtained by 
natural disintegration or by artificial crushing of 
rocks. The maximum size of aggregate can be 80mm. 
For reinforced section the maximum size should be at 
least 5mm than the clear spacing between the 
reinforcement and at least 5mm less than the clear 
cover. Aggregate more than 20mm sizes are seldom 
used for reinforced cement concrete structural 
member. 
b) Fine aggregate –Aggregate passing through 
4.75mm sieve are defined as fine. They may be 
natural sand- deposited by rivers; crushed stone and 
sand- obtained by crushing stone and crushed gravel 
sand. The smallest size of fine aggregate (sand) is 
0.06mm. 
3. Water- The purpose of using water with cement is 
to cause hydration of the cement. Water in excess of 
that required for hydration act as a lubricant between 
coarse and fine aggregate and produce a workable 
and economical concrete. Excess water, the cement 
along with water comes to the surface by capillary 
action and forms a thin layer over surface known as 
laitance. The excess water may leak through the form 
work, resulting in honeycombed concrete and on a 
evaporation makes the concrete porous. On the other 
hand lesser water makes it difficult to work with 
concrete and because of non-uniform mixing the 
resultant concrete is weak in strength. Water is also 
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for washing aggregate and curing. Almost any natural 
potable water that has no pronounced taste or odor is 
acceptable for the concrete mix. Excessive impurities 
may affect setting time, strength, durability and may 
cause efflorescence, surface discoloration and 
corrosion of steel.   
4. Admixture- Admixture is defined as a material, 
other than cement, water and aggregate, that is used 
as an ingredient of concrete and is added to the batch 
immediately before or during mixing. It is used to 
enhance the property of concrete. In monolithic we 
use plasticizer for easier pumping, greatly reduce 
rebound, reduce shrinkage, increases air entraining, 
adds bond strength and increase fluidity of concrete. 
5. Fly Ash- Fly ash or pulverized fuel ash (PFA) is 
the residue from the combustion of pulverized coal 
collected by mechanical or electro-static separators 
from the flue gases or power plant. Carbon content in 
fly ash is important consideration for use with cement 
it should be as low as possible. The fineness of fly 
ash should be as low as possible. Growing 
environment concern and increasing cost of fuels of 
fossil origin have resulted in many countries in sharp 
reduction of the resources needed to produce cement 
and effluent (dust and exhaust gases). By using of fly 
ash in cement will have to make the concrete 
economical and ecofriendly. We can replace 15-20% 
cement with fly ash. 
Properties of fly ash:- 
a) Reduction in heat of hydration and thus reduction 

of thermal crack and improves soundness of 
concrete mass. 

b) Improved workability / pumpabilty of concrete. 
c) Contributing additional strength to concrete 

mass. 
d) Pore refinement and grain refinement due to 

reaction between fly ash and liberated lime 
improves impermeability. 

e) Improved impermeability of concrete mass 
increases resistance against ingress of moisture 
and harmful gases result in increased durability. 

f) Reduced requirement of cement for same 
strength thus reduced cost of concrete. 

2.2 Equipment: - Each and every process requires 
any tools as media, through which process should be 
completed effectively. In construction work, to 
handle whole process precisely without any difficult, 
many types of equipment used. Monolithic 
construction work each stage have different 
equipment they are:- 
1. Excavation Equipment 
(a) Hand tool 
 Spade:- Spade is a tool which consists metal plate 

having sharp edges, the plate is attached to long 
handle which is generally made up of wood. 
Because of its sharp edges the soil can be dig 
easily. The metal plate having less curvature in the 
spade so, we can’t lift the soil by spade. 

 

 Shovel:- Shovel is tool which is used for the 
purpose of lifting of excavated soil. It is also 
similar to spade the difference between spade 
and shovel is the difference in leading edge. The 
curvature of metal plate of shovel is generally 
higher when compared to spade so we can hold 
the soil easily and lifted it. Shovel can also be 
used for digging purpose in case of soft soil, sand 
etc. 

 Hoe:- Hoe is an excavating tool which consists a 
metal plate attached to a long handled with acute 
angle. The plate having sharp edge is used to 
excavate the soil. For small work of excavation it 
is widely preferred tool. Sometimes metal plate 
is replaced by fork type plate. 

 Trowel:- Trowel is hand sized tool which is 
generally used to dig the small trenches in soil or 
to remove the shallow roots in soil. 

 Rake:- It is a tool which is having a horizontal 
rod having metal teeth and is used to remove the 
small layer of soil. 

 Pick axe:- Pick axe consists hard spike attached 
perpendicular to handle. They are used for 
excavating small trenches in soil. Pick axe can 
cut the soil even if the soil is of hard type. The 
metal spike is pointed on one side and wide blade 
is provided on the other side. 

 Mattock:- this looks like pickaxe. But serious 
digging is not possible with mattock. Generally it 
is used as lifting tool because of its curve shape 
metal at its bottom. 

 

 
Fig 5:- Hand Tool 

 
(b)Machinery tool:- These are the tool which are 
operated by mechanical force and are used for the 
larger depth of excavation. There are so many types 
of machine tool with ease of operation are designed 
in these modern day period. 
 Tracked excavator:- This is also called as track 

hoe. It consists of cabinet and long arm. Long 
arm again consists of two parts. The first part 
which is closure to cabinet is called boom and 
the other part is called as deeper-stick. Digging 
bucket is attached to the end of dipper. This 
entire system can rotate 360 degrees. In this case 
vehicle is moved by traction, so we can use this 
equipment in mines, forestry, pipeline industries 
etc. The function of excavator is done by 
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hydraulic fluid so, it is also called as hydraulic 
excavator.  

 Wheeled excavator:-This whole arrangement is 
similar to the tracked excavator except that the 
movement of vehicle is done by wheels. It can 
move quickly when compare to tracked 
excavator but it is not suitable for uneven 
grounds or hilly areas because of slippery nature. 
So these are generally used for road 
constructions etc. 

 Back hoe excavator: - In case of back hoe 
excavator, the hoe arrangement is on back side 
and loader bucket is arranged in front of the 
vehicle. So two operations digging and loading 
or lifting is done by hoe and loader. This is 
widely used equipment now days because of its 
small size and versatility. This is moved with the 
help of wheels. So, moving from one work 
station to another is quickly done. 

 Bull dozer:- Bulldozer consists of hard steel 
plate with sharp edges at its front. This sharp 
edge is helps the plate to cut the soil and for 
excavation. The metal plate can be raised and 
lowered with the help of hydraulic arms. The 
bulldozers are available in both tracked and 
wheeled form. These are widely used for the 
work of soil. 

 Dragline excavator:- Dragline excavators 
consists large length boom. A cable is hanged 
from the top of the boom and digging bucket is 
suspended to the cable. Generally dragline 
excavator are used for large depth excavations 
like port construction, under water sediment 
removal etc. These are heavy equipment with 
greater economy. 

 Trenchers:- a trencher is the piece of 
construction equipment used to dig  trenches, 
specially for laying pipes and electrical cable,  
for installing drainage, or in preparation for 
trench warfare. Trenchers may range in size from 
walk behind models to attachment for a skid 
loader or tractor, to very heavy tracked heavy 
equipment. 

 

 
Fig 6:- Machinery Tools 

 
2.2 Compaction Equipment   
 Static smooth welded roller :-The most suitable 

soils for these roller type are well graded sand, 
gravel, crushed rock, asphalt etc. Where crushing 
is required. These are used on soil which doesn’t 
required great pressure for compaction. These 
rollers are generally used for finishing the upper 
surface of the soil. These rollers are not used for 
compaction of uniform sand.  

 Sheep foot or pad foot rollers:-  They are used 
for compacting fine grained soil such as heavy 
clays and silty clay. Sheep foot rollers are used 
for compaction of soil in dams, embankment, 
subgrade layer in pavement and rail road 
construction project. 

 Pneumatic tired rollers:- It is also called as 
rubber tyred roller. These rollers are used for 
compaction of coarse grained soil with some 
fines. These rollers are least suitable for uniform 
coarse soil and rocks. Generally pneumatic tyred 
rollers are used in pavement subgrade work both 
earthwork and bituminous works. 

 Vibratory rollers:- A road roller sometimes 
called as roller compactor or just roller is a 
compactor type engineering vehicle used to 
compacted soil, gravel, concrete, asphalt in the 
construction of road and foundations. 

 Tampers and vibrating plates:- These rollers 
are similar to sheep foot rollers with lugs of 
larger area than sheep foot rollers. The static pad 
foot rollers are also called tamping roller.    

 
Fig 7:- Compaction Machines 

 
III. METHOD OF MONOLITHIC STRUCTURE 
 
3.1Steps of monolithic construction  
1. Excavation 
2. Plain cement concrete (P.C.C.) 
3. Foundation 
4. Plinth level 
5. Reinforcement of super structure 
6. Formwork 
7. Casting of wall 
8. Casting of slab 
9. Curing 
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10. De-shuttering 
1. Excavation- Excavation is the preliminary activity 
of the construction project. It starts from the pits for 
the building foundation and continue up to the 
handling over of the project. The extent of soil and 
rock strata is found by making trail pits in the 
construction site. The excavation depth is decided 
according to the guideline in site. There are different 
type of soil excavation tools and machine used in 
construction. Excavation of soil is necessary in 
construction point of view and it should be done by 
hand tools or machines based on the area of land or 
depth of excavation. By the process of excavation, the 
land is clean from tree roots, strums, organic 
impurities etc. which should harm to the foundation. 
 

 
Fig 8:- Excavation  

 
 Excavations are classified in to two types:- 
1. Hand tools 
2. Machineries 
 
2. Plain cement concrete (P.C.C) - the mixture of 
cement, sand, coarse aggregate and water are known 
as plain cement concrete, we generally used 1:2:4, 
1:3:6, 1:4:8 according to the requirement of strength. 
P.C.C is mainly used for following purpose:- 
(a) It is used as a protective layer for the R.C.C. So, 
that water from the R.C.C is not absorbed by the earth 
below. 
(b) Provides a base for the concrete and also helps 
workers to set out the structure above in an easier 
way.  
(c) Act as a cover to reinforced cement concrete i.e. 
resists corrosion of steel bar in footing. 
(d) It also provides material difference for ground 
bacterial effect on foundation. 

 
Fig 9:- Plain Cement Concrete Work 

 
Specification for plain cement concrete 
 Aggregate – The aggregate used in P.C.C should 

be clean, dense, hard, sound, durable, non-
absorbent and capable of developing good bond 

with mortar. Fine and coarse aggregate used 
should be free from dust, dirt and organic matter. 
The coarse aggregate shall be of 20mm size, 
smaller and well graded such that the voids do 
not exceed 42%. 

 

 
Fig 10:- Grades Of Aggregate 

 
 Cement- Cement shall be fresh Portland cement 

of slandered ISI specification and shall have the 
required tensile and compression stresses and 
fineness. In construction site we generally used 
43 and 53 grade of cement depended upon type 
of requirement in construction. 53 grade cement 
are used for fast paced construction were initial 
strength is to be achieved quickly. 53 grade 
cement has fast setting compared to 43 grade 
cement.  

 

 
Fig 11:- Cement 

 
 Water- water shall be clean and free from 

alkaline and acid matters and suitable for dinking 
purpose. 

 
3. Foundation – A foundation is a element which 
connect structure to the ground and transfer load from 
structure to ground and transfer load from structure to 
ground or subsoil. Foundations are generally 
classified in two types:- 

a) Shallow foundation 
b) Deep foundation 

(a) Shallow foundation – Shallow foundation is 
when depth of foundation is equal to or less     than 
width of foundation is equal to or less than width of 
foundation is known as shallow foundation. Types of 
shallow foundation they are:- 
 Strip footing 
 Spread footing 
 Isolated footing 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-11, Nov.-2017 
http://iraj.in 

A Study in Monolithic Structure 
 

89 

 Combined footing 
 Strap footing 
 Mat or raft footing 
(b) Deep foundation-Deep foundation is when depth 
of foundation is more than width of foundation is 
known as deep foundation. Types of deep foundation 
they are:- 
 Pile foundation  
 Pier foundation 
 Caissons foundation 
 Drilled shaft foundation 
In monolithic work foundation system constructed as 
one single concrete pour and mainly the depth of 
foundation adopted should be 12 inches. The 
foundation should be adopted by as site requirement. 
 

 
Fig 12:-  Foundation of double storey building 

 
 
4. Plinth level- It is a portion which is placed above 
the foundation and beneath the ground level is called 
plinth level. It saves building by defensive settlement 
caused by partial failure of substructure and provides 
uniformity to building. It distributes superstructure 
load uniformity to soil via substructure. Plinth beams 
are used to separates the wall from directly laying it 
on the ground. Plinth level in monolithic structure 
method is casted at a time. In this MS plate is used as 
a formwork because it is cheap and easily available. 
The height of plinth level is less so, MS plate is 
suitable for casting of plinth wall and is removed 
after 1 day of casting so no chances of corrosion. The 

material used in casting are cement, aggregate, water 
and admixture i.e. used for flow of concrete. 
 

 
Fig 13:- Casting of Plinth Level 

 
5.Reinforcement of superstructure- Before laying 
of formwork the reinforcement of wall include 8mm, 
12mm and 16mm diameter bars is mainly used in 
opening such as doors and windows to carry the load 
extra reinforcement is done in opening. The cover 
block for the wall is provided to maintain the uniform 
distance in the reinforcement lay. 

 

 
Fig14:- Reinforcement Binding 

 
6. Formwork - The formwork for monolithic 
construction is classified as removable, reusable, it is 
necessary to be able not only to produce the correct 
installation but also competently to dismantle it after 
the concrete pour. Basically formwork consist shutter 
or forms in which concrete is placed, so that it will 
have desired shape and outline when hardened. 
Formwork is term given to either temporary or 
permanent moulds into which concrete or similar 
material are poured. 
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Fig 15:- Aluminum Formwork 

 
7. Casting of wall- The grade of concrete used is 
M25 with plasticizer (0.5-2%) having 12mm down 
size aggregate and remaining with crushed sand to 
avoid the bleeding and segregation of concrete is 
poured from a height of 3m the design is for only to 
walls whereas for slabs the concrete used is M25 with 
20mm down size aggregate, fly ash and admixture 
with plasticizer. The concrete is vibrated with needle 
vibrator with 25mm diameter of the needle for wall 
and 35mm diameter for slab. The concrete is 
compacted in three layers and the quality control is 
checked by a wooden hammer by hammering the 
formwork to find the complete compaction of 
concrete for ensuring the compactness and to avoid 
the honey combing. The plumbing and sanitary lines 
are not concealed inside the walls, but opening is 
made after the de-shuttering. 

 

 

Fig 16:- Casting of Wall 
8. Casting of slab – the slab is casted along with the 
wall at a time, but the concrete of grade M25 which 
has only 20mm downsize aggregate. The 
reinforcement is normal with 8mm diameter bar as 
main reinforcement and distribution steel. The 
reinforcement for the utility is with 10mm diameter 
bar as main reinforcement and 8mm diameter bar as 
distribution steel. The cover block used is concrete 
cover block with 25mm thick to 50mm thick. 

 
Fig 17:- Casting of Slab 

 
9.  De-shuttering- 
a) Walls- stripping of wall formwork shall be done 

after 12 hours of monolithic concreting of walls 
and slab. 

b) Slab - Keep central support in place after 36 
hours of slab concrete. 

c) Take out formwork shall be done after 12 hours 
of slab concrete. 

d) No load except curing load put on the slab. 
e) Take out central support after 48 hours leaving 

support at quarter spans in place. 
f) Take out all the support in three days and further 

construction activity are carried out on slab.  
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Fig 18:- De-shuttering 

 
10.Curing- curing plays an important role on strength 
development and durability of concrete placing and 
finishing. Properly cured concrete has an adequate 
amount of moisture. For continued hydration, 
resistance to freezing, thawing, abrasion, scaling 
resistance. The formwork is de-shuttered within one 
day and as soon as the forms are removed the surface 
of wall will be still in green state so as curing is done 
the ponding method is used for curing of slab. The 
structure is cured for 3 days as per the schedule but to 
avoid the shrinkage cracks and other, the curing was 
extended to 7 days as per the revised scheduled. The 
length of adequate curing time is dependent on the 
following factors:- 
 Mixture proportion  
 Specified strength  
 Size and shape of concrete member 
 Ambient weather conditions 
 Future exposure condition 
 
Method of curing:- 
 Covering concrete surface with gunny bags  
 Sprinkling of water 
 Pounding method 
 Membrane curing 
 Steam curing 
 

 
Fig 19:- Curing Process 

 
CONCLUSION 
 
In this project we have to deal with the brief study of 
monolithic construction and have some advantages of 
this construction over traditional method for modern 
housing monolithic structure are most dominant 
structure which doesn’t have any extra expenditure. 
In economical aspect and also it is a time efficient 

construction process. In today’s world time saving is 
the most important agenda of everyone, so through 
using this procedure, housing construction field 
reaches in the peak. Due to the resisting power of 
seismic waves is high in concrete work it also 
suitable for construction in seismic zone. In rainy 
areas it is also adaptable because concrete have a 
great resistance to seepage. In monolithic method we 
use the industrial waste fly ash to replace 15-20% of 
the cement used in construction which also helps to 
save the environment and cost of construction. 
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