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ABSTRACT :   

Lightweight concrete can be characterized as a sort of solid which incorporates a growing specialist 

in that it builds the volume of the combination while giving extra characteristics, for example, nailbility 

and diminished the dead weight. It is lighter than the ordinary cement. The utilization of lightweight 

cement has been broadly spread across nations, for example, USA, United Realm and Sweden. The 

principle fortes of lightweight cement are its low thickness and warm conductivity. Its favorable 

circumstances are that there is a decrease of dead burden, quicker building rates in development and lower 

haulage and taking care of expenses. Lightweight cement keeps up its huge voids and not framing laitance 

layers or concrete movies when put on the divider. This exploration depended on the presentation of 

circulated air through lightweight cement. In any case, adequate water concrete proportion is essential to 

deliver sufficient union between concrete and water. Inadequate water can cause absence of union between 

particles, along these lines misfortune in strength of cement. Moreover a lot of water can make concrete 

run off total to structure laitance layers, along these lines debilitates in strength. Thusly, this key research 

report is set up to show exercises and progress of the lightweight cement. Zeroed in were on the exhibition 

of circulated air through lightweight cement, for example, compressive strength tests, water retention and 

thickness and valuable tests and correlations made with different kinds of lightweight cement. 

KEYWORDS :  Conventional Concrete, Lightweight Concrete, Compressive Strength, Water Absorption, 

Density, Consistency 
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1. INTRODUCTION 

 

1.1 CONCRETE 

 

Concrete is a composite material comprise of essentially water, total, and concrete. The actual properties 

wanted for the completed material can be achieved by adding added substances and fortifications to the 

solid blend. A strong mass that can be effectively formed into wanted shape can be framed by blending 

these fixings in specific extents. Over the time, a hard grid is framed by concrete ties the remainder of the 

fixings together into a single hard (unbending) tough material with numerous utilizations, for example, 

structures, asphalts and so on, The innovation of utilizing concrete was embraced before for enormous 

scope by the old Romans, and the significant piece of solid innovation was profoundly utilized in the 

Roman Empire. The colosseum in Rome was fabricated to a great extent of concrete and the vault of the 

pantheon is the World's biggest unreinforced solid construction. After the breakdown of Roman Empire in 

the mid-eighteenth century, the innovation was re-spearheaded as the use of cement has become 

uncommon. Today, the broadly utilized man made material is concrete as far as weight. 

 

1.2 PROPERTIES OF CONCRETE 

 
1. The Concrete is a material having high compressive strength than to rigidity. As it has lower pliable 

pressure it is by and large fortified for certain materials that are solid in strain like steel.  

2. The flexible conduct of cement at low feelings of anxiety is moderately consistent yet at higher feelings 

of anxiety begin diminishing as lattice breaking creates. Concrete has a low coefficient of warm 

development and its development prompts shrinkage.  

3. Because of the shrinkage and strain, all solid designs break somewhat. Concrete inclined to crawl when 

it is exposed to long-length powers. For the applications different tests be performed to guarantee the 

properties of cement compare to the determinations. 

1.3 LIGHT WEIGHT CONCRETE 

 
One of the weaknesses of cement is its high self weight. Thickness of ordinary solid will be in the scope of 

request of 2200 to 2600 kg/m3. This hefty self weight will make the cement somewhat as an uneconomical 

underlying material. Endeavors have been done in the past to decrease oneself load of cement to expand its 

proficiency of concrete as a primary material. The light weight solid thickness changes from 300 to 1850 

kg/m3 by the utilization of different fixings.  
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1. Essentially there is just a single technique for making lightweight cement, by incorporation of  

air in cement. This is accomplished in genuine practice by three unique ways. .By supplanting the standard 

mineral total by cell permeable or lightweight total. Presenting the gas or air rises in mortar, known as 

circulated air through cement.  

2. Overlooking the sand from the totals, called as No-fines concrete. Lightweight concrete has gotten more 

famous lately and have more preferences over the regular cement. 

 

LITERATURE REVIEW 

In the recent past tremendous work has been done on Floating concrete structures. From the 

survey done in literature, it can be noted that some of the paper and research work have 

added a lot of contribution to this project and acted as a strong reference for the adopted 

methodology and concluding results. Some of them are- 

Dhawal Desai (IIT Bombay): (2015)  Floating Concrete by using Light Weight Aggregates and Air 

Entraining Agent: This Project deals with the development of Floating type of concrete by using 

lightweight aggregate (Pumice stone) and Aluminium powder as an air entraining agent. In this study, the 

influences of aggregate types and the mount on the compressive strength of concrete were investigated. 

Using different aggregate proportions (pumice) and five different lightweight concrete mixtures were 

produced with a satisfied strength. The result of the investigation showed that aggregate size and 

proportion influenced the unit weight and compressive strength of concrete. Moreover, the result showed 

that it is possible to produce a Floating and satisfied strength concrete by using pumice as aggregate. 

Vikramaditya Pandey: Floating concrete by using wire mesh Floating concrete is a fluid mixture of 

density less than water which is suitable to build floating structures, reducing the consumption of land for 

buildings. This project report addresses the procedure opreparation of mix proportion of floating concrete, 

material used & various test results of compressive strength at the age of 7 days & flow, for acceptance of 

this concrete. Despite the self weight of canoe, it can bear a certain amount of external load. 

 

OBJECTIVE 

The objective of the present work is to study the behaviour of concrete when mixed with certain amount of 

aluminium along with some amount of thermocol to make it light weight and itself durable to be kept 

above water in floating condition. In order to reduce the self weight of the concrete the following 
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thermocol and aluminium is used. Also, the objective is to provide concrete the sufficient strength that a 

structure can be made by using this type of concrete in marine works. 

 

MATERIAL USED 

 

In this investigation, the following materials were used: 

1 Pozzolona  Portland Cement of 53 Grade cement conforming to IS: 169-1989 

2 Fine aggregate and coarse aggregate conforming to IS: 2386-1963. 

3 Water. 

3.1 Cement: 

 
The concrete utilized in testing is the Ordinary Portland concrete and it is the most well-known sort  

of concrete utilized all around the globe and it is an essential element of solid, mortar, plaster, also, most 

non-forte grout.. It is a fine powder created by warming materials to frame clinker. In the wake of crushing 

the clinker modest quantities of outstanding fixings are added. There are numerous kinds of concretes 

accessible on the lookout. When contrasting the various evaluations of concrete, the 53 Grade OPC 

Cement for the most part gives the reliably higher strength as contrasted with others evaluations of 

concrete .According to Bureau of Indian Standards (BIS), the grade number of a concrete indicates the base 

compressive strength that the concrete is expected to achieve the strength inside 28 days of testing . For 53 

Grade OPC Cement, the concrete accomplished the base compressive strength toward the finish of the 28th 

day shouldn't be under 53MPa or 530 kg/cm2. The shade of OPC is dim tone and by wiping out ferrous 

oxide during the assembling cycle of concrete we will get the white concrete moreover. The concrete 

utilized in testing is Ordinary Portland Cement of 53 Grade of brand name Ultra Tech Company, The Care 

has been taken that the acquirement was produced using single clumping of combination in hermetically 

sealed holders to keep it from being affected by climatic conditions.  

3.2  Fine Aggregates: 

 
Sand is a characteristic granular material which is fundamentally made out of finely separated rough 

material and mineral particles. As quartz the most normally utilized constituent of sand is silica (silicon 

dioxide, or SiO2), in light of its compound inactivity property and impressive hardness property, it is the 

most widely recognized enduring safe mineral. Consequently, it is utilized as fine total in cement 
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mixture.River sand is locally accessible in the market and was utilized in the venture. The total was tried to 

fulfill its physical prerequisites, for example, degree, fineness modulus, explicit gravity in as per IS: 2386-

1963.The sand was surface dried before utilized in testing of cement. 

 

3.3   Coarse Aggregates: 

 
Crushed totals of under 12.5mm size delivered from nearby pulverizing plants were utilized. The total only 

going through 12.5mm sifter size and held on 10mm sifter is chosen. The totals were tried for their actual 

necessities, for example, degree, fineness modulus, explicit gravity and mass thickness as per IS: 2386-

1963. The individual totals were blended to instigate the necessary joined evaluating. 

 

3.4 Water: 

 
Water assumes an imperative part in accomplishing the strength of cement. For complete hydration it needs 

around 3/tenth of its weight of water. It is for all intents and purposes demonstrated that base watercement 

proportion 0.35 is needed for traditional cement. Water partakes in compound response with concrete and 

concrete glue is framed and ties with coarse total and fine totals. In the event that more water is utilized, 

isolation and draining happens, so the solid gets frail, yet the majority of the water will retain by the 

strands. Subsequently it might abstain from dying. On the off chance that water content surpasses 

reasonable cutoff points it might cause dying. On the off chance that less water is utilized, the required 

usefulness isn't accomplished. Consumable water fit for drinking is needed to be utilized in the solid and it 

ought to have pH esteem ranges between 6 to 9. 

 

3.5  Thermocol: 

 
Solid total can be supplanted by the thermocol, where the thickness of thermocol is as wellless contrasted 

with that of total, henceforth it fulfill the coasting property. Thickness = 1.64 g/cm3  

Thermocol is a light and cell plastic material utilized for sound and warmth protection of roof, dividers, 

coolers and for cooling of structures. It is delicate, light, solid and sturdy having compressive strength in 

the scope of 11.7 to 14.4 N/mm2. It has amazing warmth, sound and electric protecting properties. 
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4.    METHODOLOGY:   

 

COMPRESSIVE   STRENGTH TEST 

 

Tests shall be made at 7 and 28 days at M25 grade of concrete at 25%,50 %and 75%. Ages of 13 weeks 

and one year are recommended if tests at greater ages are required. Where it may be necessary to obtain the 

early strengths, tests may be made at the ages of 24 hours ± ½ hour and 72 hours ± 2 hours .Test 

Specimens stored in water should be tested when removed from the water and while they are still in the 

wet condition. Surface water and grit shall be wiped off from the specimens and any projecting fins are 

removed. The Specimens when dry shall be kept in water for 24 hours before they are taken for 

compressive strength testing. 

 

5.  RESULT AND CONCLUSION 

 

The compressive strength, workability test ,setting time test of floating concrete is carried out by 

replacing the aggregates by thermocole balls and fly ash and following results are obtained. 

The blocks were floating. 

COMPRESSIVE 

STRENGTH 

CUBE 1 CUBE 2 CUBE 3 

3 DAYS 9.3 9.7 8.91 

7 DAYS 16.3 15.8 15.52 

14 DAYS 21.31 21.51 22.44 

28 DAYS 34.71 35.64 35.2 

                   

                Table 5.1   Compressive Strength Of Cubes By Replacing Aggregate 25% By 

                                  Thermocole Balls 
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Table 5.2 Compressive Strength Of Cubes By Replacing Aggregate 50% By 

                                          Thermocole Balls 

 

 

 

COMPRESSIVE 

STRENGTH 

CUBE 1 CUBE 2 CUBE 3 

3 DAYS 6.51 6.98 5.52 

7 DAYS 12.94 14.31 13.72 

14 DAYS 15.47 13.45 14.452 

28 DAYS 30.52 29.244 29.82 

 

 

Table 5.3 Compressive Strength Of Cubes By Replacing Aggregate 75% By 

                                    Thermocole Balls 
 

 

 

 

 

 

 

 

COMPRESSIVE 

STRENGTH 

CUBE 1 CUBE 2 CUBE 3 

3 DAYS 7.5 6.84 6.87 

7 DAYS 13.8 14.74 13.87 

14 DAYS 19.47 21.53 22.54 

28 DAYS 33.57 35.72 38.7 
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The strength of circulated air through lightweight cement are low for lower thickness blend. This brought 

about the addition of voids all through the example brought about by the froth. Hence the  

decline in the compressive strength of the solid. The shaped lightweight cement isn't appropriate to be 

utilized as non-load bearing divider as the compressive strength is 27% not exactly suggested. By the by 

the compressive strength is acknowledged to be delivered as non-load bearing design. The focal point of 

the exploratory mission is to decide the solid blend extent that can fulfill plan prerequisites for the real 

development of coasting solid designs. Solid blend plans were resolved dependent on rehashed solid 

blending and estimations. The current investigation demonstrates that the kind of lightweight coarse total 

has a solid impact on the deliberate compressive strength. It was discovered that an expansion in the 

molecule thickness of lightweight corse total builds the compressive strength of concrete. 
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