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Abstract- In this study, an attempt has been made to study the 
effect On durability of concrete with volumetric replacement 
of LECA aggregates with natural aggregates. The fresh 
properties, compressive strength test and durability property 
are performed on light weight concrete. Test like Compressive 
strength of concrete containing light weight aggregate and 
compared with normal concrete at at the age of 28 days. The 
tests performed foe durability are acid resistance test, 
sulphate resistance test and density of concrete at the age of 
28 days  and 56 days. 
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I. INTRODUCTION 
 

The largely use of concrete in this era is increase day 
by day. Concrete is basically composite material made by 
different constituents such as binding materials, water, 
aggregates and admixtures. Among these aggregate are major 
part of the concrete which are used as filler materials of the 
concrete, but the problem of the 70 to 85 percent of the weight 
of concrete. In normal concrete the density is almost 
2400kg/m3. It is a necessary component that defines the 
concrete’s density and durability properties. The composition, 
shape, and size of the aggregate all have significant impact on 
the workability, durability and density with strength of the 
concrete.  

 
Because of maximum dosage of the aggregate having 

corresponding its high weight it is necessity to look at the light 
weight aggregate. Light weight concrete is nothing typical 
type concrete with a density between 1350 and 1900 kg/m3 
and a minimum compressive strength of 17 MPa. 

 
Lightweight concrete is nothing but type of concrete 

in which aggregates are light weight expanding agent are 
replace volumetric in concrete. by this type of light weight 
aggregates  dead load is decreases and dry density of concrete 
are achieve about 800kg/m3 to 1800kg/m3.the light weight 
concrete was preliminary used by Romans in the second 
century where ‘The Pantheon’ has been constructed using 
pumice. 

 

In this research work, lightweight aggregate concrete 
are used. The main requirement for this type of concrete is that 
it should have adequate strength and a low density and 
durability. This type of concrete is fully compacted similar to 
normal concrete. Only the denser varieties of lightweight 
aggregate are suitable for use in structural concrete. Here main 
focus on the density and durability aspect which are gives 
corresponding batter strength. 

  
II. EXPERIMENTAL PROGRAM 

 
A. Materials 
 
1. Cement 
 

Ordinary Portland Cement 53 Grade (Ultratech) was 
used in production of concrete. The physical properties of 
cement are given in Table 1 

Table 1. 

 
 
2. Normal Aggregate 

 
The fine aggregate (specific gravity: 2.67) and course 

aggregate (specific gravity: 2.87 and 2.73) were used. The 
maximum size of aggregate was 20 mm. 

 
 

3. Light weight Aggregate 
 

For the experimental purpose Light-weight Expanded Clay 
Aggregates (LECA) are used. This type of light weight 
expanded clay aggregates are prepared by heating clay to 
around 1,200 °C in a rotary kiln. These types of aggregates are 
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typically round or potato in shape. They are available in 
different sizes and densities. 
 

 
 

B. Design Mix 
 
A normal mix M-25 and M-40 grade was designed as 

per Indian Standard method (IS 10262-2009). Mix design will 
be finalized by by trial mixtures. 

 
From the pilot test, we conclude that the optimum 

replacement of natural aggregate with light weight aggregate 
lies between 20% to 35%. 
 
C. Testing Procedure 
 

For Compressive strength tests were conducted on 
150x150x150 mm cubic specimens, after standard curing. 
Three specimens were prepared and tested for each mixture. 

 
 

For durability purpose were conducted on cylinder 
specimens with a different size were prepared Three 
specimens were prepared and tested for each mixture. 
 
Total number of cubes for strength purpose = 30 
Total number of cubes of 150*150*150 mm= 180 
Total number of cylinders of 150*150 mm   = 30 
Total number of cylinders of 100*50 mm     = 30 
So, Total number of specimens casted  = 270 specimens 

 
D. Concrete Mix Proportions 

 

 
Figure 1. 

 
Concrete mix proportions are given in Table 3 
 

Table 3. 

 
 

III. TEST RESULTS   
 

A. Fresh Concrete Properties 
 

Table-4 Slump Test Results 

Sr No. Mix ID 
LECA 

replacement (%) 
Slump 
(mm) 

1 Mix-A 00 68 
2 Mix-B 20 71 
3 Mix-C 25 75 
4 Mix-D 30 78 
5 Mix-E 35 83 
6 Mix-F 00 56 
7 Mix-G 20 61 
8 Mix-H 25 64 
9 Mix-I 30 70 
10 Mix-j 35 72 
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Figure 2. 

 
B. Hardened Concrete Properties 
 

The compressive strengths of LECA concrete at 28-
days are given bellow. 

 
Table 5.  The compressive strengths 

 
 
C. DENSITY OF CONCRETE 

 
The density of light weight concrete for different 

volumetrix replacement is given belloo: 
 

Table 6. density of concrete 
Sr. 
no. 

Light weight 
Aggregate 

replacement 
(%) 

Density (kg/m3) 

Weight 

Avg. 
weight 

Density 
(kg/m3) 

 
1 

 
0 

8.605 
8.58 2543.21 8.69 

8.455 
 

2 
 

20 
7.69 

7.77 2304.89 
7.84 

 7.807 
 

3 
 

25 
7.504 

7.56 2241.78 7.612 
7.582 

 
4 

 
30 

7.129 
7.26 2151.21 7.348 

7.304 
 

5 
 

35 
6.875 

6.79 2011.95 6.743 
6.753 

 
6 

 
50 

6.26 
6.21 1841.48 6.177 

6.208 
 
D. SULPHATE RESISTANCE TEST 
 
  In this test the cube are immersed into 5% sodium 
sulphate and the bulk diffusion is observed. 
 

Table 7. Bulk diffusion in Sulphate at 30 days 
Mix. No. Weight after 

water curing 
Weight of cube after 30 

days in sulphate 
Mix-A 8.68 8.705 
Mix-B 7.78 7.785 
Mix-C 7.57 7.601 
Mix-D 7.306 7.328 
Mix-E 6.79 6.802 

 

 
Figure 3. Sulphate Attack at 30-Days 

 
From the test result it is observed that effect of 

sulphate solution gives similar effect on each concrete. By the 
visually inspection the change in surface color is largely 
affected also the surface is slightly corroded compared to 
normal concrete. 
 
E. ACID RESISTANCE TEST 
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The results of acid resistance of light weight concrete 
are compared with normal concrete by visually inspection and 
bulk diffusion. After removing the cubes after 28-days of 
water curing it is immersed in to 5% concentrated sulfuric acid 
for 30 days. 
 

Table 8.  Bulk Diffusion in sulfuric acid at 30-days 
Mix. 
No. 

Weight 
after water 

curing 

Weight of cube 
after 30 days in 

acid 

Bulk 
diffusion 

(kg) 
Mix-

A 
8.68 8.16 0.52 

Mix-B 7.78 7.27 0.51 
Mix-C 7.57 7.05 0.52 
Mix-

D 
7.26 6.79 0.47 

Mix-E 6.79 5.93 0.86 
 

 
Figure 4. for acid attack at 30-Days 

 
The effect of acid solution gives similar effect on 

each concrete. But it is also be observed that the bulk diffusion 
slightly decrease up to 30% LECA aggregate but higher at 
35% replacement. 
 

IV. CONCLUSION 
 

1) Increased LECA content gives higher workability 
also with compare to normal concrete. 

2) From the test results it is observrd that the density of 
light weight concrete is larglly affected by LECA 
content. 

3) Up to 35% of LECA content the strength is decreases 
but considerable utilizable in structure, but further 
increase in LECA content it is not utilizable. 

4) LECA aggregates are not affected by sulphate. 
5) In the sulphate media bulk expansion will observed 

and compared to normal concrete light weight 
concrete is batter for sulphate. 

6) The both concrete gives same results in to acidic 
medium. 

7) To increase the strength try for coating for future 
study for same material. 

 
V. ACKNOWLEDGMENT 

 
I m thankful to my guide Prof Abbas Jamani for his 

help and guidance in this research work. 
 

REFERENCES 
 

[1]  Xuemei Liu, Hongjian Du, Min-Hong hang “A MODEL 
TO ESTIMATE THE DURABILITY PERFORMANCE 
OF BOTH NORMAL AND LIGHT-WEIGHT 
CONCRETE” Indian Concrete Journal, July 2016, vol.90, 
issue 7, pp. 27-35 
 

[2] Murat Emre Dilli, Hakan Nuri Ataha, Cengiz Sengül “A 
COMPARISON OF STRENGTH AND ELASTIC 
PROPERTIES BETWEEN CONVENTIONAL AND 
LIGHTWEIGHT STRUCTURAL CONCRETES 
DESIGNED WITH EXPANDED CLAY 
AGGREGATES” Indian Concrete Journal(ICJ), Sept 
2016, vol.90, issue 9, pp. 41-48 

 
[3] Kwang-Soo Youm, Jiho Moon, Jae-Young Cho, Jung J. 

Kim “EXPERIMENTAL STUDY ON STRENGTH AND 
DURABILITY OF LIGHTWEIGHT AGGREGATE 
CONCRETE CONTAINING SILICA FUME” Cement & 
Concrete Composites 2011, vol.33, pp. 788-795 3, May-
June 1999 

 
[4] Kok Seng Chia, Min-Hong Zhang “WATER 

PERMEABILITY AND CHLORIDE PENETRABILITY 
OF HIGH-STRENGTH LIGHTWEIGHT AGGREGATE 
CONCRETE” Construction and Building Materials, 2014, 
vol. 68, pp. 17-25 

 
[5] Markus Bernhardt, Harald Justnes, Hilde Tellesbø, Kjell 

Wiik “The effect of additives on the properties of 
lightweight aggregates produced from clay” International 
Journal of Research (IJR), Vol-1, Issue-8, September 
2014, pp. 191-201 

 
[6] Norlia Mohamad Ibrahim, Shamshinar Salehuddin, 

Roshazita Che Amat, Nur Liza Rahim and Tengku Nuraiti 
Tengku Izhar, “Performance of Lightweight Foamed 
Concrete with Waste Clay Brick as    Coarse Aggregate” 
Journal of Material Research and Technology, vol. 2, 
2013, pp. 52-59 

 
[7] Kim Hung Mo, U. Johnson Alengaram, Phillip Visintin, 

See Heng Goh, Mohd Zamin Jum “Influence of 



IJSART - Volume 3 Issue 4 –APRIL 2017                                                                                         ISSN [ONLINE]: 2395-1052 
 

Page | 1146                                                                                                                                                                   www.ijsart.com 
 

lightweight aggregate on the bond properties of concrete 
with various strength grades” Applied Mechanics and 
Material, vol. 584-586 ,2014,  pp. 1551-1557 

 
[8] M.J. Shannag “Characteristics of lightweight concrete 

containing mineral admixtures” Construction and 
Building Materials, vol. 44, 2013, pp. 1–6 

 
[9] M S Shetty “Concrete Technology Theory And Practice” 

3rd Addition S. Chand Company Limited, New Delhi – 
1991 

 
[10] IS: 10262 - 2009, “Concrete Mix Design Proportioning- 

Guidelines”. 
 
[11] IS: 456 - 2000 “Plain and reinforcement concrete code of 

practice”. 
 
[12] ASTM C 267-01 “Standard Test Methods for Chemical 

Resistance of Mortars, Grouts, and Monolithic Surfacings 
and Polymer Concretes” 

 
[13] ASTM C 1585 “Standard Test Method for Measurement 

of Rate of Absorption of Water by Hydraulic Cement 
Concretes” 

 


