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Abstract— In this study, the compressive strength of 

translucent concrete was compared with that of conventional 

concrete. Concrete cubes of size 15cm x 15cm x 15cm were 

prepared and optical fibers of diameter 1mm and jute fiber 

of 1cm cut lengths were embedded in it. we are using jute 

fiber in concrete due to its high-performance environment 

friendliness, large availability and low cost. Now a day’s 

natural sand is not radially available. These resources are 

exhausting very rapidly. So, it is a need of time to find some 

substitute to natural sand. Hence, we are replacing with sand 

0.5%, 1%, and 1.5% of jute fiber are respectively replaced 

with the total volume of sand. Through this study, it was 

observed that the strength of light transmitting concrete was 

similar to that of conventional concrete. 
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I. INTRODUCTION 

There are various types of concrete for different application 

that are formed by changing the magnitude of the main 

ingredients. The mix proportion depends on the type of 

construction being built, how the concrete will be mixed and 

delivered. As civil structure are affects due to external 

environment, economic loss and causalities are damaged. 

Due to great economic growth, population growth, space 

utilized in all over the earth there is extreme changes in 

construction industry. Small buildings are replaced by 

elevated buildings and sky scrapers which arises problem of 

usual light in building due to obstacle of nearby structure. 

Due to this problem use of non-natural sources foe lightning 

of building is increased by great amount. So, need to reduce 

artificial light consumption in structure. Energy protection 

has an important issue in today’s world. To mitigate usage 

of energy by buildings and future construction which will 

use less amount of energy has focused by many researchers. 

So Translucent concrete is single material which has ability 

to pass light through it. Translucent concrete is made by 

optical fiber which light transmitting property. Aron 

Losonczi, first introduced the idea of light transmitting 

concrete in 2001, then produced the first translucent 

concrete block in 2003, named Litracon. In this the 

translucent concrete blocks are manufactured with the help 

of Optical Fibers. 

Our project of casting translucent concrete aims at 

comparing the compressive strength of conventional 

concrete and translucent concrete samples by the percentage 

of optical fiber strands and varying jute fiber by percentage 

by volume of sand. The optical fibres were added to the 

concrete layer by layer distributed uniformly throughout the 

surface of concrete block. It was observed that the 

compressive strength of transparent concrete was same as 

that of regular concrete. 

II. LITERATURE STUDY 

Salmabanu Luhar*, Urvashi Khandelwal Research Scholar, 

Malaviya National Institute of Technology, Jaipur-302017, 

Rajasthan. International Journal of Engineering Sciences & 

Emerging Technologies, Sept. 2015.  ISSN:  22316604 

Volume 8, Issue 2, pp: 52-54 ©IJESET. This paper presents 

the compressive strength of translucent concrete was 

compared with that of conventional concrete to find out the 

potential of using translucent concrete for construction of 

green buildings. Translucent concrete was prepared by 

embedding plastic optical fibres in concrete. Concrete cubes 

of size 7cm x7cm x 7cm were prepared and POFs of 

diameter 1mm were embedded in it. Through the study, it 

was observed that the strength of light transmitting concrete 

was similar to that of conventional concrete and can transmit 

sunlight passing through it without any significant 

dissipation of energy, thereby saving energy of the building. 

It is prepared by embedding plastic optical fibres in 

concrete. The compressive strength of the concrete blocks 

was determined using the compression testing machine 

(CTM). It shows that 750gm cube block and 780gm cube 

block of control concrete had compressive strength of 

38.77Mpa and 40.23Mpa and 750gm of transparent concrete 

block had a compressive strength of 36.70Mpa. It can be 

concluded that the compressive strength of transparent 

concrete is similar to that of control concrete. The study 

showed that the transparent concrete can reduce electricity 

bills without compromising with the strength of the 

building. It will reduce the energy consumption of both 

residential and industrial buildings. It can be used for 

construction of green buildings since it will save energy and 

will also provide aesthetic beauty to the building. 

A. Karandikar, A. Deep and N. Virdh, International 

Journal of Engineering Research & Technology (IJERT) 

ISSN: 2278-0181 IJERTV4IS070236 www.ijert.org (This 

work is licensed under a Creative Commons Attribution 4.0 

International License.) Vol. 4 Issue 07, July-2015.This paper 

presents the “Test of Compressive Strength and 

Transmittance”. The principal objective of this project is to 

design translucent concrete blocks with the use of glass 

optical fibers, and then analyze their various properties and 

characteristics. In this project of casting translucent concrete 

aims at analyzing the amount of transmittance and 

compressive strength of samples by varying the percentage 

by volume of optical fiber strands. We have used 

percentages by volume of glass optical fibers of 0.00 %, 

0.09 %, 0.87 %, 1.05 % and 1.75 % respectively. 

Transmittance can be directly calculated by the ratio of 

incident energy and transmission energy of light expressed. 

The transmittance obtained for the various translucent 

concrete specimens was seen to increase with the amount of 
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optical fibers used. But it came at a price, as the 

compressive strength started decreasing at a steady rate once 

the percentage of optical fibers by volume was increased 

within the concrete samples. The only drawback would be 

its high cost. That doesn’t stop high class architects from 

using it. Any structure with a small hint of translucent 

concrete is bound to make heads turn and make them stand 

in awe. 

III. SIGNIFICANCE OF STUDY 

 To make concrete partially transparent by using optical 

fibres in it to impart good appearance to structure. 

 To check the performance of translucent concrete under 

compression test. 

 To make use of jute fiber with partial replacement of 

sand to compare the strength results of translucent 

concrete with conventional concrete. 

IV. EXPERIMENTAL INVESTIGATION 

A. Materials Used 

 Ordinary Portland Cement (Specific Gravity: 3.14) 

 Fine aggregate 

 Coarse aggregate (10mm) 

 Optical Fibers 

 Jute fiber in cut lengths of 1c.m were used for the 

project. 

 The diameter of the optical fibers was 1mm. 

B. Mix Proportions 

Cement = 500 kg/m3  

Water = 220 kg/m3 

Fine aggregate = 900 kg/m3  

Coarse aggregate = 801 kg/m3  

Water-cement ratio = 0.44 

C. Mix Ratio 

Cemen t Fine aggregate Coarse aggregate 

1 1.8 1.6 

V. MANUFACTURING PROCESS 

The manufacturing process of transparent concrete is same 

as of the regular conventional concrete blocks with the Only 

change is optical fibres and jute are spread throughout the 

fine aggregate and cement mix & Small layers of the 

concrete are poured on top of each other and infused with 

the rods in the wooden casted box. The equipment’s needed 

are same for the preparation of translucent concrete cubes as 

required for conventional concrete cubes and beams. 

A. Making of Moulds 

For translucent special type of wooden moulds are prepared 

to place the optical fibers in easy manner. The optical fibres 

in transparent concrete were distributed in horizontal and 

vertical direction equally at a distance of 1.5cm for a cube. 

They constituted 0.1% volume of the concrete cube. For 

transparent concrete cube, wooden moulds of size 

15cm*15cm*15cm were prepared. The optical fibres were 

passed through the holes of these wooden plates. Before 

filling these cubes with concrete, they were coated with oil, 

so that, the concrete cubes would not adhere to the moulds. 

The compressive strength of these cubes is found out using 

Compression Testing Machine. 

 

B. Placing the Fibres 

The optical fibres in transparent concrete were distributed in 

horizontal and vertical direction equally at a distance of 

1.5cm in the cube. They constituted 0.1% volume of the 

concrete cube. 

 

C. Pouring the Concrete 

Pouring the concrete carefully and slowly in optical fibre 

placed mould. 
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D. Demoulding 

Once the concrete is cured for 24 hours, demould it. 

 

E. Trim the Fibers 

After you let the de-moulded concrete dry out overnight, cut 

off the extra-long fibers. 

 

F. Curing 

The cube shall be removed from the moulds at the end of 24 

hours and immersed in clean water at a temperature 240C to 

300C till the 7, 14 or 28-days age of testing. The cubes shall 

be tested in the saturated and surface dry condition. For the 

true representation of actual strength of concrete in the 

structure, extra cubes shall be cast, stored and curded as per 

the identical conditions of that structure, and tested at 

required age. 

 

 

G. Compressive Strength: 

 By definition, the compressive strength of a material is 

that value of uniaxial compressive stress reached when 

the material fails completely. 

 The compressive strength is usually obtained 

experimentally by means of a compressive test. 

 The compressive strength of the concrete is determined 

by cast the cubes of size 150mm x 150mm x 150mm. 

 Compressive strength = load/area. 

 

VI. RESULTS AND DISCUSSIONS  

A. Compressive Strength (Weight Based): 

The below table shows the compressive strength of different 

percentage of replacement of jute fiber instead of fine 

aggregate. 

It is calculated for Total Volume of 150X150X150 

= 3.375 x 10^6 mm3. 
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1 0.1% 0.5% 14.96 19.59 24.22 
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2 0.1% 1.0% 15.10 20.19 25.28 

3 0.1% 1.5% 15.22 20.36 25.5 

Table 1: Compresive Strength of Transulent Concrete Cube 

SL.NO. NO. OF DAYS 
COMPRESSIVE STRENGTH 

IN N/MM^2 

1 7 DAYS 16.5 

2 14 DAYS 22.25 

3 28 DAYS 25.6 

Table 2: Compresive Strength of Conventional Concrete 

Cube 

As can be clearly seen from the table that, the compressive 

strength of transparent concrete is similar to that of 

conventional concrete. 

VII. CONCLUSIONS 

 The efficiency of the application of optical fibre and 

jute fiber is studied by comparing the compressive 

strength with the normal M25 grade concrete and the 

test results proved that the efficiency is same. 

 The main advantage of lightweight is reducing the self-

weight of the structure. 

 Characteristic compressive strength gradually decreases 

with an increase in jute fibres in the concrete mix. 

 This is a multipurpose product you can use it as a block 

of the wall also you can use it as a DECORATIVE 

PIECE for the small portion of the wall it saves energy 

as well it also gives good aesthetic look. as well as is a 

strengthen product so this is a more durable product. 

 Our project is of a high cost but it can be economical 

after the use of long time because as its cost is high but 

it also saves electricity in the area where we need to use 

electric light in the day time. Also, it is the good product 

for providing aesthetic look of room or house. 

 The translucent concrete is costly as compare to 

conventional concrete due to optical fibers therefore 

only drawback is its high manufacturing cost. 
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