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Abstract— There exists a great need for effective low cost 

alternative material as reinforcement for cement composites 

especially, in developing countries. Bamboo is one of the 

alternative materials with strong potential for reinforcing the 

cement matrices. Unlike steel, throughout casting and action 

of concrete, reinforced bamboo absorbs water and expands, 

which ends in radial cracking of encompassing concrete. 

This paper presents the results of experimental 

investigations created to evaluate potential of bamboo to be 

used as concrete reinforcement. 
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I. INTRODUCTION 

The study is also aimed to find the low cost treatment for 

bamboo, which can be applied with the help of unskilled 

local laborers, so as to reduce the water absorption by the 

bamboo from fresh concrete without affecting the its bond 

strength with surrounding concrete enhancing its 

applicability for low cost housing in rural area. 

 Through there no full-fledged standards for 

bamboo reinforced concrete, this thesis provides new insight 

into the possibilities of bamboo reinforced concrete. 

A. Background for the study 

Civil engineering structures reflect the progress of any 

nation. The indicator of economic development of any 

country is closely related to the provision of houses for the 

majority of its population. The problem of housing is of 

great importance throughout the world, as it the major 

parameter of quality of life for the human being. The 

problem in developing countries is huge and solutions to the 

problem have been crippling the governments of these 

countries for decades, and it appears that there are no easy 

answers. Ever growing demand for houses due to fast 

growing populations, migration of poor masses towards 

cities and unaffordable costs of building materials in the 

housing sector are the dominating factors of this problem. 

The statistics of the United Nations Commission on Human 

Rights in 2005 have noted that, about 25% of the world’s 

population lives without or in unhealthy shelters. 

B. Bamboo 

Bamboo is replenish-able grass growing almost in all 

climatic conditions and the most preferred traditional 

building material in rural areas and villages through the 

centuries, throughout the world [Ghavami, 2005]. It has 

good tensile strength comparable to mild steel which places 

bamboo in row of eco-friendly reinforcing material 

[Subrahmanyam, 1984].As per the report of United Nations 

Centre for Human Settlements, “more people live in houses 

made from bamboo than that of any other material”[ A 

Camille, 1990 ]. Many of the structural forms and elements 

that are employed today in architecture have their origin in 

traditional houses of bamboo construction found in India, 

China, and other countries. 

C. Steel bar reinforced cement concrete 

To use cement concrete for common flexural structural 

elements like beams or slabs, steel bars are placed in 

concrete on bending tension zone commonly called as 

reinforced cement concrete and abbreviated as RCC. These 

bars carry tensile force and the compressive force is carried 

by concrete on compression side, forming an internal couple 

resisting the acting moment. Though there huge research on 

concrete and steel inventing the high grades, the over 

exploitation of natural reserves and ever rising prices of 

steel demands low cost eco-friendly substitute to it. 

II. LITERATURE REVIEW 

Terai, M. and Minami, K., (2011) concluded that “This 

paper presents the feasibility of using bamboo and non-steel 

as the reinforcing material in concrete members. In order to 

investigate the fracture behavior and the mechanical 

properties of Bamboo Reinforced Concrete members, six 

beam and 16 column specimens were constructed and both 

the uniaxial compression tests and the 3 point bending test 

were carried out. By analyzing the test results, the following 

conclusions were drawn in this study. Bamboo reinforced 

concrete beam: The test results of both RC and Bamboo RC 

beams are discussed. It is shown that the cracking patterns in 

Bamboo RC beams can becomes similar to the RC beams, 

and the predicted crack load of BRC beam give a strong 

effect in comparison with the test data. As a result, the 

fracture behavior of BRC beam can be evaluated by the 

existing formula of RC beam. Bamboo reinforced concrete 

column: It is clear confirmed the validity of the bamboo for 

the longitudinal bar and PPBand for Hoop. The ductility of 

BRC columns is shown to be dependent on concrete 

strength.” 

 Mark, A.A. and Russell, A.O., (2011) were 

concluded that  It was seen that the maximum bending 

moment positions coincided with the nodal position 

resulting in failure loads higher than expected. The paper 

proposed that post cracking energy absorbed is affected by 

span-depth ratio, grade of concrete, percent tension 

reinforcement and shear reinforcement. 

 Salau, Musbau Ajibade et al (2011) were 

Concluded That “This work investigated the structural 

strength of concrete column reinforced with bamboo strips. 

Experimental work includes load capacity test, deflection 

and failure patterns observation of eighteen concrete 

columns.”  

 Salau, M.A., et al (2011) were concluded that “his 

research was undertaken to investigate the possibility of 

using bamboo as a  potential reinforcement in the concrete 

beam to compensate the low tensile property of the  
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concrete. Even though steel reinforcement is a very suitable 

material for complementing  concrete's low tensile strength, 

considering the cost, some parts of the world people build  

their houses by using only concrete or mud-brick which is 

very vulnerable. ” 

 Sakaray et al. (2012) focuses on the study of 

natural material so as to reduce the energy consumption and 

CO2 emission. The paper showed that the compressive 

stress value obtained for central node specimen is greater 

than that of end node specimen and without node specimen. 

The study also showed that nodes possess brittle behaviour 

and intermodal region possess ductile behavior. Indians live 

below the poverty line. Since the population is on the rise 

the demand for basic needs increases. We civil engineers 

deal with providing shelter for humans. Our main aim is to 

provide best facilities at an economic cost.” 

 Mahzuz, H. M. A., and Mushtaq Ahmed (2012) 

were concluded that “Curing of samples was done for 28 

days and crushing was performed after 56 days. The highest 

and lowest compressive stress was found in the concrete 

where coarse aggregate was rattan and bamboo respectively. 

The compressive strength of the specimens was seen to be 

increased as the amounts of bamboo and rattan as the 

reinforcement were increased. Moreover, as the weights of 

the concrete of bio-aggregates were found much less than 

that of normal weight concrete, therefore as light weight 

concrete these materials may reduce dead load of structure 

considerably.” 

 Sevalia et al. (2013) were concluded that The study 

conclude that the greater the ratio of the head area to the bar 

area the greater the amount of energy absorbed by the beam 

column joint. Sevalia (2013) presents the evaluation of the 

feasibility of the use of bamboo as reinforcement. In this 

study the bamboo is used as reinforcement without any 

treatment and stirrup. The stress vs strain curve was studied 

for single and doubly reinforced concrete beams. 

Methodology. 

III. RESULT AND DISCUSSION 

A. Introduction 

Every result obtained in this research has been analyzed, 

compared and discussed to reach the final aim of this 

research in this chapter. 

B. Ultrasonic Pulse Velocity Result 

In order to check the quality of concrete ultrasonic pulse 

velocity test were performed on the cube sample prepared at 

the time of casting of beam. The result of ultrasonic pulse 

velocity for M20 mix with normal aggregate is given in 

Table. 

SAMPLE 
7- DAY 

READING 

14 - DAY 

READING 

28– DAY 

READING 

D1 3985 4425 4504 

D2 4023 4236 4535 

D3 3990 4335 4480 

AVERAGE 3999.33 4332.00 4506.33 

Table 1: Ultrasonic Pulse Velocity Values (m/sec) 

C. Rebound Hammer Test Result 

The result of rebound hammer for M20 mix with normal 

aggregate is given in Table 2. 

SAMPLE 
7- DAY 

READING 

14- DAY 

READING 

28- DAY 

READING 

D1 25.3 35.2 38.2 

D2 25.9 36.4 37.6 

D3 26.1 38.25 38.4 

AVERAGE 25.77 36.62 38.07 

Table 2: Rebound Hammer reading for M20 with normal 

composition (MPa) 

D. Compressive Strength of Concrete Cube Sample 

The three cube specimens tested by using Compressive 

Strength machine. The results of Compression Test are 

given below in Table 3. 

SAMPLE COMPRESSIVE STRENGTH (MPa) 

D1 23.4 

D2 22.5 

D3 23.6 

AVERAGE 23.17 

Table 3: Compressive Strength of Concrete Cube 

E. Comparison of Deflection at Failure of Beam  

Beam 1 – Beam with 1%bamboo as reinforcement  

Beam 2 – Beam with 2% bamboo as reinforcement  

Beam 3 – Beam with 3%bamboo as reinforcement  

Beam 4 – Beam with 4% bamboo as reinforcement  

Beam 5 – Beam with 1% steel as reinforcement  

Beam 6 – Beam without reinforcement 

BEAM DEFLECTION (mm) 

Beam 1 10.4 

Beam 2 11.95 

Beam 3 12.95 

Beam 4 17.5 

Beam 5 16.85 

Beam 6 6.12 

Table 4: Beam Deflection Results 

F. Ultimate Load Resisted by Beam 

The ultimate load resisted by different beam is given in 

Table 5.5 below and a comparative study of that is given in 

the Figure5.5. 

BEAM LOAD (kN) 

Beam 1 40.3 

Beam 2 42.25 

Beam 3 46.31 

Beam 4 53.82 

Beam 5 62.075 

Beam 6 37.7 

Table 5: Ultimate Load on Beam 

G. Cracking Pattern Analysis of Beams 

1) Beam with Bamboo Reinforcement: 

In the test specimen, the first crack occurred vertically form 

the point of load application which was widened due to 

further load application. Load was applied at the 

displacement rate of 3mm/minute till the failure of beam 

occurs. There were four beams B1, B2, B3 and B4 

reinforced with 1%,2%,3%and 4% respectively 
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reinforcement failed at ultimate load of 40.3, 42.25, 46.31, 

and 53.82 kN respectively and crack pattern as shown in 

Figure 5.6. 

2) Beam with Steel Reinforcement: 

Load applied with displacement rate of 3mm/minute the first 

crack occurred vertically form the point of load application. 

The steel beam reinforced with 1% mild steel bar and failed 

at ultimate load of 60.07kN and crack pattern as shown in 

Figure 5.7. 

3) Beam Without Reinforcement: 

Unreinforced beam shows no crack, it collapsed at the 

ultimate load of 37.7kN and crack pattern shown in Figure 

5.8. 
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