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Abstract: Generally, steel bars are used as reinforcement in concrete structures. But 

because of high cost and heavy self weight, replacement of steel with some other suitable 

materials as reinforcement is now a major concern. Though bamboo has been used as a 

construction material, especially in developing countries, but its use as reinforcing 

material in concrete structure is limited due to various factors. Since bamboo is a 

natural, cheap and also easily available material, it can be a used in place of steel as a 

reinforcement material due to the fact that tensile strength of bamboo per unit weight is 

more than steel. In this research, suitability of bamboo as reinforcement in concrete 

would be evaluated. In this research, 650mm long bamboo strips of slightly varying 

cross sections were used. Performance of bamboo as reinforcing material was analyzed 

by performing flexural strength test of bamboo reinforced beam. Flexural test on the 

beams were performed at the 28days, 56days and 90days on the Universal Testing 

Machine. In this research three different orientation of bamboo strips were used during 

casting of beam. At first bamboo strips were placed such that shining side of bamboo 

strips were facing towards the bottom of the beam mould. Secondly, bamboo strips were 

placed such that rough side of bamboo strips was facing towards the bottom of the beam 

mould. In third arrangement, the bamboo reinforcement was placed such that its 

thickness was supported by concrete and both bamboo strips were facing each other. To 

make this arrangement stable, spacers in form of small pieces of bamboo strips have 

been provided. By use of above mentioned orientations of bamboo strips several beams 

were also casted by the coating of adhesive material like bitumen. 
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I. INTRODUCTION 

  Concrete is a widely used construction material for its various advantages such as low cost, availability, fire 

resistance etc. But it cannot be used alone everywhere because of its low tensile strength. So, generally steel is used to 

reinforce the concrete. Though steel has a high tensile strength to complement the low tensile strength of concrete, use of 

steel should be limited since it is very costly and also so much energy consuming in manufacturing process. Thus a 

suitable substitute of this with a low cost, environmental friendly and also a less energy consuming one, is a global 

concern; especially for developing country. Addressing all these problems, bamboo is one of the suitable replacements of 

reinforcing bar in concrete for low cost constructions. Bamboo is natural, cheap, widely available and most importantly 

strong in both tension and compression. The tensile strength of bamboo is relatively high and, which makes bamboo an 

attractive substitute to steel in tensile loading applications. Bamboo is very light in weight as compared to steel. Bamboo 

is used as structural material for scaffolding at construction sites in India, China and other countries as it is a tough, 

flexible, light weight and low cost material. Grade of concrete used was M25 with design mix proportion of [1:1.34:2.5]. 

Water cement ratio was kept 0.45. 

II. OBJECTIVES OF THE RESEARCH 
The objective of the research was to determine the flexural strength of bamboo reinforced concrete beams. Therefore the 

aim of the study to compare the results after the when bamboo strips used as a reinforcement in concrete beam with and 

without the coating of bitumen with the no. of different orientation. 

 

III. LITERATURE REVIEW:- 

I.K. Khan Different shapes of cross-section of bamboo strips such as circular, square and triangular were used as 

reinforcement. it is found that the tensile strength of bamboo is approximately one half of the mild steel. 

Sanjiv Gill, Dr. Rajiv Kumar Bamboo can use as reinforcement. The behavior of bamboo as a reinforcement is same as 

plain steel bar. Water absorption in bamboo is directly affect the strength of bamboo. Tensile strength of bamboo is good 

so it can be use as a reinforcement.  

Anurag nayak, abhishek jain bamboo can replace the timber and other material in construction work. When seasoned 

bamboo is used as reinforcing material it should receive a waterproofing coating to reduce swelling when in contact with 

concrete. Without some type of coating bamboo will swell before the concrete has developed sufficient strength. Bamboo 
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reinforcement technique is cheaper than steel reinforcement. 

Dr. Ashok kumar gupta, Dr. Rajiv Ganguly the density of bamboo is very low which makes it very light material. 

Water absorption capacity is increase as increase in node. Tensile stress increase as increases in number node. 

Pratish Kumar Singh, Aashish Jodhani, Abhay Pratap Singh, it is been found that bamboo in the vertical position is 

more durable than in horizontal. Bending of bamboo can be permanently bent if heat, either dry or applied the pressure. 

The type of coating will depend on the seasoning material is used. A brush coat or dip coat of emulsion is useful for 

treatment of bamboo. Bamboo reinforced concrete beam design is similar to steel reinforcing design. 

Chandra sabnani, Utpal Sharma use only bamboo showing a pronounced brown colour. This will ensure that plant is 

at least three year old to get good strength. In any case, only a thin coating should be applied. A thick coating will lubricant 

the surface and weaken the bond with the concrete. 

Jigar K. Sevalia, Nirav B. Siddhpura, Chetan S. Agrawal, Deep B. Shah, Jai V. Kapadia, Doubly Reinforced Beam 

has performed more elastically than Singly Reinforced Beam while performing flexural tests. Load carrying capacity in 

Doubly Reinforced Beam increased by 29.31 % as compared to Singly Reinforced Beam. 

Ajinkya kaware, prof. U. R. Awari, prof. M.R. Wakchaure bamboo weak at node, maximum failure occur at node of 

the bamboo. Bamboo is weak in bond stress hence it should be treat with epoxy coating to get bond stress. Bamboo is 

weak in shear so it cannot used as a shear reinforcement. Tensile strength of bamboo is good so it can be used as a 

reinforcement in R.C.C structure for low cost housing. The behavior of bamboo is same as the steel bar. 

S.V. Rayudu, Akshay, Ishwar kumar gupta et al. If complete steel reinforcement is replaced with bamboo then it gives 

only 26 % strength. It gives reasonable strength of 83% when bamboo is placed in compression side only with steel at 

tension side.  

Ghavami (1995) discussed the mechanical properties of bamboo, specifically pertaining to bamboo in concrete. This 

study showed that the ultimate strength of a concrete beam reinforced with bamboo is approximately 4 times when 

compared with un-reinforced concrete. It was found that, compared to steel, the bond between bamboo and concrete is 

considerably poor and the bamboo has a Modulus of Elasticity of one fifteenth compared to steel. Bamboo’s compressive 

strength is much lower than its tensile strength, and the strength is higher along the fibers and lower transverse to the 

fibers.    

IV. EXPERIMENTAL STUDIES 

Beam Specimen:- 

 Concrete is poured in moulds of size 150mm width, 150mm depth and 700mm length. 

 In plain concrete beam, no bamboo strips is used.              

 Two bamboo strips were placed at the bottom with 30mm clear cover. 

Curing of beam specimens:- 

The test specimens are stored in laboratory on a place free from vibration at room temperature for 24 hours from the time 

of addition of water to the dry ingredients. After this period, specimens were removed and marked. The specimens are 

placed in water in curing tank at atmospheric temperature for Curing for periods of 28 days. 

Testing Procedure:- 

After casting of all the beams they are kept for curing in the water tank for 28 days, 56 days and 90 days and on 29th day, 

57th day and 91th day they are taking for flexural testing under the Universal Testing Machine ( UTM ). Beam is placed 

on roller support. Also beams are covered with coating of lime so that crack should be clearly visible. 

Load is increase slowly and a display is attached to machine as the load increases deflection on display is simultaneously 

recorded. 

V. COMPARISON 

(a) Comparison between PCB, BRCB(2) and BRCB(2)* after 28 days:- 

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          28         PCB                          41.1        2.9 

    2          28        BRCB(2)                    41.7  3.4 

    3          28       BRCB(2)*                    42.7    5.2 

(b) Comparison between PCB, BRCB(3) and BRCB(3)* after 28 days:- 

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          28         PCB                          41.1       2.9 

    2          28        BRCB(3)                    42.1      3.2 

    3          28       BRCB(3)*                    43.9  6.6 
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(c) Comparison between PCB, BRCB(4) and BRCB(4)* after 28 days:-  

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          28         PCB                          41.1        2.9 

    2          28        BRCB(4)                    42.3 3.1 

    3          28       BRCB(4)*                    42.7 4.9 

 

(d) Comparison between PCB, BRCB(2) and BRCB(2)* after 56 days:- 

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          56         PCB                         41.3         3.0 

    2          56        BRCB(2)                   41.9  3.5 

    3          56       BRCB(2)*                   42.3  5.3 

 
(e) Comparison between PCB, BRCB(3) and BRCB(3)* after 56 days:- 

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          56         PCB                          41.3           3.0 

    2          56        BRCB(3)                    42.3 3.4 

    3          56       BRCB(3)*                    44.1 6.9 

 
(f) Comparison Between PCB, BRCB(4) and BRCB(4)* after 56 days:- 

S.No.       Days Types of beam   Avg. Ultimate Load(KN)          Avg. Displacement(mm) 

    1          56         PCB                          41.3         3.0 

    2          56        BRCB(4)                    42.3 3.3 

    3          56       BRCB(4)*                    42.7 5.0 

 

Where, 

PCB = Plain Concrete Beam. 

BRCB(2) = Bamboo reinforced concrete beam with the orientation of when bamboo strips were placed such that 

shining side of bamboo strips were facing towards the bottom of the beam mould. 

BRCB(2)* = Bamboo reinforced concrete beam with the orientation of when bamboo strips were placed such that 

shining side of bamboo strips were facing towards the bottom of the beam mo         PCB = Plain Concrete Beam. 

BRCB(3) = Bamboo reinforced concrete beam with the orientation of when the bamboo reinforcement was placed such 

that its thickness was supported by concrete and both bamboo strips were facing each other. 

BRCB(3)* = Bamboo reinforced concrete beam with the orientation of when the bamboo reinforcement was placed such 

that its thickness was supported by concrete and both bamboo strips were facing each other and coated with bitumen. 

BRCB(4) = Bamboo reinforced concrete beam with the orientation of when bamboo strips were placed such that rough 

side of bamboo strips was facing towards the bottom of the beam mould. 

BRCB(4)*= Bamboo reinforced concrete beam with the orientation of when bamboo strips were placed such that rough 

side of bamboo strips was facing towards the bottom of the beam mould and coated with bitumen. 

 

VI.CONCLUSION 
1. In small budget houses bamboo can be used in place of steel due to its good tension carrying capacity. 

2. Bamboo cannot be used as shear reinforcement due to its weak shear strength. 

3. Bamboo resembles nearly same behavior as that of steel bar. 

4. Bamboo reinforcement can be provided in the similar ways as steel reinforcement is provided. 
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5. Epoxy coating is needed to increases bond stress of bamboo with concrete. 

6. Bamboo having particular brownish color is used. Bamboo of less than three year should not be used as 

reinforcement with concrete due to low development of tensile strength. 

7. Bamboo in the form of strips is used as reinforcement in beam. 

8. Placement of bamboo strips was done in several orientations. 

9. In this research work bitumen is used as special coating. 

10. After investigating both specimens, one with bitumen coating and other without coating it was found that- 

Bitumen increases bond with concrete. 

11. Hence load bearing capacity of beam specimen in which bamboo coated with bitumen gets increased. 
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