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Abstract— The world timber demand is increasing at a 

speedy rate however the timber offer is depleting. It’s been 

found through analysis that bamboo will befittingly replace 

timber and different materials in construction and different 

works. Industrially treated bamboo has shown nice potential 

for production of composite materials and elements that are 

price effective and may be with success utilized for 

structural and non-structural applications in construction. 

Bamboo is one in every of the oldest ancient building 

materials utilized by grouping. This paper presents results of 

experimental investigations created to find the physical 

properties of the Chandrapur bamboo. In the present study 

moisture content, shrinkage, water absorption and 

dimensional changes are worked out. The moisture content 

calculated for three year harvesting bamboo. The moisture 

content calculated with the help of oven reading taken at 

every two hours of difference 0.01 g. For water absorption 

bamboo specimen is immersed into water for seven days and 

reading should be taken at every two hours for first 24 hours 

and after that reading is taken for every 24 hours. Water 

absorption shall be determined along diameter, wall 

thickness and length of the test specimen. Length and 

diameter shall be measured correct to 1 mm while the wall 

thickness shall be correct to 0.1 mm. 

Key words: Chandrapur Bamboo, Moisture Content, Water 

Absorption, Swelling, Shrinkage, Dimensional Change In 

Length, Dimensional Change In Thickness 

I. INTRODUCTION 

Bamboo is usually introduced as a large grass instead of a 

tree. It grows terribly apace as most growth happens 

throughout 1st year and becomes matured by fifth year. The 

strength of bamboo will increase with its age and reaches to 

the utmost strength at 3-4 years. Bamboo is additionally an 

environmental friendly plant as a result of it absorbs plenty 

of N and CO2 within the air [7].The present energy crisis 

aggravated by indiscriminate industrial growth has caused 

increasing issues regarding managing the energy resources 

still offered and regarding environmental degradation [5]. 

Bamboo is one of the replenishable, low cost and low 

energy intensive, extreme products of properties which is 

used as construction materials in developing countries and is 

also source of paper pulp. The usage of bamboo for housing 

is feasibly as old as manhood, but the greater strength and 

mechanical properties of bamboo and its potential for use as 

reinforcement for cement matrices started at the beginning 

of twentieth century [2]. 

In recent times, the high price and general shortage 

of reinforcing steel in several components of the globe has 

crystal rectifier to increasing interest within the attainable 

use of other regionally offered materials for the 

reinforcement of concrete. This can be the case particularly 

within the developing countries wherever regarding 

eightieth of the population board villages [6]. One of the 

properties that would make bamboo a good substitute to 

steel in reinforced concrete is its strength. The strength of 

bamboo is more than many timber products which are 

beneficial, but it is relatively less than the tensile strength of 

steel. Bamboo is easily accessible as it is available in almost 

every tropical and subtropical regions, this lowers the cost 

of construction and increases the strength of the buildings 

that would otherwise be unreinforced [9]. 

II. PHYSICAL PROPERTIES 

Bamboo has wet content and water absorption property. 

Attributable to the water absorption swelling and shrinking 

of bamboo is happens. In this paper we find out different 

physical properties of Chandrapur bamboo. From these 

properties we can use proper solution to minimize water 

absorption of bamboo. Decreasing of water absorption 

increases strength of bamboo. Moisture content is an 

important parameter of bamboo. It governs the mechanical 

properties and plays vital role in deciding life of bamboo. 

Normally green bamboo has average 60 to 75% moisture 

content depending upon the age, season, geographical 

location, species and watering methods. There is a solid 

relation between beetle attacks and the levels of starch plus 

moisture content of bamboo culm [2]. 

Bamboo is usually compared to wood merchandise 

because of its similar chemical structure. Bamboo having 

different physical structure as compared to wood. Wood has 

anisotropic properties and contains grains familiarized 

within the same direction throughout the total structure. On 

the exterior edge of each node, branches form creating 

different types of grass looking leaf structures. Bamboo 

contains fibers which are parallel to the axial direction of the 

Culm. Bamboo, like wood, changes its dimension when it 

loses or gains moisture. Bamboo is a hygroscopic material, 

thus the moisture content changes with the changes in the 

relative dampness and temperature of the nearby atmosphere 

[11]. 

III. EXPERIMENTAL PROGRAMS 

In this paper different objectives like moisture content, 

shrinkage and water absorption of Chandrapur bamboo are 

studied with the help of different tests. 

 Moisture content 

 Shrinkage 

 Water absorption and dimension change 

IV. MATERIALS AND METHODS 

To find out different physical properties of Chandrapur 

bamboo the specimen used is well-seasoned. The specimen 

having minimum three year harvesting period. The outer 

diameter ranges in between 30 mm to 50 mm. The color of 

bamboo specimen is yellowish brown. During the test the 

atmospheric temperature ranges in between 20
0
c to 40

0
c. 
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A. Moisture Content 

The specimens for determining moisture content shall be 

about 25 mm in length and 25 mm in width and having full 

wall thickness. The test specimens shall be weighed (mi) to 

an accuracy of 0.01 g and then dried in a hot-air oven at a 

temperature of 103°C for 24 hours. The weighing shall be 

carried out and recorded every 2 hours until the difference 

between successive weighing does not exceed 0.01 g, when 

the drying shall be completed. The final mass shall be 

considered as the oven dry mass (mo). Care shall be taken to 

prevent any change in moisture content between the cutting 

of the specimen and the first weighing, and between the 

removal from the oven and subsequent weighing. 

 
Fig. 1: Samples for moisture content. 

B. Shrinkage 

The test specimens shall be taken from freshly felled culms, 

preferably from the lowest section of the culm.  Specimens 

shall be 100 mm in length and free from nodes. Shrinkage 

shall be determined along diameter, wall thickness and 

length of the test specimen. Length and diameter shall be 

measured correct to 1 mm while the wall thickness shall be 

correct to 0.1 mm. Suitable marking shall be done on the 

specimens to facilitate taking observations at the same place 

every time on each specimen. The specimens shall then be 

placed in a hot-air over at 103°C till it reaches a constant 

weight (oven dry condition). The mass and dimensions of 

the specimens shall be taken at the oven dry condition. 

 
Fig. 2: Samples for shrinkage. 

C. Water Absorption and Dimension Change 

The test specimens shall be taken from freshly felled culms, 

preferably from the lowest section of the culms.  Specimens 

shall be 100 mm in length and free from nodes. Water 

absorption shall be determined along diameter, wall 

thickness and length of the test specimen. 

Length and diameter shall be measured correct to 1 

mm while the wall thickness shall be correct to 0.1 mm. 

Suitable marking shall be done on the specimens to facilitate 

taking observations at the same place every time on each 

specimen. 

 
Fig. 3: Samples for water absorption. 

The specimens shall be allowed to completely 

immerse in water. Mass and dimensions of diameter, wall 

thickness and length of the specimens shall be recorded after 

interval of 2 hours till the 24 hours and then after 24 hours 

until the readings are constant (air dry condition). 

V. RESULTS AND DISCUSSIONS 

A. Moisture Content 

Moisture content is most important physical properties of 

bamboo. Normally green bamboo contain up to 60% 

moisture. From above test result of different season samples 

the moisture content is up to 10% available specimen. 

Sample 
Initial  

weight (g) 

Final 

weight(g) 

Moisture  

content(%) 

A 2.961 2.719 8.9 

B 2.740 2.499 9.64 

C 3.187 2.907 9.63 

D 3.414 3.118 9.49 

E 3.169 2.897 9.39 

F 3.179 2.850 11.54 

G 2.900 2.590 11.96 

H 3.344 3.044 9.86 

I 2.731 2.498 9.33 

Total 27.625 25.122 9.97 

Table 1: Observation table for moisture content 

 
Fig. 4: Moisture content for different samples. 

With the help this percentage moisture available in 

bamboo different water proofing treatment is applied on 

bamboo to avoid increase of moisture content in bamboo. 

B. Shrinkage 

In bamboo outer diameter shrinks in between 2% to 4%. The 

inner diameter having negligible shrinkage up to 0.5% only. 
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Thickness having value in between 2% to 11%.There is no 

change in length. 

Sample A B C 

Di (mm) 35 34 35 

Df(mm) 33.8 32.7 34.4 

Shrinkage Along D % 3.24 3.82 1.71 

di (mm) 23 22.9 22 

df (mm) 23 22.8 22 

Shrinkage Along d % 0 0.43 0 

ti (mm) 6 5.9 6 

tf (mm) 6 5.2 6 

Shrinkage Along t % 0 11.86 0 

Li (mm) 103 98 103.5 

Lf (mm) 103 98 103 

Shrinkage Along L % 0 0 0.48 

Table 2: Observation table for shrinkage 

 
Fig. 5: Shrinkage of outer diameter (D) of samples 

 
Fig. 6: Shrinkage of thickness (t) of samples. 

 
Fig. 7: Shrinkage of length (L) of samples 

C. Water absorption and dimension change 

For Sample M1 

Time in Outer Inner Thickness Length Mass 

days diameter 

(mm) 

Diameter 

(mm) 

(mm) (mm) (g) 

D d t L m 

0 31.78 18.27 5.67 49.98 22.77 

1 33.58 19.17 6.87 50.63 27.28 

2 33.61 19.25 6.94 50.73 29.26 

3 33.67 19.31 6.96 50.74 30.35 

4 33.72 19.37 7.03 50.85 31.05 

5 33.72 19.37 7.03 50.85 31.58 

6 33.72 19.38 7.04 50.85 32.09 

7 33.73 19.38 7.04 50.86 32.46 

% change 

in 

dimension 

6.14 6.08 24.16 1.76 42.55 

Table 3: Observation table for water absorption (Sample 

M1) 

For Sample M2 

Time in 

days 

Outer 

Diamet

er 

(mm) 

Inner 

Diamet

er 

(mm) 

Thickne

ss 

(mm) 

Lengt

h 

(mm) 

Mas

s 

(g) 

D d t L m 

0 30.84 18.42 5.70 50.27 
21.9

6 

1 32.13 19.31 6.87 50.89 
26.3

6 

2 32.59 19.38 7.02 50.90 
28.3

7 

3 32.67 19.46 7.15 50.94 
29.4

1 

4 32.87 19.50 7.24 50.94 
30.1

3 

5 32.87 19.50 7.28 50.94 
30.7

0 

6 32.87 19.51 7.29 50.95 
31.2

2 

7 32.88 19.51 7.29 50.96 
31.4

9 

% 

change 

in 

dimensi

on 

6.61 5.92 27.89 1.37 
43.3

9 

Table 4: Observation table for water absorption (Sample 

M2) 

For Sample M3 

Time in 

days 

Outer 

Diameter 

(mm) 

Inner 

Diameter 

(mm) 

Thickness 

(mm) 

Length 

(mm) 

Mass 

(g) 

D d t L m 

0 30.75 19.0 6.46 50.28 23.95 

1 33.32 19.94 8.35 50.78 28.45 

2 33.73 20.16 8.37 50.83 28.69 

3 33.95 20.39 8.44 50.87 30.73 

4 34.08 20.52 8.58 50.88 31.79 

5 34.10 20.52 8.59 50.88 32.42 

6 34.11 20.53 8.59 50.88 33.03 

7 34.12 20.54 8.59 50.88 33.58 

% change 

in 

dimension 

10.96 8.10 32.97 1.19 40.21 
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Table 5: Observation table for water absorption (Sample 

M3) 

 
Fig. 8: Percentage change in outer diameter (D) of samples. 

 
Fig. 9: Percentage change in inner diameter (d) of samples. 

 
Fig. 10: Percentage change in thickness of samples. 

 
Fig. 11: Percentage water absorption of sample. 

From above observation table and graph of 

different samples it has been seen that the average water 

absorption of Chandrapur bamboo is up to 40%. Which 

having value whiten the range as given by IS standards. The 

dimensional changes for outer diameter occur up to 10% and 

the inner diameter is up to 7%. Thickness having maximum 

dimensional change up to 30%. The length of specimen 

changes very small value 2% only. From above physical 

properties we can find the better solution to reduce water 

absorption of bamboo and increase the strength of bamboo. 

VI. CONCLUSIONS 

 The moisture content for three year seasoned 

Chandrapur bamboo is up to 10%. 

 Outer diameter of Chandrapur bamboo shrinks up 

to 4% and the inner diameter shrink up to 0.5% 

.which having less as compare to outer diameter. 

 The thickness of bamboo specimen is shrinks up to 

11% which is more as compare to diameter. 

 The length of specimen having negligible value of 

shrinkage. 

 The average water absorption value for Chandrapur 

bamboo is up to 40%. 

 The dimensional change for outer and inner 

diameter having value 10% and 7%. Thickness of 

specimen changes up to 30% and there is negligible 

dimension change in length of specimen. 

 With the help of above physical properties and 

there maximum value we can provide a better 

solution for water absorption and dimensional 

change of bamboo. 

 When we make water proof bamboo which 

increase the strength of bamboo. Then bamboo can 

be used in construction of low cost housing project. 
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