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ABSTRACT

The objectives of this study were to determine the physical and mechanical properties from
bamboos planted at the Royal Agricultural Station Angkhang, Chiang Mai. The specimens were
consisted of 3 years old of 4 bamboo species, i.e. Bambusa oldhamii, Dendrocalamus latiflorus,
Dendrocalamus brandisii and Dendrocalamus hamiltonii. The results indicated that culm properties
varied between species of bamboo variables (culm length, internodes length, diameter at breast
height and culm wall thickness). D.hamiltonii had highest properties but lowest moisture content
after cutting. On the other hand, B. oldhamii had the highest moisture content after cutting. All of
the specimens of bamboos were cut and dried by air seasoning for 75 days until approaching
equilibrium moisture content (EMC). Strength of bamboos, in terms of compression and shearing
parallel to grain, Modulus of Rupture (MOR) and Modulus of Elasticity (MOE) showed that
B.hamiltonii had highest strength. Comparison of mechanical properties of bamboo between wet
and dry culm conditions, the results showed that dry culm condition had better mechanical properties
than those of wet culm condition.

Key words: culm properties, Bambusa oldhamii, Dendrocalamus latiflorus,
Dendrocalamus brandisii, Dendrocalamus hamiltonii
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Figure 1. Cutting of longitudinal test of
the target bamboos.
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Figure 2. Cutting of longitudinal internodes length
internodes length test , Moisture content, Specific gravity and Shrinkage  (1)
internodes length test , Compression parallel to grain (2)
internodes length test , Shearing parallel to grain  (3)
internodes length test , Tension parallel to grain  (4)
t = Culm wall thickness, mm.
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Table 1. Some characteristics of 4 bamboo species planted at the Royal Agricultural
Station Angkhang

Species
Culm length Internodes Internodes Diameter    Culm wall
     (m)   per culm length (m.)    (mm) Thickness(mm)

B. oldhamii   4.72 14 337.4 30.1 6.3
D. latiflorus  15.87 31 512.0 81.3 7.3
D. brandisii  14.34 31 462.7 76.1 7.1
D. hamiltonii  14.61 26 562.0 86.4 7.6

Table 2. Shrinkage of the target bamboos

Species
Moisture

Radial(%) Tangential(%) Longtitudinal(%)content (%)

B. oldhamii 12.3 2.45 1.87 0.24
D. latiflorus 12.4 4.61 3.44 0.27
D. brandisii 11.3 4.86 4.25 0.37
D. hamiltonii 11.6 4.19 3.24 0.26
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Table  3. Mechanical properties of the culm in green condition

Species Moisture Specific    Compression Shearing MOR MOE
content gravity parallel  parallel (MPa) (MPa)
   (%) to grain to grain

(MPa)   (MPa)

B. oldhamii 82.4 0.78 20.46 15.47 99 7,688
D. latiflorus 73.5 0.84 50.62 19.25 98 6,106
D. brandisii 76.1 0.74 31.69 18.94 53 5,187
D. hamiltonii 68.4 0.71 54.83 30.55 107 7,863

Table 4. Mechanical properties of the culm in dry condition

Species Moisture Specific Compression Shearing MOR MOE
content gravity parallel  parallel (MPa) (MPa)
  (%) to grain to grain

(MPa)   (MPa)

B. oldhamii 11.6 0.51 25.76 22.77 120 8,740
D. latiflorus 12.5 0.56 52.91 23.91 100 9,177
D. brandisii 11.3 0.52 35.46 19.65 69 6,575
D. hamiltonii 12.7 0.59 61.21 35.67 125 9,796
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