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Abstract

Bamboo-reinforced concrete flexural members with bamboo reinforcement instead of steel bars can
not only reduce the demand for steel in the construction industry, but also reduce carbon emissions.
This paper gives the recommended tensile strength design value of glued laminated bamboo
through reduction coefficient method. Based on existing test data, this paper analyses the bonding
and anchoring performance between bamboo and concrete and the flexural performance of bam-
boo-reinforced concrete beam. The results show that the flexural bearing capacity of bamboo rein-
forced concrete beam can be increased effectively by appropriately increasing the reinforcement ra-
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tio. This paper believes that bamboo-reinforced concrete beams can meet the requirements of sin-
gle-storey or multi-storey residential buildings in areas with low seismic intensity.
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Table 1. Tensile strength test parameters of different kinds of bamboo materials

1. AR AR RS

MR Bihr o iR {H/ Mpa bk % /MPa “F-35){E/Mpa M2 Z%/Mpa

133 [8] 17

BT 140 [5] 20 142 20
153 (9] —
90 [10] 23

ERIREAT 97 [11] 21 91 12
85[12] 13

Glubam 83 [3] 16 - -
126 [13] 14

HAMN 144 14] 13 131 21
123 [15] 19
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Table 2. Test of flexural bearing capacity of plain concrete beams and bamboo reinforced concrete beamspart I [25]

#2 FRBRLIRSVEHERERZTARIRE—25]

5 I BE(mm) @ TH(mm) e 455 P(kN) P'(kN) w(mm) w'(mm)

1 = 500 150 x 150 T 12.5 12.5 0.26 0.26

2 = 500 150 x 150 R 22.4 13 1.18 0.2

3 = 500 150 x 150 XUHXTFR 30 13 2.12 0.25
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Table 3. Test of flexural bearing capacity of bamboo-reinforced concrete beams [26]

3. MR BT RZ TR IALE[20]

ks i 1 & (mm) XTI (mm) i % B 57 % (%) P(kN) fimm)
1 Uy 1680 230 x 230 RS 4% 54 14
2 VY 5 1680 230 x 230 RAE 4% 53 15
3 Y 1680 230 x 230 U 4% 51 15

TE: POBOATTEG fONBIRI G .

Table 4. Test of flexural bearing capacity of plain concrete beams and bamboo reinforced concrete beamspart I [27]
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Bl Ie#EIT B mm)  #EHmm) EHE®%)  PKN) P'(kN) fimm) f(mm)

Iy 525 1100 150 x 150 - 22 20 1.9 1.8
Rikt+ PSS 1100 150 x 150 - 24 22 1.8 1.6
VY 7 1100 150 x 150 - 25 23 22 2.1
DU 2 1100 140 x 150 1.2 65 55 8.0 4.2
XA TR T Y 1100 140 x 150 1.2 68 58 8.5 4.5
VY s 1100 140 x 150 1.2 69 59 9.0 4.8
MY 1100 140 x 150 2.8 41 32 4.0 22
PR 1100 140 x 150 2.8 47 35 48 3.0
_ DU s 1100 140 x 150 2.8 43 36 52 2.5
TR VY 1100 140 x 150 3.8 63 45 6.9 2.8
MY s 1100 140 x 150 3.8 63 39 6.5 3.0
Iy s 1100 140 x 150 3.8 70 42 6.0 25
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Figure 1. Glued laminated bamboo
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Table 5. Failure modes of bamboo reinforced concrete beams with different reinforcement ratios [20] [27]

# 5. TR R ER L RRIFRI[20] [27]
iy BIH(mm)  EE(mm)  H/RUE m#ETTA WAE%)  PKN) A f(MPa)

1 100 x 180 1290 i =mE 2.87 18 g iiEaN 157
2 100 x 180 1290 Py =R 5.17 22 diiEN 54
3 100 x 180 1290 I =mA 8.78 30 FEETRTEZN 36
4 100 x 180 1200 KU =RE 7.05 34 N TIN e 50
5 100 x 180 1200 KU =RE 7.12 28 LTI EZN 39
6 100 x 180 1200 KU =RE 9.72 30 FEETRTEZN 30
7 100 x 180 1200 XU = 7.20 42 riHE 64
8 100 x 180 1200 i =R 7.63 36 RN 50
9 100 x 180 1200 i =mE 9.32 30 ey TN 41
10 135 x 235 1740 XU = 6.34 43 8 AR 92
11 135 x 235 1740 RS =RE 6.78 435 B I 81
12 135 x 235 1780 Py =RE 7.31 29 i 45
13 135 x 235 1660 RS =RE 8.51 52 FREVRZ2N 75
14 135 x 235 1740 by 8] =RE 8.64 32 i A 45
15 135 x 235 1700 Py = 11.27 37 RN 89
16 135 x 235 1740 Py = 11.26 62 RN 65

HE: AIAEANIUBRER s P ORI 8 f, W RRIR I 52 5 XAT 4L 77 -
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