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Abstract

This research is to study the load-bearing behavior, deflection and failure behavior of Para rubber
wood glued laminated (Glulam) Beam, consisting of glued reinforcement with fiber reinforced polymer (FRP),
Para rubber wood which are glued laminated beam, consisting of 4 layers of glue sticking together, with a
width of 7.5, 14 thick and 200 cm. long. The distance between the support points is 180 cm. The test
results showed that the Para rubber wood glued laminated Beam (Glulam Beam) reinforce with sheet of
fiber reinforced polymer (FRP) 1 layers at the surface under the beam L1 can receive weight better than the
substrate under the beam surface, more than 51.62 percent of Glulam Beam unreinforced and more than
45.16 percent of reinforce L2 layers the failure happened Cross-Grain Tension at wood under surface of
beam and Glulam are reinforced with 2 fiber reinforced polymer (FRP) at the surface under the beam and
substrates under the beam surface. When the load exceeds the limit that can be received, the failure
happened at joint between timber it is can be support more than 27 percent of the Glulam beam that are

reinforced with 2 polymer fibers at the first layer under the beam and the middle before the failure

Keywords: Para rubber wood glued laminated (Glulam) Beam, Para rubber wood, reinforcement, failure
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Code

/360  L/180

(kN) (kN) (m/kN) (kN.m?)
BHS 7 147  0.6802x10°  178.61
BP-NRF (1) 5.8 12 0.8333x10° 145.8
BP-NRF (2) 5.8 12 0.8333x10 145.8
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kN A1 K = 0.8333x10° m/kN uaz El = 1458
kN.m? @ruauliingidsuiusuiindnlamifu
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W13 [4] Wy | [4]
({33w) (GkI))
Natural
Specific 0.66 0.62 0.93 0.88
Gravity
Dry Specific
Gravitz 0.60 ] 0.68 ]
Moisture
10.33 12 13.46 12
content, (%)
Modulus of
elasticity 9,360 | 10,458 15,634 16,180
(MPa)
Modulus of
83.64 | 110.39 132.21 158
rupture (MPa)
Compression
Perpendicul
ar to grain 48.56 | 51.51 57.96 66.6
(MPa)
Compression
parallel to 14.24 | 18.02 - -
grain (MPa)
Shear
parallel  to | 16.32 20.65 15.64 19
grain (MPa)

3 3
Load Load K= —L El = PL
48EI 48A¢
at at
Code
L/360 L/180
kN) - (kN) (mAN) (kN
BHS 7 147 0.6802x10° 178.61
BP-NRF (1) 5.8 12 0.8333x10> 145.8
BP-NRF (2) 58 12 0.8333x10> 1458
BP-FRP-1_L1(2) 6.78 13.8 0.72463x10>  167.67
BP—FRP—l_LZ(Z) 6.4 13 0.8333x107 157.95
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at at
Code
L/360 L/180
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BHS 7 14.7 0.6802x10°  178.61
BP-NRF (1) 5.8 12 0.8333x10 1458
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BP-FRP-2 L12(2) 6.8 13.9 0.7194x10 168.89
BP-FRP-2 123 (1) 6.4 13.1 0.7633x10°  159.17
35
30
25
20 /
15 —e—BHS
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10
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5 BP-FRP-2_L12 (2)
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0 T T T_

/360  1/180
5 10 15 20 25 30

Deflection (mm.)
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