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Development of Reinforced Wood Beams Using Polymer Mortar
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Summary

Based on limited number of tests on reinforced wood beams using polymer mortar in this
study, following conclusions were drawn ;

1. Reinforcing compression side of wood beam using polymer mortar was effective in reducing
deflection.

2. By increasing thickness of polymer mortar, effective beam stiffness was improved, but
energy absorption was reduced.

3. Polymer mortar reinforcement improved compressive strength and reduced strain in comp-
ression side of the beam. Therefore, it was possible to change the failure mode from by compres-
sion in control beam to by tension in composite beams.

4. The composite beams that have more than 2cm of polymer mortar layer did not perform
well because a strain redistribution and separation of meterials at interface were induced
in moment span.

5. To maximize the load carrying capacity of composite beam, it is necessary to make polymer
mortar and wood behave together without failing at interface. To do this, it is needed to
use a polymer mortar which has high strength with such elastic modulus that is closer to
elastic modulus of wood. Otherwise, it is recommended to use shear connectors at interface

to prevent separation of materials under ultimate load.
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Table-1. Physical and Mechanical Properties of Polymer Mortar and Pine Tree.

Moisture Specific Elastic Compressive Tensile Flexural
Component Content Gravity Modulus Strength Strength Strength
(%) (MPa) (MPa) (MPa) (MPa)
Polymer Mortar - 1.98 2.01X10¢ 735 6.8 39.0
Pine Tree 125 0.53" 1.07X10* | 4817 98.29 -

¥ Splitting tensile strength
» Air dried condition
 Longitudinal property values
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Fig. 1. Instrumentation of Test Beam.
Table-2. Details of Test Beams. M &8 q EF=

Height(cm) lAverage
Beam Width | Beam
Top |[Bottom| Total | (cm) |Weight
(Polymer {(Wood) (kg)
Mortar)
Control 0 8 8 6 3.052
P -W; 1 7 8 6 3.967
P, - W 2 6 8 6 4.881
Py-Ws 3 5 8 6 5.796
P, - W, 4 4 8 6 6.710
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Fig. 2. Loads versus Mid-Span Deflections.
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Table-3. Analysis of Load-Deflection Cur-
ves.
Ultimate Deflection |Energy Absorption*
Beam
Value | Relative [Value(kN- | Relative
(cm) Ratio | cm/cm® | Ratio
Control| 2.25 1.00 24.72 1.00
P -W; 2.10 0.93 24.42 0.99
Py - W 1.99 0.88 22.80 0.92
P;-Ws 1.62 0.72 15.68 0.63
- Wy 1.31 0.58 1144 | 046

* Calculated by load-loading point deflection rela-
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Table-4. Analysis of Moment-Curvature Relationship.
Ultimate Ultimate Effective Beam Relative
Beam Moment(Mu) Curvature(¢) Stiffness(Mu/¢) Ratio
(kN-cm) (X10°%/cm) (X10%/cm?)
Control 284.3 396.2 0.72 1.00
P -W; 3175 379.3 0.84 117
P, - W 366.3 3622 1.01 140
P;-Ws 325.0 305.6 1.06 147
Pi-W, 2875 2573 1.12 1.56
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Table-5. Analysis of Strain Profiles.

Load | Depth of |Compressive | Tensile
Beam | (kN) | Neutral Axis Strain Strain
(cm) (X10%cm/cm)|(X 10°cm/cm)

Control| 17 225 1,103 904
Pi-W;| 19 2.00 1,079 975
P;-Ws| 21 175 1,169 1,362
Ps-Ws| 19 1.50 975 1,281
Pi-W,| 17 137 795 1,201
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Fig. 4. Strain Profiles of Beams at Selected Loads.
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gou dojuke Roz A BE BSHE A LA
BAAE Foe BERY HEEScSEN
Rl £ (slip) WA 5 27
oleifith. 181 2AUEG Zo| FEME
2o A% F4E A e b
B A dojubx) @it

olgel Wuopy AEREES ST B o,
M TNE Yosn EEMe SERSS
Swslx e RS P—W, Z}EARE of
AN NE 71 o1 4H Rez vehdch

5. HBRFE

2ARs} ZREAR B e FRFE M)
28)0] e HBKER7} Table-6]ch.

7 A% 2R, AN4E ZF P-W, B
stEARAA 71 AN AR el 20% )
WERmE Jebd v, 232 el o

= 1
55

i

Table-6. Test Results of Beams Failure Load.

Ultimate Collapse Relative
Beam Shear Load Ratio
(kN) (kN)
Control 8,53 17.06 1.00
P, -W; 953 19.05 112
P,-Ws 10.99 2198 1.29
P;-Ws 9.75 19.50 1.14
P,- W, 8.63 17.25 1.01
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