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Table 1 Physical Properties and Chemical Compositions
of Ordinary Portland Cement.
Blaine Specific Setting Time (h-min)

Density Surface

3 . .
(g/cm?) (cm?/g) Initial Set Final Set

3.16 3370 2-22 3-27
Compressive Strength of Mortar (MPa)
3d 7d 28d
31.0 44.4 62.1
Chemical Compositions (%)

MgO  SO; ig. loss Total Alkali ~ Chloride lon
225  2.03 2.47 0.49 0.019

Table 2 Properties of Fine Aggregate.

Size Density Water Absorption
(mm) (g/em®) (%)
=25 2.64 2.27
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Table 3 Properties of High-Range Water-Reducing

Admixture.
Densi Alkaline Chloride
Appearance / tgy Content  lon Content
e o)
Dark Reddish- 1.030~
Brown Liquid 1.070 09 <001

Table 4 Felling Conditions of Bamboo.

Felling Season Part of Use Age of Bamboo
(Year)
Feb.2010 Partof 1to 5 4

Meter from Roots
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Table 5 Properties of Bamboo.

Density* Tensile I\_/Igdu_lus of _ Bond N
@ /Cmg) Strength  Elasticity in Tension Strength
(MPa) (GPa) (MPa)
0.72 257 13.7 0.87

Notes, " : at air dry condition.
**: to cement mortar with compressive strength of 57.2MPa.

Table 6 Properties of Polymer Emulsion.

Minimum

\olatile Temperature

Viscosity  Density

Appearance  Content . 3 of Film
(%) (mPa ) (9em)  Eormation
(©)
“415-Vvh“e 45  10~20 102 0
iquid
Section of Bamboo culm

Without Skin i
Emulsion Treated

- }
Thickness

Untreated
Fig.1 Collection Position of  Photo 1 Appearance of
Bamboo Element. Bamboo Elements.
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Diagonal Lattice (D) Sq nal
Lattice (SD)

Photo 2 Form of Reinforcement.

Square Lattice (S)

Table 7 Form of Reinforcement, Number of Reinforcement Layer and Width of Bamboo Element.

Mark Form Interval of Bamboo _ Number of Width of Bamboo
Element (mm) Reinforcement Layer Element (mm)
S25 Square Lattice Lattice Interval : 25 1 3
S50 Square Lattice Lattice Interval : 50 1 3,6,9
D50 Diagonal Lattice Diagonal Interval : 50 1 3, 6
SD50 Square and Diagonal Lattice Diagonal Interval : 50 1 3
Table 8 Mix Proportions of Cement Mortar.
W/C Cement : Sand Mix Proportions (kg/m°) WRA” Flow
(%) (by mass) Water Cement Fine Aggregate (%)
45 1:3 222 494 1492 1.1 170+5

Note, *: High-range water-reducing admixture content to cement by mass.
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Table 9 Volume Fraction of Reinforcement for
Bamboo-Reinforced Cement Mortars.

Width of Bamboo  Volume Fraction of
Mark of

Reinforcement Element Reinforcement

(mm) (%)

S25-3 3 1.32
S50-3 3 0.75
S50-6 6 1.19
S50-9 9 1.66
D50-3 3 0.71
D50-6 6 1.10
SD50-3 3 1.55

DEENME LN GRENE L KT D0 E—T2b
BtRAE 525, =</ g LRLBRYHREA S50-3 38 Lt
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Fig.2 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of S50-3.

Note, " : Applied amount of emulsion for bamboo-element.
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Fig.3 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of S50-6.
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Fig.4 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of S50-9.
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Photo 3 Cracking Tendency of Bamboo-Reinforced
Cement Mortars with S50-9.
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Fig.6 First Cracking Stress of Bamboo-Reinforced
Cement Mortars Using Emulsion Treated
Reinforcements of S50-3, S50-6, S50-9 and S25-3.
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Fig.5 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using Emulsion
Treated Reinforcement of S25-3.
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Fig.7 Flexural Strengths of Bamboo-Reinforced Cement
Mortars Using Emulsion Treated Reinforcements of
S50-3, S50-6, S50-9 and S25-3.
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Fig.8 Flexural Toughness of Bamboo-Reinforced Cement
Mortars Using Emulsion Treated Reinforcements
of S50-3, S50-6, S50-9 and S25-3.
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Fig.10 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of D50-6.
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Fig.9 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of D50-3.
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Fig.11 Flexural Load-Deflection Curves for
Bamboo-Reinforced Cement Mortars Using
Emulsion Treated Reinforcement of SD50-3.
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Fig.12 First Cracking Stress of Bamboo-Reinforced
Cement Mortars Using Emulsion Treated
Reinforcements of D50-3, D50-6 and SD50-3.
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Fig.13 Flexural Strengths of Bamboo-Reinforced
Cement Mortars Using Emulsion Treated
Reinforcements of D50-3, D50-6 and SD50-3.
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Fig.14 Flexural Toughness of Bamboo-Reinforced
Cement Mortars Using Emulsion Treated
Reinforcements of D50-3, D50-6 and SD50-3.
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