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Development of Polymer Mortar Floor Members
for Swine Housing Reinforced by FRP
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Abstract

The objective of this study is to develop a polymer mortar floor members for swine
housing with high strength and durability using unsaturated polyester resin to complement
defects of conventional cement concrete. Physical and mechanical properties of the polymer

mortar floor members for swine housing are also investigated.

Specimens with different panel thickness and FRP reinforcement are prepared, tested,
and analyzed with respect fo structural behaviors. Cracking moment is mostly affected by
the thickness and reinforced FRP. Data of the study can be applied to the designing and

planning of floor members for swine housing.
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Tablel. Properties of the unsaturated polyester resin

Spec%ilc Viscosity Acid | Styrene content
vi .
g(rzaz)‘C;' (20°C, mPa - s) | value (%)

113 325 16.9 38.0
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Table 2. Properties of filler and fine aggregate

Type of filler and | Size Specific Water content
gravity o
aggregate (mm) (20C) (%)
Filler | CaCOs| {25x10®| 275 <01
Fine
aggregate Sand 1.2 2.60 <0.1
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Table 3. Physical properties of glass fiber

Specific gravity | Tensile strength{ Modulus of tensile
(20C) (kgf/mm®) | elasticity (kgf/mm®)
2.55 2.75 7,400
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Table 4. Polymer mortar formulation
(Unit : wt%)

Binder

Heavy

Unsaturated | Shrinkage calcium | Aggregate

polyester | reducing | MEKPO | carbonate
resin(UP) {agent (SR)
10
12.6 14 (phus) 17 69

Note, * phus : Parts per hundred parts of UP and SR

FRP B7} Eejv] Z2E 9 A3 43 734
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B, tel= ElolE whejE.E o8 (3000 vpm)E
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Table 5. Details of polymer mortar panel

FRP. reinforcement
Polymer mortar thickness

thickness

10mm

20mm

30mm
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Table 6. Test results of strengths

Compressive strength Spiitting tensile Flexural strength
(kgf/cm?) (;z:;lgtn};) (kgt/cm®)
Measured values (Mean Measured Mean Measured Mean

values values
1,085, 1,095, 1,105 (1,095(108, 112, 116| 112 |232, 230, 231| 231

FAxe 4% 438 Jehiut Ag2Aa 23
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Table 7. Maximum bending moment of schematics

(Unit : kegf - cm)
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Table 8. Maximum bending moment, curvature and
flexural rigidity of panel with FRP rein-
forcement thickness

Mbaeﬁ;?num Maximum Flexural
Series momengt cur\{?ture rigidity

(kgf - cm) (xX10™1/cm) | EI = M/¢
T10 755 2410 0.31
T10-R1 1,170 8,321 0.14
T10-R2 2,658 19,214 013
T20 2,662 958 277
T20-R1 3,247 1,762 184
T20-R2 5,439 3,622 150
T30 6,400 593 10.79
T30-R3 10,200 3137 3.25
T30-R4 17,200 6,251 2.75
T40 10,300 453 2273
T40-R3 17,000 3,063 555
T40-R4 20,900 4,223 495

Fig. 1~Fig. 49l&
A A$ FRP X% ZEv R=2€9 FRP 2%

S HE FEAE

Eei w2Ee £As 9

FE Alolg] BAE T1¥€e

FRP reinforcement
. Polymer mortar thickness Control Imm 2mm 3mm 4mm Smm
thickness
10mm one sxlde 61 1,193 2,742
two side 1,285 2,880
20mm one sx‘de 2,754 3,281 5,439
two side 3419 5519 0
one side 6,540 8,548 11,700 19,438 24,051
30mm - 5175 -
two side 6,662 8629 | 11,923 19,633 |- 24223
i 1,300 , , , ;.
40mm one s@e 10,189 1 12,500 17,717 21,917 29,203
two side 11,452 12,720 17,809 22,069 29,307
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Fig. 1 Relationship between bending moment and
curvature of lem thick panel specimen with
respect to FRP reinforcement thickness on
flexural side
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2. Relationship between bending moment and
curvature of 2cm thick panel specimen with
respect to FRP reinforcement thickness on
flexural side
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3. Relationship between bending moment and
curvature of 3cm thick panel specimen with
respect to FRP reinforcement thickness on
flexural side
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4. Relationship between bending moment and
curvature of 4cm thick panel specimen with
respect to FRP reinforcement thickness on
flexural side
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Fig. 5. Design of floor for swine housing
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Fig. 6. Manufactured floor members of swine housing
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