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Mechanical Properties of Polymer Mortar Panel Reinforced by FRP.
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Abstract

This study was initiated to develop a precast polymer concrete panel production method
and to describe some engineering properties of FRP(Fiberglass Reinforced Plastics)
reinforced polymer mortar. Specimens with different panel thickness and FRP reinforcement
were prepared and tested and analyzed with rtespect to structural behaviors. Cracking
moment was mostly affected by the thickness and reinforced FRP. Data of the study could
be widely applied to the designing and planning of production processes of many polymer
concrete products of which all or some of the components are composed with thin panels.
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Table 1. Properties of the unsaturated polyester resin

Spec'n;ic gravity Viscosity Aid Styrenc content
(20C) (20T, mPa - s) Acid value (%)
\_ 1.13 325 16.9 38.0

Table 2. Properties of heavy calcium carbornate

Specific gravity Absorption H Mean grain size | Retained percentage of
(20C) (%) P (um) 325 mesh sieve (%)
2.7 <0.3 8.8 13 0.03 |

Table 3. Physical properties of fine aggregate

Specific gravity Absorption Unit weight | Percentage passing to . )
20T) (%) (g/cm®) 200 mesh screen (%) | T neness modulus
2.60 2.75 1,500 0.68 2.73

Table 4. Polymer mortar formulation
(Unit - wt%)

Binder ] .
Unsaturated Shrinkage reducing MEKPO He:avlslg(;:liiéum Fine aggregate }
polyester resin(UP) | & agent (SR) N . ]
126 1.4 1.0 (phus) 17 | 69 W

Note, * phus : Parts per hundred parts of UP and SR
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Fig. 1 Schematic drawing of panel specimens

Table 5. Details of polymer mortar panel

™ __FRP. reinforcement
thickness

Polymer mortar T

thickness T

—

Imm

2mm

dmm  [4mm

Omm

10mrn

20mm

Photo 1. ¥RP machine

Photo 2. Schematic of flexural test
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Table 6. Test results of strength

Compressive strength Splitting tensile strength Flexural strength
(kg/cm®) (kg/cm®) (kg/cm®)
Measured valucs Mean F Measured values Mean Measured values Mean f
1085, 1095, 1105 1095 108, 112, 116 112 232, 230, 231 231‘1
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Table 7. Maximum bending moment of schematics

(Unit : kg - cm)

FRP. reinfOI_"cement
Polymer mortar thickness Contral | 1lmm Zmm 3mm 4mm 5mm
thickness
one side 1,193 2,742
10mm 631
two side 1,285 2,880
one side 3,281 5,439
20mm — 2,754
L two side 3419 | 5519
one side | 6540 | 8548 | 11,700 | 19,438
30mm =1 5175
two side 6662 | 8629 | 11,923 | 19633
one side | 11300 | 12500 | 17717 | 210917
40mm — 10,189
two side | 11452 | 12720 | 17809 | 22,69
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Table 8 Maximum bending moment, curvature and flexural rigidity of panel with FRP
reinforcement thickness

Series Maximum bending Maximumscurvature El = M/e
moment (kg ' cm) (x10"1/cm) (flexural rigidity)

T10 755 2,410 031
T10-R1 1,170 8,321 0.14
T10-R2 2,658 (_’_ 19,214 0.13

T20 2,662 928 2.77
T20-R1 3,247 1,762 1.84
T20-R2 5,439 3,622 1.50

T30 6,400 593 10.79 %
T30-R3 10,200 3,137 _ 3.25
T30-R4 17,200 N 6,251 275

T40 10,300 i 453 2273
T40-R3 17,000 { 3,063 555
T4H-R4 | 20,900 | 4,223 495
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Fig. 2 Relationship between bending moment and curvature Tig 3 Relationshup between bending momenr and curvature
of lom thuek panel specimen with respect to FRP of 2em thick pancl specimen with respect o TRP

reinforcement thickness on flexural side remforcement thickness on flexural side
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Fig. 4 Relatonship between bending moment and curvature Fig. 5 Relatonship between hending moment widl curvature
of 3cm thick panel specimen with respect o FRE of 4em thick panel specimen with respect to FRP
reinforcement thickness on flexural side reinforcement thickness on flexural side
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