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Flexural Fatigue Behavior of Unreinforced
Polyester Polymer Concrete Beams
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Abstract

This experimental study was conducted to evaluate flexural fatigue behaviors of polyester
polymer concrete beams, Test beams were prepared with 3 notch-to-depth ratio(a /h==(, 0.2, 0.4)
and tested under stress levels of 45%, and 65% by ultimate flexural strength.,

The results showed that fatigue lifes were reduced by increasing a /h ratio, and flexural ten-
sile strain based on fatigue life ratio was also reduced by increasing a /h ratio., Flexural elastic
modulus showed relatively linear decrease in the fatigue life ratio range of 0.2~0.6, while
nonlinear decrease in the fatigue life of other ranges. It was found that the beams showed more
brittle behaviors under increased stress level and higher a /h ratio.

Keywords : polyester polymer concrete, flexural fatigue behavior, stress level, fatigue life ratio,
ultimate flexural strength, flexural elastic modulus, flexural tensile strain
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Table 1 Properties of Unsaturated Polyester Resin

Specific ] Viscosity Acid S.M.
Gravity(25¢C) (25T, ps) Value Content (%)
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Table 2 Properties of Initiator

c ; Specific Gravity Active Oxygen
omponents (%5C) (%)
MEKPO 55%
g .0
DMP  45% L13 10

(3) &R

$23} Bo) 28 FAE A8 @ 7~10%2]
F5e Yo Aok B AFelNE 42
AT Sletel SR RAAE AsBRe

W Q] 4 -2 Table 32 2t}

B o ry
o N -{

Table 3 Properties of Shrinkage Reducing Agent

! Specific Viscosity SM.
tems Gravity(20T) (25T, ps) Content(%)
Values 0.96 12.6 69.0
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Table 4 Properties of Fly Ash

Blain’s
Specific | Specific
Surface | Gravity
Area ]
(cm'/g)
3000 | 206|120 0% | 8| L4 | 46 | B0 | 1w

Chemical Compositions(%)

‘ .
(20e)  |lgloss! Inso. | S0 ‘ SOs | Fed)s | ALO. | MgO

(5) ';lEL XH
2 ke FASTA S &, ;é’_.-’;ﬁo] 5}93:1, P
of o)kt Y& ¢ Feln Fae j
Quk, ¥ Aol 4] Zg Al FH Aol A A

= HAME AFEstAon, HEAe 31 gl
A AR g AE-shA) ?,{'?H«'?l w4

-2 Table 59 o A vpe
Fig.1# ¢hc},

A ek 2

Table 5 Physical Properties of Aggregates

) Specific | Absorp- |
Classification Size Gravty | ton Fineness | Organic
{mm; (KJ’(‘; ) Modulus |Impurities
’ (%
- Coarse ] ”Crlshed e . . N " o
Aggregit S <13 264 051 643 Nil.
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Fine River _ o N v-
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Fig. 1 Gradation Curves of Aggregates
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Table 6 Mix Propertion of Polyester Polymer Concrete

(Unit : wt. %)

Unsaturated E j

Polyester Fly | Coarse i Fine Remarks
Resin Ash | Aggregate | Asggregate
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Table 7 Details of Test Beams
Description Numbers Width Depth Length
of Beams of Beam ;_(b' cm) (d, cm) (L, cm)
~DPC00 9 10 10 10
_DPC~0.2 K By 8 40
DPC-0.4 9 0 6 10
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Fig. 3 Illustration of cycle Loading for Fatigue Test
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Table 8 Results of Strength Tests

Items Compressive | Splitting Tensile Bending
Strength(a,) Strength(a) Strength(ay)
44 75.1 135.0
704 8L1 1428
Test Values 793 78.3 133.5
795 67.8 131.8
43 789 131.8
Mean 7% 76.2 1350
Standard
Deviation u 16 10

Table 9 Analysis Resuits of Strength Ratio

[tems a. /o /6y ac/on
Strength 0 18 56
Ratio - ‘ >
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Fig. 4 Uniaxial Compressive Stress-Strain Curve
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Table 10 Test Results on Beams under Flexural Fatigue Loading

Cycles to
Bearas Pu(kgf) Stress Failure
Level(%)

{Nu)

65 109,523

DPC-0.0 2,250 55 312,766
15 2x10°
6 41,220

DPC~0.2 1,350 55 240,470
4 2x 1
) 36,500

DPC-0.4 00 5 25,676
£ 2x10°
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Fig. 5 S-log N Curve for DPC-0.0 Beams
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Fig. 6 S-log N Curve for DPC-0.2 Beams
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Fig. 7 S-Log N Curve for DPC-0.4 Beams
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Strain for DPC-0. 0 Beams

184

1000

>

o

a
T

Strain (x10)

200

Cycle Ratio, N/Nf

Fig. 9 Relation between Cycle Ratio and Flexural Tensile
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Fig. 10 Relation between Cycle Ratic and Flexural Tensile
Strain for DPC-0. 4 Beams
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Fig. 11 Relation between Cycle Ratio and Flexural Elastic
Moduius for DPC-0.0 Beams
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Fig. 12 Relation between Cycle Ratio and Flexural Elastic
Modulus for DPC-0.2 Beams
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Fig. 13 Relation between Cycle Ratio and Flexural Elastic
Modulus for DPC-0.4 Beams
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