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The Physical Properties of Polymer Concrete for Ultra Thin Bridge Deck Pavement
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Abstract

This research was performed to identify physical properties of polysulfide epoxy polymer concrete for ultra-thin bridge deck
pavement, and improve domestic applicability. With the optimum mix ratio determined from mixing experiments of polymer
concretes, compressive, flexural, and bond strength were tested to identify its strength properties along with the freezing-thawing
resistance test to evaluate its durability in harsh environments. As a result, the tested polymer concretes showed excellent
performance in strength and deflection characteristic and all tested strength satisfied the criteria of American Concrete Institute.
Moreover, it had better performance under variable temperatures comparing to other existing pavement materials. By the results of
freezing-thawing resistance test and strength measurement for specimens underwent the freezing-thawing process, it can be judged
that there is no such problem to the concrete’s durability. In conclusion, the newly developed polymer concrete in this research has
appropriate properties for use in ultra-thin pavement on bridge deck, and moreover it has superior applicability in comparison with

former materials due to its improved temperature sensitivity.
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Table 1 Strength Test Method

Photo 2 Steel Specimens for Bond Strength
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Ttem Property Compressive Strength Flexural Strength Bond Strength
ACI 548.9M—-08 ACI 548.5R—94 ACI 548.9M—-08
ACI Standard > 7 G hows)
(MPa) ours
> 34 (24 hours) 1 L7
Test Method ASTM C579-01 ASTM C580—-02 ASTM C1583/C1583M
Test Specimen (mm) 50%50%50 25%25%300 D =50
Load Rate 41.0MPa/min 3.53mm/min 2.10MPa/s
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Table 2 Results of Binder Property Test

Test Item ( ACISStZI;%(.iglr\/([i—OS) Result
Viscosity (MPa *s) 700 to 2,800 1,453
Gel time (Min) 15 to 45 25
Tensile Strength (MPa) 12 to 34 16.3
Tensile Elongation (%) 30 to 70 66
Ultraviolet Light Resistance Test - Pass
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Photo 3 Test Specimens of Ultraviolet Light Resistance

Table 3 Mix Experiment Results of Polymer Concrete

I Mix Ratio (Binder : Aggregate + Filler, Aggregate : Filler = 7 : 3)
em
1:3.7 1:3.5 1:3.0 1:2.5 1:2.0
Binder
(Resin-+hardencr) 21.28 22.22 25.00 28.57 33.33
Material Aggregate
@) (Silica Sand) 55.11 54.44 52.50 50.00 46.67
Filler
(Fine Particles) 23.62 23.33 22.50 21.43 20.00
Quantity of Container Residue (g) 385 304 223 129 88
Quantity of Sminutes Flow (mm) 174 194 222 252 279
Quantity of 10minutes Flow (mm) 181 207 238 258 290
Thickness after Stiffening (mm) 12.40 11.00 8.10 8.00 6.90

Table 4 Strength Test Results

Item Property Compressive Strength Flexural Strength Bond Strength Status
ACI 548.9M—08 ACI 548.5R—94 ACI 548.9M—08
ACT Standard > 7MPa > 34MPa
(3 hours) (24 hours) 14MPa 17MPa
Test Result (MPa) 9.617 36.001 23.416 4.39 (Steel), 2.15 (Concrete)
Judgement Pass Pass Pass Pass
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Fig. 2 Strength Properties in the Variation of Temperature

Table 5 Comparison with Existing Materials

. Maximum
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perty X Flexural |Displacement
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E)%;Bgﬁi 6,625 11.2 0.8451 | 0.0028
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T-48 23625 | 2835 | 14916 |00112 1(103280
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Fig. 5 Strength Comparison after Freezing—Thawing Process
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