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Polymer Concretes Exposed to UV Light

In-Taek Roh*, Kyung-Chae Jung*, Seung-Hwan Chang**"

ABSTRACT: This paper aims to evaluate material property variation of polymer concretes under ultra-violet exposure
condition. The components and mixing ratio of the polymer composite specimens were determined by the previous
research results. The equivalent UV exposure time was calculated with the consideration of the power of metal halide
lamp and maximum 3 years were selected for the experiments. From the tests, it was found that the generated heat
during UV exposure affected much the material properties of polymer concrete by means of post cure. As a result, the
compressive strength increased and ductility factor decreased.
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(Polymer concrete), A} A =2 (Ultra violet exposure), 957} (Compressive strength),

~

1. A 2 733} H3t & FRA O tha FoRRE EA % 7HA]AL Q)
o}, ofo] me} e ATAEe] TEAT AWE Rae|=
ZEME A|HE ZF2]E (Portland cement concrete)= o] L A% 1=, 1 WAL Y5t AGLE 3
A B2, A% PRRolq 44 Gel AR ARed,  $on[14], 71E AWE o] BHe 2EAom A4
AAHO| T WS A AT S Al Aol Qoo F T Yk WO AT AWE o4 52 A
B9 FEGEe AL /4 ARoleh ShA B EEA = Beju] E1e)= (Polymer concrete)S A3k} Bl
CTAHE ZI3YEE F2 e AW E, FEgE, W ZAYE= AR o FA] =] (Epoxy resin), -5
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g gt <= X|(Polyurethane resin), E3Z3} Za|o|AE %]
(Unsaturated polyester resin), W2 wHElolTLHolE
(Methyl methacrylate) 53} -2 $X|& A3 23T E
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of osf A= o o] WIZstA Halst= A E 2 LA
AUtk Apel Ao =F H o FA|Y] A9 3ehA] SLxof whek
A3} @4 (Photo-degradation)o] ThEA] Yojubw, FA
3} Whg-& Fol A 7Y =24 540l MRt 7]. whehbA
= Aol A= ol FA AEY EH F2YEE AHESE
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2. M= A HE

2.1 Agx=z

2 dAAoA = 71E EFE B FAb) AREEE 5Y
gt F72] o & A (Epoxy) 2} 74 214 (Hardener) & AH-8-5}o
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& Jungdo E&PALS] ERR200 A|l&-& AHE-SFSL AL, ZHEHA=
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FH & (5:1)& AHE-3L T Z A (Aggregate)= 435 AH(0.85
~1.2mm)2}t 65 AH0.25~0.6 mm)S 2:19] H|&E vljgls}o]
AHgSE T B3 A el A EE AlZsHY] 96t
of B P& (0.2~0.5 mm)2] F|efo]|o](Tire waste)E 75t
At AlH O 7] = FA: 4= AEol o] YR #7]514]
t}. ol & So] 72:20:08 (T) AHE] -, ZA, =74], FE}o]
o o] 2zt 72%, 20%, 8%2] H&R A= o] 95 ©
ul gtk vigH] &9 A2 7| EFE A B AHE
= gl AYATBIE Tl 42 wigeeS 3
uatelet. ZF wigel e FEFHlEE F7)519 21, ASTM
C192[9]0f] AJA| vy Zharsto] oF 352 F et vl

Table 1. Mixing ratio of polymer concretes (wt%)

Mixing | Course Fine Tire waste
. Epoxy |Hardener
ratio aggregate| aggregate powder
90:10 60.00 30.00 8.33 1.67 -
72:20:08(T)| 48.00 24.00 16.66 3.34 8.00
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2.3 94 OIX}(Ductility factor)
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Fig. 1. Experimental test setups; (a) Compressive test, (b) UV
exposure test
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Fig. 2. lllustration of the calculation procedure for ductility factor
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Fig. 3. Specimens for UV exposure test; (a) Before and after UV
exposure, (b) Micrograph of the slant-section of a speci-
men

Table 2. Equivalent UV exposure time to natural exposures

1 year 2 years 3 years

Exposure time
(hours] 122 244 366

A 23 Y34 B el AT Bae e
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Fig. 4. UV exposure experiments: compressive test after (a) 122
hours, (b) 244 hours, (c) 366 hours exposure
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Fig. 5. Ductility factor and compressive strength according to
UV exposure time
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Fig. 6. Stress-strain relationships of polymer concretes according
to the exposure time of UV.
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