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A Study on the Pore Structure of Recycled Aggregates Made of EPS Waste
and Insulation Performance of Lightweight Concrete
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Abstract

This study is to investigate the insulation performance of lightweight concrete using recycled lightweight aggregate, to develop
lightweight concrete products which have an excellence on the insulation performance are satisfied with properties of building materials.

As a result of this study, recycled EPS aggregate is considered to have an independent pores which is closed by dense
partitions. So, it is showed that the insulation performance of lightweight concrete using recycled EPS aggregate are excellent.

Especially, in the case of lightweight concrete under conditions of replacement ratio over 100%, it is considered that insulation
performance is very excellent as thermal conductivity is showed about 0.2ka/mhTC.

According to considering the relation between ultrasonic pulse velocity, unit weight and thermal conductivity through the
graph, the result of relation between ultrasonic pulse velocity, unit weight and thermal conductivity on the graph expressed
their high interaction shown as direct proportion on the graph. So that it is possible to extract the insulation performance of
lightweight concrete using recycled EPS aggregate by ultrasonic pulse velocity and unit weight.
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Table 1. The factor of mixing design in lightweight concrete
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Table 2. Mixing design Table in lightweight concrete

700 RENERD) AZAAT EX P
ZFIA A (WC|S/A| & (kg/m* keg/m')
AEE EF | (%) | (%) |(ke/m') S G S G
(%) |(ke/m’) TeF | EPS W[ EPS
0 | 400 | 45 | 45 | 180 | 826 | 0 [1025] 826 [1025] 0
01400 | 50 | 45 | 200 [ 803 0 [996]803]996] 0
01400 | 55 | 45 | 220 | 7791 0 [ 966 779|966 0
01450 | 45 | 45 | 203 | 781 ] 0 [ 969|781 ]969] 0
0_[ 450 | 50 | 45 | 225 | 754 | 0 | 935|754 | 935 0
0 450 |55 | 45 | 248 | 727 | 0 [ 902|727 [ 902 0
0_| 400 | 45 | 45 | 180 | 661 | 53 11025] 826 | 820 ] 59
0_ [ 400 1 50 | 45 | 200 [ 642 ] 51 | 996 | 803 | 797 | 58
0 | 400 | 55 | 45 | 220 | 623 | 50 | 966 | 779 | 773 | 56
0_| 450 | 45 | 45 | 203 [ 625] 50 | 969 | 781 | 775 | 56
0 | 450 | 50 | 45 | 225 | 603 ] 48 | 935 | 754 | 748 | 54
20 | 450 | 55 | 45 | 248 [ 582 | 47 1902 | 727 | 722 | 52
40 | 400 | 45 | 45 | 180 | 496 | 106 11025] 826 | 615 | 119
40 | 400 | 50 | 45 | 200 | 482 [ 103 | 996 | 803 | 597 | 115
40 | 400 | 55 | 45 | 220 | 467 [ 100 [ 966 | 779 | 580
4 40 | 450 | 45 | 45 | 203 | 468 | 100 [ 969 | 781 | 58
i 40 | 450 | 50 | 45 | 225 | 452 ] 97 [ 935 | 754 | 56 8
2 40 | 450 | 55 | 45 | 248 | 436 | 93 [ 902 | 727 | 541 | 105
2 60 | 400 | 45 | 45 80 | 331 1159 [1025] 826 | 410 | 178
w 60 | 400 | 50 | 45 | 200 |3 54 [ 996 | 803 | 398 | 173
& & M |1007]301.3]1920] 1881|6134 000 - | - 60 1400 | 55 | 45 17220 | 311 | 150 | 966 | 779 [ 386 | 168
60 | 450 | 45 | 45 | 203 |3 50 [ 969 | 781 | 387 | 169
Rezx | 155 |236.11136.7|299.6|507.3] - |364.5] 2632 60 | 450 | 50 | 45 | 225 | 302 | 145 | 935 | 754 | 374 | 163
- : - - . 60 | 450 | 55 | 45 | 248 | 291 | 140 [ 902 | 727 | 361 | 157
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Table 5. The result of experiment

BRI BE L - .
AQEA| B | W _::zign} IR — L{i‘}c— AT — aIlZ]}fhtw eight con'c
g |NAEF weight | Avise | GREE | dvws) U | SN | g dang | | GE L | dAEs | dRng
(%) | Gag/m) | (B | ey | (afsec) |(B/mRO MY 0y | (ha/seey MmO/ T (| (afsec) |(8/mnC)|(al/mhC)
0 400 50 2.34 4.61 .52 3.23 2.34 4.61 b2 3.23 2.34 4.61 .52 3.23
0 400 55 2.34 4.56 .45 3.18 2.34 4.56 .45 3.18 2.34 4.56 .45 3.18
[1] 450 45 2.35 4.64 .48 3.20 2.3% 4.64 .48 .20 2.35 .64 .48 3.20
0 450 50 2.33 4.61 49 3.21 2.32 4.61 49 3.21 2.33 4.61 .49 3.21
0 450 55 2.32 4.60 43 3.17 2.32 4.60 43 3.17 2.32 4.60 .43 3.17
20 400 50 09 4.43 .42 3.16 2.1¢ 4.45 .45 3.18 2.14 4,29 3 3.07
0 400 55 27 4.39 37 3.12 2.18 4.36 .39 3.14 212 4.20 .02 2.79
0 450 45 28 4.51 41 3.15 2.23 4.52 .49 3.21 2.18 4.33 .24 3.01
0 450 50 28 4.49 .37 3.12 2.2° 4.50 .41 3.15 2.18 4.35 19 2.97
0 450 55 27 4.37 .32 3.08 2.21 4,47 .35 3.10 2.15 4.20 11 .89
40 400 50 2 4.21 .28 3.05 2.11 4.37 .29 3.06 .97 3.92 0.90 .65
40 400 55 2 4,17 15 2.93 2.1C 4,32 .20 2.98 .95 3.76 0.75 2.43
40 450 45 .2 4.30 .31 3.07 2.12 4.34 .30 3.06 .98 3.85 0.97 2.73
40 450 50 22 4.28 .26 3.03 .09 4.37 .26 3.03 .97 3.8 0.90 2.65
40 450 55 .20 4.22 .18 .96 .08 4.19 .18 2.96 .96 3.74 0.73 2,40
60 400 50 .13 4.05 .22 .99 .99 4.17 .05 2.83 12 3.3 0.78 2.48
60 400 55 .14 4.02 .02 79 .96 3.99 .91 2.6 .70 3,28 0.50 .96
60 450 45 16 4,16 .08 .86 .98 4.05 0.98 2.75 .75 3.33 0.74 2.42
60 450 50 .15 4.12 .11 2.89 .93 3.87 1.00 2.77 74 3.21 0.69 2.33
60 450 55 .13 4.00 .07 2.85 .90 3.85 0.94 2.70 73 2.99 0.61 2.19
80 400 50 .06 3.88 .90 2.65 .83 3.67 0.79 2.49 48 2.82 0.35 .56
80 400 55 .03 3.81 0.85 2.58 .83 3.57 0.75 2.43 46 2.79 0.33 .50
80 450 45 10 4.01 1.01 2.78 .92 3.91 0.96 2,72 52 2.91 0.40 71
80 450 50 .07 3.89 0.94 2.70 .88 3.86 0.83 2.55 53 2.86 0.31 44
80 450 55 .07 3.85 0.88 2.62 .84 3.72 0.71 2.37 50 2.81 0.33 .50
00 400 50 .93 3.41 0.62 2.21 73 3.50 0.78 2.48 = - - -
00 400 55 .90 3.37 0.64 2.25 72 3.42 0.68 2.32 1.24 2.29 0.20 1.04
00 450 45 .00 3.58 0.73 2.40 .73 3.47 0.85 2.5 - = o -
00 450 50 .00 3.49 0.65 2.26 73 3.45 0.73 2.4 1.28 2.39 0.26 1.27
00 450 55 .96 3.46 0.60 2.17 71 3.38 0.67 2.3 1.26 2.25 0.21 1.08
* FAANADEZ 400kef/odf, ZFANEY] 45%9] F94E AQAH %-’éﬂ 5cm ol&t® YERY A5 A&
* GHREE 0,220, a=8 A W, T 15m, 26 20iRe o] GEAZ SHPsA A25AD.
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Fig. 8. Mixing method for lightweight concrete

Table 4. The item of measurement
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Fig. 14. Relation between unit weight and coefficient
of thermal transmission of lightweight concrete
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Fig. 15. Relation between thickness of wall and coefficient
of thermal transmission of lightweight concrete
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