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Abstract : This is to find out that cement mortar mixed with waste tyre particle can be applied for recycling it and
enhanced to have shock absorption capacity. Therefore, architectural material specification and its related references
for the disposal of it are based on for the study. Test has been performed with procedure, based on the Korea
Standard insulation mortar and Compressive Strength Test has been done at K remicon factory approved by Korea
Government in Korea, in order to decrease any possible etror in mixing procedure. Test molds for insulation capacity
and cohesive strength have been delivered to the expert agency for having more exact results. The result from the
above test shows that waste tyre mixed with cement mortar has almost equal to the common concrete. This means
that the recycling of the waste tyre will be demanded more and more in case of having continued development for
this recycling area. And also waste tyre-using construction material can be more applied for construction area than
existing material. Thus, this recycling method can be very usefully applied for solving environmental problem and for
establishing economic aspect.
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Table 1. Waste tyre amount yearly (unit: one thousand)
F& 19973 19983 1999d 20003 | 2001
- Ap 2 17,584 20,729 22,722 19,596 16,919

Table 2. Status of each reason of making waste tvre
(unit : one thousand)

g S FAE | Adoy S3E
e, 4 13,367 79 33
2 3,552 21 -38.5
i 16,919 100 -137

Table 3. Waste tyre amount of each district
(unit : one thousand)

e ] Z48 ol &2k 3l
3 || o F [T £ 8
AN YAl 479 | 31.8 | 7,343 | 52.0 |613 | 47.5 | 8,435 49.9
o)A =44 213 | 140 | 1,412 100 [125] 9.7 | 1,750 | 103
A=Al 244 | 162 [ 1,624 | 115 [154] 11.9 | 2,022 | 12.0
By Ay 277 | 184 12,203 | 156 | 198 153 [ 2,678 | 15.8
JEATE] 258 | 171 [ 1,370 97 [169] 13.1 | 1,797 | 10.6
AFA | 36| 24 | 169 | 1.2 |32 25 | 237 | 14
g4 {1,507 100 [14,121] 100 [1,291| 100 [16,919| 100
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Table 4. Status of waste tyre recycle (unit: one thousand)
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R IS D I
a A 16,919 -13.7
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Table 5. Chemical component of cement

e ig-loss | Si0; | Fe;0; | CaO {MgO | SO; | ALO;

3 O
;“(3/3]3 10 |211) 29 |625]33 | 22 | 65

Table 6. Physical properties of cement

SANT | UEBE(Kefemd)

TE | @y

=
ofy
i

=3 | 32 | 18 284

3.15 3.29 G& | 4XZE | 6AIRE | 272 389

Table 7. Chemical properties of waste tyre powder
H|ZE | Zdde | 5712(%)| Polymer | C/B3H%) | ASH(%)
.16 0.76 9.73 54.1 30.57 5.47
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Table 8. Chemical component(%) and physical properties of

Fly ash
Si0z | ALOs | Fe:0s |NaO | MgO | 505 | 5 | Tgdess | 5=
2 23 2U3 2 g s | wT | 1g (cmz/g)

5510 258 | 37 | 08 | 1.1 |03 ] 01 3.5 4.05

Table 9. Waste tyre-mixing proportion

REEE gﬁ WiCsic ﬁgﬂﬁ 2187 ko)

® | ) o |NHE=d| 2 %;Hag] fﬁ
Nt [0:0 4013 0 | 450 1337|260 50 | 0
ooy | 04|40 13| 20 | 450 1070|260 50 |103
M| 06 (40|13 20 | 450 [1070[260| 50 |103
M| 12| 40|13 20 | 450 |1070|260 50 |103
| 20 | 40|13 20 | 450 1070|260 s0 103
’\45730]{‘;’6‘ 70 {4013 20 | 450 1070|260 50 | 103
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Fig. 1. Mortar proportion mixed with waste tyre
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Fig. 2. Internal picture of test mold after compressive failure
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Table 10. Flow test of each particle

=Y ujgn| HElolo] YAt =27 Flow
1:3 E]laHA] g 211x210
1:3 0.4mm 209%210
13 0.6mm 214x215
1:3 1.2mm 233%220
13 2.0mm -228%230
1:3 7.0mm 2500) %
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Table 11. Compressive strength of each waste tyre particle

Table 12. Bonding strength of waste tyre particle size

q2 HEefololl  obErbE(kglem?)
51 5 w/C - i
Al g4 _:171) %) S/C z;z(;g;_% ) FPS g ey
{mm % AT ET2 (T3] %
%%OR%‘ 0.0 | 40 | 13 | 0 [436.6]450.1424.4|437.0
D_AS%‘_‘I-{‘ZNJ 04 40 1:3 20 153.6|155.4(156.4 155.1
MS%(’R‘%‘ 06 |40 | 13| 20 |1640|1643(165.3 1645
l\_/[slfl-{\zy(;l 12 40 13 20 180.31192.31187.21186.6
“’182301{% 20 | 40 | 13| 20 |194.6/188.7]198.7|194.0
M7.0-W4 .
-S3-R20 7.0 40 1:3 20 211.9|216.8|217.5|215.4
400 437.0
4000 [\
3500 | -~
€ 3000 \\
3 2500
i 200.0 \ ‘.1866_-1940—-215.4
w1500 —\1551".1645
ol
100.0
50.0
0.0
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Fig. 3. Compressive strength of mortar mixed with waste tyre
particle
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Fig. 4. Bonding strength of mortar mixed with waste tyre
particle
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Table 13. Heat conductivity of each particle size of waste tyre

o R | wie | - pletelel] d3=&(kealimh.T)
i (—::;]) 8 ¥ g(fl/ﬂ)% W[40 | H53| Wi
hg)é?ﬁ% 0.0 | 40 |13 | 0 ]0.209|0.206|0211{0.209
“’g’}“R‘%’ 04 | 40 |13 20 {0.110[0.106]0.105|0.107
MS?R% 06 | 40 [1:3] 20 ]0.129{0.131|0.113]0.131
NISI32R\3/04 1.2 40 | 1:3 20 0.134(0.132(0.138 | 0.135
féf’ﬁ%“ 20 | 40 | 13| 20 [0.138}0.135]0.142]0.138
MS730R\§/(;‘ 7.0 40 |13 20 0.113[0.116 [0.122{0.117
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