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Light-weight concrete uses forming agents for reducing weight and high heat insulation property. However, the forming agents make
problems of decreased volume and compressive strength of the concrete. This research aims to having weight-reduction and securing
heat insulation property using recycled wasted form polyurethane without any forming agents. A small quantity of admixture used for
constructability and avoiding material segregation. We picked admixtures from two different companies which shows evenly
dispersed of wasted form polyurethane. This research conducts a study on the effect of mixing ratio of admixture on the light-weight
concrete used wasted form polyurethane. As a result of the test, increased mixing ratio of the admixtures results reduced fluidity of
concrete. On the other hand, percentage of moisture content and compressive strength are increased slightly. Combustibility
performance and sound insulation performance are also secured, as well.
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Fig. 1. Molecular formula of polymeric MDI

Polymeric MDI
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Table 1. Physical properties of silica light-weight aggregate
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Table 2. Mechanical analysis of recycled form polyurethane

Test item Unit Result
Sieve analysis(passing) : 10mm % 99
Sieve analysis(passing) : S5mm % 78
Sieve analysis(passing) : 2.5mm % 35
Sieve analysis(passing) : 1.2mm % 7
Sieve analysis(passing) : 0.6mm % 4
Sieve analysis(passing) : 0.3mm % 2
Sieve analysis(passing) : 0.15mm % 1

Unit volume weight ke/L 0.098

. . | Minimum | Maximum Bulk . Density in
Size ratio |,. . .. . Porosity
%) limit 1mm|limit 8mm| density %) oven-dry
(%) (%) (g/L) (g/em’)
95.3 2.9 1.8 450 31.6 0.66
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(b) Unit volume weight test

(a) Sieve analysis test

Fig. 2. Aggregate test of recycled form polyurethane
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Table 3. Mechanical analysis of recycled form polyurethane

Mixing ratio(kg)
Item
Cement |Polyurethane| Admixture | Aggregate | Water
Sample 400 25 2 3.75 400
A 400 25 3 3.75 400
Sample 400 25 2 3.75 400
B 400 25 3 3.75 400




(a) Sample A

(b) Sample B

Fig. 3. Form of sample A and B
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(a) Material segregation of
sample A

(b) Form of sample B

Fig. 4. Segregation of recycled form polyurethane
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Table 4. Mixing ratio for determine input of admixture

Mixing ratio(kg)
Item
Cement | Polyurethane | Admixture | Aggregate | Water
Case 1 400 25 3 3.75 400
Case 2 | 400 25 4 3.75 400
Case 3 400 25 5 3.75 400
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Table 5. Test result of flow and moisture content

Item Flow Apparent density | Moisture content
(mm) (g/L) (%)

Case 1 240 0.62 5.25

Case 2 198 0.58 5.48

Case 3 174 0.54 5.63
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Table 6. Test result of compressive strength

Item Compressive strength Compressive Strength
(7days) (N/mm?) (28days) (N/mm?)

Case 1 1.2 1.8

Case 2 1.4 2.0

Case 3 1.5 2.1
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Table 7. Test result of combustibility performance

Item Unit Result
Total heat release | MJ/m? 3.7 4.8 4.5
Over time(200kW/m?) s 0 0 0
Visual inspection - No defects
Gas toxicity test min : s 14:21 14 :41
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Table 8. Test result of sound insulation performance

Item Unit Result
Sound insulation performance level by B 53
tapping machine(L’n, AW)
Sound insulation performance level by bang B 45

machine(Li, Fmax, AW)

ISR TAIME ZREHS U 5EELS
=4

HE=0l| ot

7
2t HIEEZE At ds2 587182 180M 4871 & 427

Lz S22 Eo| 2
g 232|E= 3FE4S 38, $¢E4s 320 didsl= A

71ZHE MEsHA| = dE Z32|E0] tiott] HEE Z2|¢
7:

SEtnt 22ITHO| HiFHEAIE A2

LT

o

MAJ51%20H
of B0l MBS Tyiet o7 Zle TS T 2t

1. AISO0IM T U= HE At 01 JHZret HE B =3ty
2E Mooz Hetigls 2AIR 21 ME Az LR =2

Sajgto| B2l
=70

Ol4E TBAZIX|Z 27| B2t 7IEE0 2f 150% Ol
=7| ol

52 %0z WHE

[

=
71 THH| Of 150% O|A QBAEI} SINE JHo=

O| —
2z A3 2t 23 7Yt A 28Y B KS F 4039
o

re
= 5
A
0]
0%
=)
AL
mo
P
o)
HU
2
0x
m
=
e
QO
()
D
w
rlo

LIERSETE,

Wz Zalowsio| 2UE Fy 2380 72H op

et A=22 25748 SiEo] M8Y 420 uie 23
2|EQ| #EXZ Eut Jioll Ffg DIE A= THEL)

4, NS MG Zil= & SEEX0| B 43M/n, 7IASS)
&% 14ECE DEMYR nAQ & E%NE d5= St
= Aoz LiEfGon, tiY S43 xids &5t 48 542
B 5450] 22 380l o= A= 2Ql=(0f HY
I E2REE 0188 Y 232 E= HEHsY 4=
S48 AT UH 2F Oy S £ Qs Aoz Hot
Fk,

References

Baek, JW. (2013). A Study on the Physical Characteristics of
Lightweight Foamed Concrete according to Porosity, Master’s
Thesis, Konkuk University [in Korean],

https://www fuji—keizai.co jp/market/13043 html

Korea Environment and Resources Corporation (1997). A Study
on the Optimum Techniques and Occurences of Wasted
Form Polyurethane, Korea Environment and Resources
Corporation [in Korean].

Lee, D.G, (2010). An Experimental Study on the Properties of
Light—weight Foamed Concrete Using Waste Concrete
Powder, Master’s Thesis, Kongju University [in Korean],

Park, HJ. (2001). An Experimental Study on the Strength
Properties of the Foamed Concrete with Wasted Expanded
Poly—styrene for On—dol Structure, Master’s Thesis, Konkuk
University [in Korean],

Yim, G, Yim C.SS, (2006). Preparation of lightweight aerated
concrete and characteristic analysis of foaming agent, Journal
of the Engineering, Paichai University, 8(1), 31-50 [in Korean],

StEMRSIxIIEs| =27 2016 122 361

2



an
>

S - ol - olals

J
0

Haz Z3|2Eo] EgE Y 232(E 712X AT

Y 2H2(EE VIENE AMSol AXSAIAHe| Fatet HEES Ftotl Ut U 729 ME2 232/EQ] HH0|
YAED, UFYETH A0 = ZHIEO] U 2 AF0ME Ex VIZME AEotX| 9l MY BMEQ) HiURE Z2|R|E
= MEEsi0 232|E0| ZEsiet HEMS SEotnxt oitt a2 Z32|E9| ASdu 222l UXlsh | ffeh A2
=S AlZeltt. ol2fet 22t 2YE0| W2 22|22 E0| =Y 88 23259 =240 0Ixls S eloluxt
oitt afgl 2, 7 i 2lAle] 2aix S0 HiERE Z2|RH 0| 12 2tz Js ASoIRiT 22l 2YEs tEA
ot0d Hifgret Zut= 2=itie| 20| Ee+E 232EQ REE0| Had B, 232|E9| girgn Y= A% Siot
At ES HAGSH Aisdss EEY  Us A2 UERT

362 vol. 4, No. 4 (2016)






