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SUMMARY

I. Title
A study on countermeasure against leachate produced by buried animal carcasses

using soil-cement-bentonite mixture

II. Objective

As the countermeasure against leachate produced by buried animal carcasses, the
application of soil-cement-bentonite mixture is investigated. For this study, the strength
characteristics and the durability of this mixture with the mixing rates of geotextile and

metakaolin, and the age are examined.

III. Contents

o Engineering properties of soil-cement-bentonite mixture
- Compressive strength and tensile strength

- Permeability

O Durability and microstructure of soil-cement-bentonite mixture
- Strength degradation with freezing-thawing and drying-wetting
- Microstructure

- Optimal combination ratio

IV. Summary

Results of permeability test suggest that the mixture with cement of 10%, bentonite
of 10%, weathered soil of 80% and metakaolin of 10% of cement weight, and the
mixture with cement of 10%, bentonite of 10%, weathered soil of 80% and geotextile
of 1% of overall weight satisfy the permeability criteria designated by Waste Disposal

Law. Hence, these combination ratios of mixture are desirable to use practically.

V. Conclusion
Two domestic papers and one international paper are submitted in this study. In
addition, one patent application is also made. This study will contribute to provide

proper countermeasure against leachate produced by buried animal carcasses.
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Ir

Geosynthetics= 53] E&
o) WY, ARe ERFHe

259 Geosyntheticse] FH A8 5E AFA RN, SHAAIHS EAMGZ
WA @ AR, AT A2F = complexe] #AYHRZ, wF wjFE 59 A
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HES, BEASEHRAS WASIH AotRS, FxE S fal AHEHE 2,
2z, BEALE 9e XUy 23 E JAY sheet, 3 EAZZo 9 AlEwA,
AES B7, wid, WiEA, s, dfidFA ol FE AMEEH o AYs #§A
Aol AEEA BAste BAAZE7MA ARt Ao
¥ 4. Geotexile #| &9 &7
ng A A=
a a2 Monofilament Interlock and loo
(Knited Fabric) | Multifilament yarn P
Monofilament
b A& . Spr.etch Film 7]
(Woven Fabric) | Multifilament yarn
Span fabric yarn
. 1 71AA 2%
Geotextile (1~5mm=7A)):
FAE y=a%
C . A _
(Nonwoven Fabric) 2. dA 4%t
(0.5~1mm57))
3. 3}st3 A%
d %@-ZHE a~C_<;] %3} A == R=z2 7|
(Composite Fabric) e e
F=A 2
= Strip (Coarse woven)
e .
(Web. Webbing) 5~10mmE
I 7d=e Ao A
f Mats Filament (1~2cm7A))
A= S92 g o= o] mhm
g Nets = Hfﬂ ° 271
(874 1-5mm) e
TAA F ZYogd ==
h Grids, Polymer Zgz g A= = o) Al
Grids 7ol =1 1~10cm
Sheet
oF = A= 3T A~
i| = Sheet g An | HEL AR =
O O
=53
j (Composite a~ie] =%
Geotextile)
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2 Aol AHEE EFEE OOtista QI AR oA AT FIHEE AHESEA
M, <O 19= FFHEY JEEE Ao FIEFHUCHLE £7 3h3lE
SMo 2 eyttt

100 | E— 85— E-E-E-E-H
§ 80 |- ./
=4
3
S 60}
>
0
)
=
C 4k
I=
2 .
(]
O L _/
/./
0'.;.:::.:.1_!!!1 1l 111
0.01 0.1 10 100
Grain Size s(mm)
I 19 F3EY Y=AY I =
35 FIEL BT A9
R = A4
BEA Wig) 71.55 73.37
AZNZEA Ws(g) 30.62 31.36
B+ ZA 2)FA W) 102.17 104.73
(H+Z55)5A Wa’ (9 144.12 172.89
(B+AZAN B+ZF5)FA Whig) 163.23 192.71
Ae 25 T/ 19C 19C
teF 2= T 21°C 21T
A A =9 =9 ¥F 0.998435 0.998435
A & =259 =9 ¥F 0.998022 0.998022
NY & ez BAAS K 0.9989 0.9989
BA 3 Wa’ (9) 144.15 172.93
o] Bl 2.651 2.705
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<1¥ 20> F3ES HRAF
o A @A A&

NHE-HIEYUolE 3T HigtdAE 7]& A (Park et al,. 2003; Choi et
al., 2012; Chae et al., 2001, Kim et al. 200005 #a3sle] HZA wjdzdE 37]
sl EFGst RofodA FE AHEEHE EREY HA Tl g SIFHE A5t
o HZ FFHlE Tk

o

GHAGNA AEE HAI AUNAZDNFEE 72O Slo] S D TP
2 44T F O A BT FEe) S dehd £ UES 050 x 100
58 FYSIL 350E el Be AN A nE P=

|HEQ, 10%), WEYVC]EQ©, 5 10, 15, 20%) 2 F3E(100, 95, 90, 85, 80%)E
Re FHE WEALANME FAw 0, 5, 10, 15, 20% 2 EZHHO, 05, 1,
Egstel 4 stgom, olm SR ERHAE 19mme] WAE A-§3)

ME-MEGE EFE AGH AR SHS E 6~ E 9 ofm, WFA
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£ 6. FEY &4

Liquid Plastic Specific Dry unit
USES limit(%) | limit(%) gravity OMC (%) weight (g/cm?)
SM 33.9 NP 2.678 16% 1.81
® 7. ZEYC AHES EA
S G Setting time Compressive strength (MPa) | Fineness
’ Initial (M) Final (H:M) 7 days 28 days (cm?/g)
3.17 >60 <10 44 .4 59.3 3745
* 8 Hirel 54
Length Diameter Regain of Specific | Melt Tensile Modulus of
(mm) ameter | allowance (%) | gravity | point | strength(MPa) | elasticity (GPa)
2336 210
19 ] Dxry 45 1.14~1.16 800 35
micron over
® 9. AHE, HEUolE, HEFEH 35t EAJ(%)
Sample | SiOs | ALO; | CaO | MgO | SOy | NaxO |Fes0 | Ko0 |Strface AreajSpecific
p 2 2U3 g 3 2 2Us | Ko (sz/g) aravity
Cement 205 | 5.0 [ 623| 36 | 2.1 - 3.4 - 3,475 3.17
Bentonite | 59.1 | 17.7 | 2.89 | 2.03 - - - |1.85 <4,800 2.34
Metakaolin| 52.0 | 40.0 | 1.2 0.5 - 1.0 | 3.0 10,000 1.53
£ 10, ARE-HEOE BRES] EUIG)
Cement-soil-bentonite mixture (100%) Nycon fiber (N) | Metakaolin (M)
Cement (C) Soil (S) Bentonite (B) N/(C+5+B) M/Cio
100 0 0 0
95 5 0.5 5
0 90 10 1 10
85 15 1.5 15
80 20 2 20
90 0 0 0
85 5 0.5 5
10 80 10 1 10
75 15 15 15
70 20 2 20
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AEA, -89 A HFRA, T

b o
o

g B4 % Ry, De/H e WARY, 2
24 5 PEAT AW BHES w2 vgHor FAT & Utk EF
NE Zol 9t ARAEL FH L AFRNL Askel AT
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3500

I Fiber(0%)
_ Cement 0% I Fiber(0.5%)
o [ Fiber(1%)
i~ [ Fiber(1.5%)
< [ Fiber(2%)
S 3000k p>
Qo
7 60
s 0
= I
7))
O 40l
Q -
: '_I_‘
. i
0
0 5 10 15 20
Bentonite(%)
<19 23> AH 0¥
3500 :
I Fiber(0%)
Cement 0% I Fiber(0.5%)
I Fiber(1%)
= 1 Fiber(1.5%)
% Fiber(2%)
T 3000k T
2
o
N
2 1000
[7)]
o
o
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8 500}
0 _-ZIZI__:I:I_-:D_‘ZD_-::_

0 5 10 15 20
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<19 24> A= 3¢
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Compressive Strength(kPa)

Compressive Strength(kPa)

3500

I Fiber(0%)
Cement 0% I Fiber(0.5%)
N Fiber(1%)
1 Fiber(1.5%)
2000 Fiber(2%) Il
1500 |
1000 |
B -. . '_I_‘ . .]1
0
0 5 10 15 20
Bentonite(%)
<13 25> AHE 7Y
3500 I Fiber(0%)
o 1oer o
sl Cement 0% B Fiber(0.5%)
I Fiber(1%)
- [ Fiber(1.5%)
2500 |- [ Fiber(2%)
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1500 |
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0
0 10 15
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<19 26> A= 28¢Y
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Compressive Strength(kPa)

Compressive Strength(kPa)
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3000 Cement 10% B Fiber(0.5%)
i I Fiber(1%)
[ 1 Fiber(1.5%)
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<a1d 31> A= 28Y
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), <I¥ 53HAH 50 A ol & AHME-HEYC|E EdES AF 0, 3, 7,
8¢ ¥ 91Y ZA=E Yepdth

AREZE SEA] 42 A4 39743 = il 79 L 28Y
A7t SUKeITE 3 FEd HIEYelE HE 7
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3 12. Physical properties of coarse aggregates
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19 1200 R A7) AHEE BAl AR B4 9 QERE

Tvpe Size Specific Absorption  Fineness Bulk density
yp (mm) gravity (%) Modulus (kg/m®)
475~40 2.73 1.36 6.77 1,592
Coarse
0.15~4.75 2.66 1.62 6.54 1,559

3% 13. Mechanical properties of normal portland cement (After Yeon et al., 2010)
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3 14. Chemical compositions of Ordinary Portland cement (After Yeon et al., 2010)
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3% 15. Mix designs of PVA materials with cement contents (unit: g)

Cement Aggregate
content sand 9.5mm> 4.75mm> cement PVA water
15.2 304
4% 1900 1292 711 168.3 22.8 304
30.4 304
15.2 304
6% 1900 1292 711 252.4 22.8 304
30.4 304
15.2 304
8% 1900 1292 711 336.5 22.8 304
30.4 304
15.2 304
10% 1900 1292 711 420.7 22.8 304
30.4 304

=

= e

<19 125> Hilti vibrating machine and CSG block mould
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(b) Root potential testing view

<19 126> Cover view and root potential testing view
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3 16. Average UCS ratio of the specimens

Curing time | Cement 0 % | Cement 4 % | Cement 6 % | Cement 8 % |Cement 10 %
3 days 0.60 0.67 0.64 0.57 0.59
7 days 0.69 0.83 0.81 0.84 0.85
28 days 1 1 1 1 1
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