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A Case Study on the Quality Control of Soil-Bentonite Admixed Liner
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SYNOPSIS : This study presents the physical and engineering characteristics of soil-bentonite
admixed liner in E landfill. Main focus was the hydraulic conductivity of compacted soil-bentonite
admixed and mechanisms governing low permeable properties of the admixed liner. Laboratory and
field tests such as compaction, hydraulic conductivity, density, water content for the soil-bentonite
admixed liner were carried out. Quality control criteria for the best construction of the soil-bentonite
admixed liner was suggested through laboratory and field test results.

KEY WORDS : soil-bentonite admixed liner, hydraulic conductivity, quality control, landfill, compaction

X
1|

N
il

| <
o
|m
% ol

Yol ostd H7E PAAEY AFAZEZ FFAS57E 1.0X10 em/secol 37 HeE HE

I 2E HEF % AHEEt g FAS L Utk YA B FEFAFE HFde

%] v A9 2102 A3t FYEIt ojH e AAHez FAo HE AsARm

A HE A '}TZH?LJ Abgol E79sit. JES F53% AFAEE A8 AR Y
o]F oA F-MEYCIE AFAE FEE o|&3e 5L AYx Y}

Maden®] 191(1994)& drd oz 2 HAg3y n|gA HA

A18t9 3, Sharma®t Kozicki(1988)E A Aol EFAIFE ntEss %—“ﬂi"‘r 1E E—‘JH]L’ 59 F

EASA ot 2 ¥9e shdva sge, Knitters 2°J

F4EA, ‘:}Z‘E“ c«] ER 97 ”—1?_] —'3—"301]/*1 a4

o &

o 2 im
o et (=
o fotm

+ o

ol we >

¢

Ao o}odu} 2Ez Hou
, iae] sgue del gty A9 4

>

> o
£
o
>
iy
:‘4
ﬂ.l
é‘
N oo
i
é
i)
>
iy ©
o
_>‘i,
u
3‘:
>
>
o
ux
oY
o
B L

& £ & i

M
4@
[
o

2o

2
£
o, i
o
=2
X
rr
iz

—497 -



2. EfHH| MY E S HUAE

2.1 J|12mM

Age) A8 ARt FAFHES WEVCER $FFHEE FHYE E YA Q204 A
A% HAEE ALAT AUAES 99 45 ARE UNT XN ¥, 48A 53 A2E
A4t MEUCEE 242589 B4AS 1.0x10 cm/sec Rt Zn2 AR o E5A50dE

BEA 717 A8 AHgstTh

E 12 g3 FsEe dEVo|E U3t 7|BEEXAYY ZFHE veldz o B o9 33T
FEE 8 Fo] 270]31 2000 A E3Fo] 0.7%E YElt AxPAFZH, SFFIEE 824 FH(NP)
ARL A2 Y, A=Y A, AR I/ 433 SWE EFHTY £33 dEYOEE HFo]
2.25, 20081 £ 973%0lth. AR F(PDE 21%2 AurA EAld vl 498 2A JEld D
BEEE 2mg/2gl 2 Yyt £33 sEUc)ES EERIZYOIE FFL T3%E YETH

E 1 3AT3E, dEYOIESY 7|EEA

A g A 3
S
A& }3F3AE HE Yol E
v F Al ¥ H] % (Gs) 2.7 2.25
g3 g AlE 24 g8 (%) 15.4 2.7
A3 AL, %) - 295
oA - A24 A 24 SAPL, %) NP 74
2 A A (P - 221
& Y7 (D1, mm) 0.25 -
Dz (mm) 0.6 -
Deo (mm) 1.55 -
4 = A 3 F5 AT, Cu 6 -
FZEAF, Cg 1 -
TYEF SW CH
#2001 A B % 2(%) 0.7 97.3
BEx A 3 & = (mg/2g) - 22
Methylene Blue A3 REERHZYUOIE (%) - 73

olE T3l FHuld me} 0%, 5%, 10%, 15%, 20%, 25% = 3t KSF 23129 D
e 4 .38 12 F-HEYelEY] 3 g U HAdAzdATFe 23S dEhix
A ‘%‘lEL}O]E 7t SUHE S HAAxDdATEL Fastn ey o|RL WEVCET} 37
cl 1 Aoz dddrt 19 28 HEYUCE T gHld m& HA Ty
o #AE L}E}H‘l"*ﬁ} agel ostd HAFFH(OMOE HEVCIE E3tule] Frlo Hldsts 4
€ Holx Ao
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a9 1. Egue U HARAxzIHTF a9 2. EFvC A H A3

23 20 O £+8Y

2o B4H(US EPA)NAE 529 dAZEFS HYAZLUEY N%IFL2 3t gule
A4yl o] 2~4%BHNA ANFTFY AL AFsT Ao A9 2L LS ugoz AUFEFAFA A
23 A2AZS GIANE LS S8 53 AARLE 90%, 5% AEAY HHFru o F&F
z7cz AFZsIYot. FARLE 9HB% A9 Afde HEYE EFHE 0%, 5%, 10%, 15%,
20%, 25% 2 éf{}z‘f}ﬁ , A zUE 90% A AS WEYE EFHE 0%, 15%, 256%2 =4
o2 3o WFe T—’FN@% AXNEGY F4AE 23 29 37 29 49 JeEhYh ZE A8
s BE5A1PE AZto] AFAEd wE EFASs7 Aoz ZAET: vunA A & KA
Atk 19 39 9shd 90% TRz A W F5AY AAE AYRW, 557 1.39x10°~ 111X
10%cm/sec2 Yl WEVOE EJu|I} 15%0) 304, 95% SARAA 28 494 FFASF H
97F 1.77%10°~1.18 X 10 %cm/seco) i1 E& 17} 10%0 A E5A457 1X10 cm/secol 312 VEbgth A

EgelEd E@ust Zrhl wet ERReRe FRASE ASBLVAZ BadY A% 9
g AUdE WEYES] THUE ZAAINGLE 540 BhoE 2 ZW} dE RoE ug
st

X 2 FFAE2AH

I =(95%)
& 3 H (%)

0% 5% 10% 15% 20% 25%

E2A2 (em/sec) | 1.77x10° | 300x107 | 1.41x107" | 7.33x10° | 431%x10° | 1.18x10™°

ot & %=(90%)

& & ¥l (%)
5% 15% 25%

S+ AT (cm/sec) 1.39x10° 1.13x10" 1.11x107°
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3. MSZEAUR At HIAY

3.1 NExH

BAANEE NBATTAR RATTLOZ Y] AASPEY APAZTRNE Bued N2S 5
Astel AWFFAG S ANGAL BAZTTRANN F-WEYolE 8429 E4742 Iy gl
871 fgte] FFFFAYE FYHAT. £F AFFEFAYY AR S v@Zr] P oA &

AL ANBE AFE] ANANEE A F Ao gg v/ AEsY)

BZFTAYLE PVC Fo)Z8 o) &8 F5AP3 AP E o438 S5A89] 2717 wyge A Al
St PVC ol g o] &3 @FXY(Packer Test)e ¥ 73 o] 443 EWE ZHa3 PVC
FolZg st NP7l FHBUe FANRE A E5ASE Fas wolt. XY o)
A dFFFAELE 29 8% o] Soil Moisture Corp.(Model 2800, ®2)o)A =]t Guelph
Permeameterg °|&3%to FFA+8 284t}

x

r

PVC Az

oz J

________ ()
— A
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ﬁlquHlHWH H
3% 7. PVC TolZ g o] &3 gAY 19 8. Guelph Permeameter

AFNFE F-AEUE THAFZ] 98 AT A2 g5 Buads Tangos
NG 245 F208E ANGAt NFATTRY 24 AYABS Solo] Aoty WEL
JJE TR FFFFEE 247 18%} 15%9 2WeT &1 FFAE Nemz AAY. AL

® 2

A F= Z£2|(Sheep Foot Roller)® 13 TS AA sy v 2 %7 (Macadam
' = 4Ye 9.

5
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Y 9. APAFT Zd a9 10, 8% A E AA

Algis 84 A2YE (kg/cm’) | HAE (%) graen] (%) E A4 (cm/sec)
1 1.739 97.7 151 1.45x10°°
2 1.754 98.5 148 3.63x10°
3 1.726 97.0 15.3 321x10°

3.3 EA3Ft

sty EA)Fo AL A e WEUOIE EFES EFY, ATHFH, HAHY
FL WMEYOIE EFEL 50cme FAZ AZHo gon, dFoE JdZA Y
A A HEAS JAEE TA dHn I Yol HEYE EFFE AFIAT. WEYUE &
FEE EHF ZHEE HX3d ZTAE TFS AAAT. HEYIE 439 AF2
25cm F7A18 2202 Yol FE 2g9 MY ZEHE o]L3td gAAPES AAEAT AFA
T3 nAARAE AZATE 98 F-dEYUE EulE AdHAES st 18%E st on R
e AT 2~4%E U 15%2 It EFUIATE WF EPAVE AFE s OIEE
90% olAo.2 sttt
34 dAE 2 FLAY JXE 2Y 117 2ol AFFol AFTHE WA ui=e] AU A
X2 wxsoh g3z de] o3 tdAdxe A2 AFATH PR E EFEYEAES 4
A8t}

_J
ok

o
=
)

¥ 58 R F-dWEYUolE EgxTHe AEE 985~99.2%9 MR 53 gIALAHE Rolxn
dom AFA FgrlE 151~153% BHE Bolxm Jok T3 FFANA AFHSG End A5 FFAT
= 363x108~145%10 % cm/sece] B2 UElgTh B 6 AN QAT BFAY 2AE AN
sac AZAHd 93 F4A5E 955X10°8~635%x10cm/sece] HH o YE AoZ ek @
B & A BEFASFr AW iS5y 5448 ARG dvA oz ozt 3A JEwrt
HAol AgE HEYUCE EFE FFAFsE Exd Al5E o83 FFAYE 9 FFFAYE BT

Az BEEAS 7139 1.0X10cm /secolF S wESFE Ao Vel
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¥ 5 EAZY dAE 2 dFFFH AE2H

AREE "ﬂ’é}ﬁfﬁ"fi 1= g & 1 AW ESFA S M oo
(kg/cm”) (%) (%) (cm/sec)
L-1 1.765 99.2 15.1 363x10° 12 A+
L-2 1.751 984 155 405%x10° 13 A3
L-3 1.758 98.8 15.7 6.92x107° A A3
L-4 1.754 985 15.3 421%x107° 22 A%
E 6 EANTY ZFFAE 2
Adgd s 5 AS (cm/sec) H 1
F1 6.35x10°° Guelph Permeameter
F2 7.29x10°° Guelph Permeameter
F3 955%x107° Packer Test(h=30cm)
F4 9.39x107® Packer Test(h=30cm)
F5 853x10 " Packer Test(h=20cm)
"F6 797x10° Packer Test(h=20cm)

a4
243 1.5m

it Bl @ Sl P2 P8 i
1.5m 1.5m |1.5m

3m 7m

w93 ARA upe

a¥ 11 8FAE A= 29 38 PVCH A% IRFFAE

$3h 2ol B ATNNE FAEUE EFAFAS A/E NP A5AZ g Pl
SR8 Ay 2 AVAAH EARY o) oot Auugeh 1 AAE so/FUStE G 2
.

L ARESA

A ANGE F5AR BRG 99 AFFE AEP A2 Ul AAsA o

AT 90%cl A WELlE E§uH7t 15%]FolA, A E 95%E= HELCE 10%°l
I 1x107cm/secol8t2 Uetgton AE5E AR 90%9 95%0)A HEUE {i?}
B 7} 10%0]l &l A E5A 47t 1x10 ‘em/secol 3tE WERGTE AAH oz AEF o v TS
A7 A%t YutyrRY F5AS57E A e

-503 -



= 984~

a+ Bastel s AP BE % WEGOE S
€A77t 2 FuAsvt € Aoz sigdd

#aEd

1 AAHNFH(1995), H71E wWEA 2A5A ML, AFBIAM, KICT/95-GE-1202, &AM 71¢d 7Y,
295p.

2. 48(1994), LFAR 9 At Arg, ALV ATY, AMVIERE, A 1333, pp2
2~26.

3. ¥=AL7IedT9(1992), EAHZIE wyge] ALRA 2L JAvPA 2D B A7, Ay
d 92-GE-112, 274p.

4. Acar, Y. B. and David, E. D.(1995), Geoenvironment 2000, Geotechnical special prblication No. 46.

0. Chapuis, R. P. and M. Aubertin, First canadian conference on environmental geotechnics, The

).

Canadian Geotechnical Society, pp.4%4.

6. David, E. Daniel(1991), "Geotechnical practice for waste disposal”, Chapman & Hall, 683p., 1993.

7. Knitter, C. C., HasKell, K. G. and Peterson, M. 1.(1993), ” Use of Low Plasticith Silt for Soil
Liners Cover” in Proceeding of the 3rd International Conference on Case Hisories in Geotechnical
Engineering, St. Louis Prakash, Ed., pp.1255~1259.

8. Richard D. Woods(1987), Geotechnical Practice for Waste Disposal '87, Proceedings of a Specialty
Conference sponsored by the Geotechnical Engineering Division of the American Society of Civil
Engineers. Geotechnical Special Publication No. 13, ASTM, 863p.

9. Sharma, H. D., and Kozicki(1988), ” The Use of Synthetic and/or Soil-Bentonite Liner for
Groundwater Protection” , on Case Hisories in Geotechnical Engineering, St. Louis Prakash, Ed.,
pp.1149~1156.

-504 -



