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Physical and Mechanical Properties of Waterwaste Sludge and Stabilized Sludge
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Abstract

An experimental investigation was carried out to study the feasibility of using the
stabilized sludge, as a backfill and cutoff-water materials for embankment structures. For
stabilizing of sludge, hydrated lime and quick lime were used as additive, and a series of
tests were performed on the sludge and the stabilized sludge to examine their physical and
mechanical properties, compaction, compressive strength, hydraulic conductivity and
consolidation characteristics.

From the test results, physical and mechanical properties of the stabilized sludge were
improved as compared with the sludge. Especially from the viewpoint of physical property,
consolidation or settlement and cutoff-water, quick lime is more effective than the
hydrated lime as a stabilization additive. But, viewpoint of compaction and shear strength,
hydrated lime is more effective than the quick lime as a stabilization additive.

As a result of this study, it was found that the stabilized sludge can be developed the
backfill and cutoff-water materials, improved the stabilizing method of sludge.

1. A = 2, Ay, AFTE7), HFA/ TP Fol Ynk
I A7PEe B #4592 ugel
HAze) AGuZE 24T T FEAE AA el £ fANELE Q3 dd 2 B
o oF 30% AZE AAIFT Yon, 2 ¥ @8t dow, FAG 4R Fo Bl dzs
A Z7vea e 4ot 59, 7 sk & d 3% 4R %gz Akl moke] 2 T
HAE S Fe] FASA F4E Aeg F35 FHA ARe AES 20F T sue
Ttk AT AseAFAds glse At E H I ﬂ%s} A& e A9
H71BE 59 LHEFEE FAAY W e HEE 414 S8 gEle AFHeR ale
dee) B2 2d%Er £ ZEFu9gA A g+ dou #A $4d 4 222
AHAe] B2 oS Vehd} dsted tiFE A olzle AAolH, FHAd

A AdShe PEE 24, EPRE, ¥ F2 ALANY HFTE ARG s

* FEA Gy wadE A= geA, 4Rz <HAEy A, z¥F

..97,.



FFEETHAA A4l A6 19999 1249

A28 FAL G WY EE olfE FAY o
2Fel H 3 glth.

A A gFey fEAE g5 AY A
2 a g aig= gle dAel a3y, 2
gule]l @2 HF FH, g2 g, Fd5
o 8% Aoz ALUFF AR A
2z, JeF 7 7S 59 AL
Bol3 Utk o) FAHE A3 A
AHE 2Y o+ U= PHeE A3HL U= A
ol A/ 1EE Azyoelct e, o] ¥y
T FH7HA ARl wE FAe] Fe ZAFH)
Qout, AR AFAne] g5 I/ 2
A3l Heurdo) AN FEHA L £5YA
B EHEZ o] g AT E o LA
714 dAHE ¥AE HEAY HAEZAE A
ao] 7158 Aolth

s Ze|x e AL # 72 Alleman
and Berman(1984)& =2A& 7rdsty] £8A
o F1ES AASA FASHEAT JEEd
o9 Koening(1996)2 <8|Al8 AdA=E 2 ¢
954 5 FHFH 542 dratdnh SuedAE
A 5(1992)¢) £HAE EEATA o8& = 3l
= WE dFEEE, 7 F(1992)2 HAEA, B
EAz 8448 AEHPed, = 5(19940)2 )
Ao AFA, BEAY TEAAE FEIFFLH,
A E(1997)2 SEAE 2471447 AFEEY
Az L FRAE 7HeAAE B § FEAY
ABEN B8 A7 QEAAT Ao, A7
A SAHAY 7L Foz2 ALt 5
A Bl dFHAY QA7) WFEE FEth 1
gate] sl=adolA TAstE UF 4o ¥A
7 F2 gy e o olE AT
W AAA, AALY ojfelas FR BT ofY

-

o)

& FAAE Bishe 3% SRAMR 1 99
7b Aty Ak

mEtA, £ A7dME s e8Ad EIFTS
A Aol gE A9 7IZGARA A X F
2 - Aq%a 54& FHEL o5 vRLE A
YA 8 52 edstd AL FRARAND F
dAAN YA V2EAANE, HEAANY, 5
TAE, d2L4EHANE FE B AEA =g
HolgA AL N2ARE AFsaA s

0. dgxiz 3! dby

. AFBAIR

2 a7 AHEE FARE AFA HFETEs
BFA LAHE g A dde gHAE,
MHAZ o)FAAdel AU AHA A
o WFHlE o 380% FEolW, HIPFL 5
520%°ltt. ARFHA7)17] AT F7E dwmo
= @ol AHgEE 245 AANE A

Table 1+ AH3-d €8A8] £33 54& &
A A43e SR Aa"E BAS AF
2MHE SA AFLR FITUAFHC RS 4
AR Al F ol

2 g

ARG T ALY FuY 2AAE AN F
A R4e} Abgstan

WA, sex) FUH . AGR 54 PR
7 Asted JRBHANYOE YERH, NFAY,
o £4PANY, FLAFAY F& AL
W, 988 4¥o2 Ay, FRAE 994
9 9EUSAY 5§ TIVAFA wet A

Table 1. Physical properties of sludge used

Atterberg limits Grain size distribution Li

Gs USsCs
LL(%) PI(%) | Dw(mm) Dwn(mm) Dglmm) Cy Cq  #200 Z7F (%)

1.86 192.7 1220 0.004 0.051 0.065 16.3 10.0 10.0 52.0 OH-Pt
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Fig. 2. Change of pH for quick lime stabilized sludge
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Table 2. Physical properties of sludge and stabilized sludge used

Gs LL(%) FI(%) k{em/s) expansion remark
sludge 1.860 1930 1220 6.82%x10° very high OH-Pt
sludge+hydr. lime 1,905 1172 85.0 331x10°¢ very high
sludge-+quick-lime 1.909 1052 71.0 206%10° very high
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