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GEOTECHNICAL PROPERTIES OF HIGHLY-MOISTURED WASTES
AND RAPID DEHYDRATION BY A BOTTOM DRAINAGE METHOD
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By Norihiko MIURA, Naozo FUKUDA and Yoshinori KOBAYASHI

This paper describes the geotechnical properties of highly-moistured wastes dis-

charged from several plants, and also describes a new method for the rapid dehydration

by which the wastes become easy for the geotechnical processing. The samples tested

are red muds, white muds, and sludges from a filtration plant. Consolidative and shear

characteristics of these wastes are comparably discussed with those of clays and high

organic soils, For the rapid dehydration, a bottom drainage method is examined at field
using a polymer grid container of 5 m diameter and 1 m depth with the filter fabric at
inside wall and bottom. Field test results prove the bottom drainage method to be very
effective for the rapid dehydration of the highly-moistured wastes.
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Table 1 Chemical components of red mud.

Component
Sanple H(%)
Sample $(%)

§i0,
7.52
17.24

Fes0q
47.30
33.28

1g. losy
8.72
9.32

Al0s
19.19
21.18

Ti0,
8.32
§.64

Ca0
3.81
2.69

¥g0
0.32
0.44

¥a.0
4,32
.28

.0
0.32
014

Total
99.82
100.18
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Fig.2 Plasticity chart.

Table 2 Physical properties of tested samples,

“sanple | Symbol |

T - B -

Table 3 Chemical components of white mud.
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[[fercent | 15 | 30 | 5 | st 1o | ts _tio oo
By Ube Factory of Central Glass Co i ¥

Table 4 Chemical components of sludge.
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Fig.3 Grain size distribution of sludge.
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e TS T T s a6l 3.5 w75 544 344 wn
B 110 1 3.21 2.86: 90.0 652.9| 37.1] cn_
Whiteod] D | 145 1 4.2 2.90135.11 73,41 61.71 cH
TE 120 34| 2.84 1220 57.9] 64.1 CH
U A 671 [ 1801 2.681340.5 851 257.8 ©H
7B T a0s 7.9 2.59] 80.7 72.5|208.2 cu
1 C-1 {456 | 11.9] 2.61]267.8 65.0|202.8 CH
[C-2% { 456 | 11.9| 2.61]196.9 65.0|1381.9 CH
Studge IC-3%% 456 | 11.9| 2.61] 77.0] 65.0] 12.0 oH
D<) | 353 9.5 2.68[209.8 49.9|159.9 cH
D-2% | 355 9.5| 2.68 161.3 49 9|111.4 ocn
D-3%% 355 9.5 2.68| 88.2] 49.9| 38.3] CH
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* Sample was dried to plastic lisit before the consistency tests.

%% Sample was dried in air before the concistency tests.
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Flg 14 Polymer grid container for dehydration of sludge.

Longitudinal 01234 5cm

Transverse

Flg 16 Initial stage of bottom drainage test.
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Fig.17 Test results on self-weight consolidation of sludge.
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Fig.18 After 28 days.
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Fig.19 lsochrone of self-weight consolidation.
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Fig.21 Layout of bottom drainage test for dredged mud.

Elapsed time t (day)
0 10 20 30 40 50 60 70

T T T

20F Settlement i
No.1 Ho=153¢cm

o ,~No.2 Hosl48cm

) Settlement S (cm)

14
Y

No.3 Ho=156cm

* "No3 Wo=1236%

P L o L n

Esoo L Water content

g =114%
g “or 1245./

© 1T AT O S
& 2001 X

£

Fig.22 Test results of dredged mud by bottom
drainage method!!

BB R E CABICRKT A 2 E2ENELT, &R
FHFITB O TERK LRORGERIE s N, £
DFEMEIBBREICE->TI TCRBEIATVHE? D
T, TITRHKRAT vy VOBEEHBT 1Tl
RETERTIEIZT S,
BEEROMBOLE L Fig.1, 21, T EEEHE
1 Fig. 10, 12122 EFHRL TV A, Fig.21icash
5 &0 L EERRER IS K 1000 % Ll ED A — 7R
DOBBEREZ 1L.5mBICHAL, EEKICL28E
LR LOEKLORBE(LEABRLZ. ZO/KRE
Fig.22 KRS EBVTHY, BEEEDHEESLIFKA
7 v YERAU &I ICKERBEKTE (No.2 3 &0 No. 3)
EhE, BEZ1PACEICBEERIL90 % M EiC
ETHIEN, WHHRE TR OO A, Tz, Ak
250 % 128 (HERR) $TERTIEBBIEbr-
1z.

6. ¥ & ®
mEKHE OB RBEROMIICE L T, WOFZOP T



BEKLBEEO EE THAME & EEHK THIC & 5 208k

Bk E CEBBICEMICBIKI 5 L EHARETH
B, £2ITET, IHEOERIIOWTEE LMY
HICESREL A, E1, BISIcb T 3 EmEEKT
BEREERL, ZOBREHREL.

BoNI#HEREENTLAERDEBOTH S,

(1) FZROPEHUES LY Y257 Y Y~k
GHETAEE S EPLT VA, i, RN X
<, cu/piE0.2~0.3RETHB. FEDCTEILEN
PHIIEBOMT DBEEFU EIICEX TN, E
BCHHINIKBENT VAU ERT CENH LD
THEEZET 5.

(2) BRBFRLVEVEEAEL NS, FEE
HBLY co/pEEFRREERAL &S 22 RTOTE
BHIL¥ENWOBERBNES THEE0R 5.

(3) BRIy V1T % BECEEMZEATS
D, EZEHEIEARELCENLTVA. c/pid
0.8 £EF. 3 ODEEOHRTIIESL TE L¥MNED
R smilcaH b.

(4) BEES5m, H31mOAFEESHNTEKR
7 v VIR Y 2 ERBPK LkOMAN % 7. 08
R, BILEFELILCOWMRBTHEBIcLh2 DLW
AT % EDOEBEICEL, %4%)500~1000 %
DEKEIE T »AKITIE 200~500 % ITETHELH5 S
ENTEL.

(5) BEESKIRE (w=1000~1200%) QHFHM
BEERICPVCHERSATECLD, 1AM
250 % BEOENRE (RERR) FohikseBso
EABFBERICL ORI

FE S, BE, FRUIKERLERKBICEOTE
KDL 25y VIZKFERFL—-Y THE#EAL
T, HBMBE UTHBT 20 DRBEB L EHT T

163

HHY. FORBIZOVWTEBBENDTHRE L.

BRICRBEROBSZEZ TV O FERTHAE

B, FILEEKBEOEN, BEEZOFEL Ff->TW
eV ERRAAR () K& ®, MARTEZGK
BLOTEBW W EHaMEETE () KB
fo, thEEFERKICEHOBRAELET.

g £ X W

1) BL2BERMS  FROLEEHHNE, EEAE,
Vol.13, No.8, pp.48~51, 1977

2) JLKKEEE - WK~ - B = REOAE, GBS,
WiEI¥258, Vol 16, No.8, pp.453~459, 1979.

3) TRHEE - BHEKR: 27 - REEOKENL—
T 2ENER, FI5ETEL¥EMERES,
pp. 1089~1092, 1980

4) EZHEEKERL-VIRICED AT v U, F5
HKBERZEAMTHRES, pp. 1~43, 1984-3.

5) REMEHE C ®BHMBIC BT A LEIY, BEHKRS,
pp. 44~51, 1981.

6) THT¥% . +LHAA {BEROBREER, p. 304,
1979.

7) FRIEE D BEREOSERK (LAM) LoV,
(#) EERiHs, 58 mKEAER#+ 2+, pp.2l
~27, 1983-3.

8) EHE= - Z@EE - WNEBR  EMTIXFv 07
Jy FICKBBETFOBREYR, & EB, Vol 32,
No.6, pp.21~26, 1984.

9) Z=FIEA I EEKTOE®R, BSHRS, 1963.

10) =HER  ®&SBELOoEEEEBREOMERT, A%
LMTEMEE, 55334, pp.113~121, 1983

11) HHHEX  RERTo2FEERNKECO VT, (1) E
B2, No.28, pp.42~45, 1983

12) ZHRER - BOBZ  EEMAICH Y 5 RRO T HEHE,
BRELTCHETS Y VR Y7 A, pp.17~20, 1977

(1984.8.3 « Bft)






