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Surplus soil and waste sludge

—15urplus soil from construction worksl

Surplus soil from construction works
except for dredged soil and waste sludge|

Dredged soit
Dredged soil except for sludge

Surplus soil
(1st, 2nd, 3rd,
4th class)

Waste sludg y
from construction works

GeS2.0 (kgfem®)
QuS05 (kgffem?)

Fig. 1  Waste/by-product classification of
surplus soil and waste sludge
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OEOEE - F—N—a 7 arSrER LY
EREEIREIN TS,

3. BRSEOBIAKME

3.1 {ERAMH

3.1.1 Bk
BikALIRKER T2, Table 2 IZRT & 9 % 4 BORE
FHVWCERYTo7 INHLOREHT, AT — IV
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3.1.2 BEH

() LAV T LAKEE (MA EFRT3)
KRFZEI BOTIRIELA NS T LD 35%BEBTE
DERFEENE v, CIC XA EREERAEFIML
720 BBRADATFICET BN A MEIEY
FYOFA FEFEGHETIBHEALHLETHY
EEIBAENE L REEATHERT 2, JOBRL

Fig. 2 Outline for dehydration-solidification iRV P FARTREECYA FARHEHLES 4
treatment system of waste slurry VEBENEEICE V. TA-BCIHTFOIREIIE
Table 1  Types of dehydrator (Kawachi et al. 1996)
Dehydrator Dehydrated cake
Type of dehydrator Working ability Water content (%) Cone index (kPa)
Filter-press (ordinary) 500 - 700 kPa (0.8-0.9)Xw, 100 - 1000
Filter-press (high-pressure) 4000 kPa (0.6-0.8)Xw, 1000 - 3000
Belt-press 100 - 150 kPa 1.0Xw, 0-200
Screw decanter 500 - 2000 G (1.0-1.2)Xw, 0

w, : Liquid limit (%), G : Acceleration of gravity (9.8 m/ )
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Table 2 Physical properties of waste slurry
Sample No. 1 2 3 4
Soil density (Mg/m?) 2680 2672 2689
Solid Content (%) . 5.29 6.80 2000 1470
Consistency
Liquid limit (%) 283.81  99.72 143.64
Plastic limit (%) 7123 2862

Density of slurry (Mg/m?%)| 1.020  1.030 1142 1.087

Funnel viscosity (s) 259 259 4.0 254
Grain size distribution

Gravel (- 2.0mm) - 0.0 0.0 0.0

Sand (75 g m - 2.0mm) - 0.0 0.0 0.0

Silt (5- 75 m) - 31.7 338 250

Clay (Spem -), - 68.3 66.2 75.0
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BAREBICIECABENE T4V —TLART —
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Fig. 3  Dehydration system
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BOTIE BH LD SSBPAkEEES VT LTENE
% THBH, PAC+ HAKEAVABIIBWTIE,
KB A A > OFBIZL ) pH H11.8 L HKILHEME
¥ EED, FHABEFLETHL, THIIFL, MA+
POK +BK {2 & BB CI3, FiRAKD pH8.7 (Zxt L, BE
kD pH 138.35 TH Y BEHZ & % pH ~DOFEIX
Aoy, Lo L, BEFFIE T MA+POK +BK
ZBWTIE PACHERKIZE 2MBLEBLTBL ®
10 EDRBEOHRMALETH Y AEHFEOETHE
HHLEROND,

3.3.2 EROMIRIC & 3 BAEDIEE
RAMIEBRIC BT AREFHROFREBREL LT,
HROTWE (p) LM (x) FAVLRTV AN
b (EFIL. 1993) , HROTE o &G RFP OLH
FROEFELAELABERF OO, BELOEE
OFRHFTEEL B Do —F. HitEp BEHFOBKME
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Table 3  Dehydration characteristics with flocculants
Traditional method  Proposed method
PAC and
Type of flocculant Hydrated lime MA, POK and BK
Type of Slurry Bentonite Slurry  Bentonite Slurry
Solid content (%) 18.56 20.00
Density (g/em’) 1.144 1.142
pH 9.0 8.7
Funnel viscosity (s) 263 24

Additive content of PAC 3% MA :1% BK:5%

flocculant Hydrated lime 3%  POK: 400mg/l
Additive volume of
flocculant (ratio to slurry 0.017 0.16
volume)
pH of discharged water 11.8 8.35
SS (mg/l) 29 213

T T T T T T T T
—o— solid content 10.0%
100 . ) 7
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~ 80 - -+~ solid content 19.7% |
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Time (s)
Fig. 4  Dehydration curves with the solid content
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Fig. 5 Dehydration curves with viscosity
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Fig. 6  Dehydration curves of sludge with flocculant
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Table 4  Physical properties of waste sludge
Sample 1 2 3
Aramoto, Aramoto,
Sampling site Higashiosaka Higashiosaka
-shi -shi
Density (g/cm®) 2,673 2672 2.689
Consintency
Liquid limit (%) 72.00 99.72 143.64
Plastic limit (%) 31.90 28.62
Grain distribution
Gravel (-2mm 0.2 0.0 0.0
Sand (2mm-75 ¢« m) 27 0.0 0.0
Silt (75 p¢ m-5 ge m; 59.1 338 250
Clay (5 m- 38.0 66.2 75.0
Bentonite
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2. w/w=097~1.02
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Table 5  Required construction condition and in-situ tartget strength
Required construction condition .
Case Bulldozer Tired roller {sita target streagth
Placing/spreading Rolling compaction Rolling compaction Cone Index (kPa)

1 Possible Possible for 2 times compaction Impossible 250

2 Possible Possible Possible for 1-2 times of compaction 450

3 Possible Possible Possible for 2 times of compaction 800

4 Possible Possible Possible for 5-7 times of compaction 1600
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Table 6  Unconfined compressive strength

of stabilized sludge
Additive Dehydration level Compressive strength (kPa)

content (%) ww, 1 day 3 days 7 days
1.38 628 1403 167.8

5.0 0.98 106.0 164.8 239.4
0.78 176.6 249.2 210.9

1.38 80.4 120.7 261.9

7.0 0.98 205.0 260.9 468.9
0.74 323.7 600.4 874.1

1.38 135.4 287.4 525.8

100 0.98 200.1 719.1 1017.3
0.77 504.2 998.7 1755.0
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Pattern 1 . w/w, =1.38
Pattern 2 . w/w,=1.00

Pattern 3 . w/w, =0.75
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Table 7 In-situ target strength versus required additive content of stabilizer

In-situ target Laboratory target strength
& ) v targ ¢ Required additive content of stabilizer (%)

c strength ((In-situ target strength) X 2.0)

ase

i : : ,
.(kPa) | Cone index (kPa) Unconfined compressive | w/w, | w/w, | w/w, |Without dehydration
strength (kPa) =138 | =1.00 | =0.75 treatment

1 250 500 100 2.8 1.8 2.6

2 450 900 180 53 39 4.1 12.5

3 800 1600 320 7.8 59 55 20.0

4 1600 3200 640 83 72 10.9 30.0
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Quality control through dehydration solidification
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(

)
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(calculated from the experimental results) (d:pmdem(m S5, pand ) R
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@, Index for the ability of 5 10 5 20
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Fig. 12 Outline for the estimation of the ability Fig. 13 Concept for the estimation

of dehydration-solidification treatment system

of the most efficient point
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Fig. 14  Effect of the coefficient &

on the treatment efficiency
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Fig. 15 Effect of the solid content of the sludge

on the treatment efficiency
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Fig. 16  Effect of the viscosity of the sludge

on the treatment efficiency
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Dehydration

Selection of dehydrator by filter-press
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20% solid content, 24.0 s funnel viscosity

Dehydration by
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based on Fig.14
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solidification treatment plant

Required ability of
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Additive content
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Case4: 10.9%
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Outline for the estimation of the most efficient treatment
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Dehydration-Solidification Treatment System of Waste Slurry
from Construction Works

Masashi KAMON, Takeshi KATSUMI and Toru INUI*

* Graduate School of Engineering, Kyoto University

Synopsis

Recently, utilization of the waste sludge from construction sites is strongly required, because a large amount of the
sludge with high water contentis produced, most of the sludge are merely disposed of as waste in the landfill site and
some of them are even illegally dumped. Two major present methods are generally applied for the sludge treatment,
namely dehydration and solidification, however these methods possess technical and economical limitations. In this
paper we propose the continuous dehydration-solidification treatment system as effective treatment method to utilize
the sludge materials. Dehydration characteristics of the sludge are experimentally evaluated, and the effect of the
flocculants is examined. As the dehydration level can be expressed in relation to w/w; (the dehydrated water content
normalized by the liquid 1imit) regardless of other properties of the sludge, solidified properties of the sludge stabilized
by cement after dehydration treatment are experimentally assessed and normalized by the index of w/w, . According
to these experimental results,we examine the efficiency of this system by using two indexes. In conclusion, the
application of the sludge treated by the proposed method as earthen materials is reviewedin relation to the treatment

level.

Keywords: waste sludge, dehydration-solidification treatment system, consisitency, efficiency of the system
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