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Use of Municipal Solid Waste Incinerator Ashes as Improved Material

of Excavated Surplus Soils

Yoshihiko TANABASHTI', Yujing JIANG', Yoshiyasu YANASE™
Hironori NOGUCHI", Taku NAGANO"™, Tomonori ITOU™"

Recently, the municipal solid waste discharged from the home is being increased. How to develop the technique

for the decontamination and recycle from the viewpoint of environmental pollution and lack of the final disposal space

from reclamation sites is becoming an important subject. In this paper, a mixture of the harmless municipal solid waste

incinerator ashes with the Arjake clay has been applied to improvement of the soft ground, and the effect of subsidence

restraint has also been investigated based on numerical simulations and model experiments using centrifuge model test.
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Table.1 A result of dioxin kind analysis of management ash.
PCDDs PCDFs TOTAL

Original ash
(ng—TEQ/g) 0.2381 | 0.1828 0.42
Management ash 0.0002 | 0.0026 | 0.0028
(ng—TEQ/g) ‘ . .
Resolution rate
(%) 99.9 98.6 99.3

Table.2 A result of dioxin kind analysis of fly ash.
PCDDs PCDFs TOTAL

Original ash
(ng—TEQ/g) 0.57 0.25 0.82
Management ash
(ng—TEQ/g) 0.000 0.000 0.000
Resolution rate
(%) 100 100 100

Table.3 Heavy metals kind containing rate and elution

character.
Management The welfare
Original ash gemen ministry
ash
standerd
Elution Elution Elution
. Content
item (mg/kg) character | character character
(mg/1) (mg/1) (mg/1)
Under Less than
Cd 3.7~4.0 0.01 Under 0. 01 0.3
IO Under
Pb 2102506 0.01~ | Under0.01 | M€
0.08 ’
2.43~ Under Less than
As 13.5 0.01 Under 0. 01 0.3
0.028~ Under Less than
He | 109 | o.0005 | Uner0-0%051 7 g0
Under
Cr 42'202 0.01~ | Under0.01 | "% e
' 0.04 :
24.0~ Under Less than
Se | “ep2 | o1 |Under0.0L} g

Cd : cadmium, Pb : Lead, As : Arsenic,
Hg : Mercury, Cr : Chromium, Se : selenium.

Storage
equipment

exhaust gas

Additives A

Figre.1 Processing flow of the recycling system.
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Table.4 Result of compressive tests.

Curing day (day) 7 14 28 60
Uniaxial compressive
strength (kPa) 481 | 1110 | 1500 | 3880
Compressive strain (%) 3.99 | 1.05 | 1.48 | 3.43

(Ecoash of Nagasaki:Ariake clay =50 : 50,
lime additive rate 5 %)

Table.5 The characteristics of ecoash.

Nagasaki Saga
N) (s)

Soil particle density p, | (g /ctf) 2.46 2.31

Sand | (%) 29.3 63.0
Grain occasion - Py
distribution Silt (%) 61.7 31.0
Clay (%) 9.0 6.0
Optimum Wo | (%) | 205 | 28.0
moisture content
Maximumdry | (g/af) | 151 | 1.40

content

Table.6 The characteristics of clay.

Ariake Hasuike

(A) (H)

Solt content (mg/kg) | 20500 179

Soil particle density ~ p, | (g /cnf) 2.5 2.6

Natural water w. (%) 139 97.2
content

Liquid limit W, (%) 125 125.2

Plastic limit We (%) 45.8 48.2

. ' Sand (%) 38 2.3

Ormin occasion i | (%) 35 | 28.2

Clay (%) 27 69.5

Table.7 The experimental conditions.

Case | Density( g /cnf) Ecoash Clay
NA 1.7 Nagasaki Ariake
NH 1.71 Nagasaki Hasuike
SA 1.6 Saga Ariake
SH 1.53 Saga Hasuike
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Figre.2 Relationship between compressive
strength and curing day.
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Table.8 Results of heavy metals kind elution character. (mg/1)

Cd Pb cr* As T-Hg Se

The welfare ministry standard <0.01 |<0.01 [<0.05 <0.01 | <0.0005 |<0.01
Ecoash of Nagasaki, N <0.001|<0.001| 0.013(T-Cr) | <0.001 — 0.004
Ecoash of Saga, <0.001]<0.001|<0.005(T-Cr) | <0.001 - <0.001
Ariake clay, A <0.001|<0.001|<0.005(Cr*") 0.008 - <0.001
Hasuike clay, H <0.001} 1 0.005(cr) | — <0.001
NA Curing days 14th <0.001 0.004 (T-Cr) | <0.001| <0.00005 | 0.002
Curing days 28th <0.001 OIDMTCQ#<QMH <0.00005 | 0.002
NH Curing days 14th <0.001 0. 006 (T-Cr) ' - 0.001
Curing days 28th <0.001{<0:001{ 0.005(T-Cr) , — 0.002
Curing days 14th <0.001{<0.001| 0.007(T-Cr) . <0.00005 | 0.001
SA Curing days 28th 20.0011<0.001| 0.006(T-Cr) |<0.001] <0.00005 | 0.001
sH Curing days 14th <0.001 0.006 (T-Cr) <0.00005 | 0.001
Curing days 28th <0.001 0.012(T-Cr) <0.00005 | 0.001
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Figre.3 The experimental device.

Table.9 The experimental B, D length.

Case (o - &rl) (2;11)
(@A 0:0 0 0 0 0
(b) 10: 1 10 1 20 2
() 15: 1 15 1 30 2
(d) 10: 2 10 2 20 4

Table. 10 Loading pressure in settlement 1. 05m.
B:D

Case 0:0
10:1 15:1 10: 2
Loading pressute | o7 5 | 48 02 | 74.40 | 80.39
(kPa)
Ration 1 1.76 2.73 2.95
Loading
pressure (kPa)/ 4.80 4.96 4.02
An area of NA (1)

Loading pressure (kPa)
1 10 100

0.0 ; )
N
g o4 B:D=0:0 S\

E 06 | — ==—=B.0=10:1

E o

£ o8 | |==—BD=15:1 \

@ — ) \
10 ‘
12

Figre.4 Relationship of settlement and loading pressure.
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Table. 11 The earth pressure in loading pressure27. SkPa.
B:D

Cases 0:0
10:1(15:11]10: 2
The beginning
theoretical earth 70.95 | 73.42 | 73.42 | 75.85
pressure (kPa)
The beginning
measure earth 62.72 | 61.05 | 57.43 | 56.64

pressure (kPa)

Theoretical earth
pressure in Loading
pressure27. SkPa
(kPa)

76.83 | 75.16 | 72.18 | 70.75

Measure earth
pressure in Loading
pressure27. bkPa
(kPa)

Ration 0.96 | 0.94 1 0.8 | 0.94

73.99 | 70.95 | 63.50 | 66.44

00

90

80
70

60 f =

50

Earth pressure (kPa)

40 -
0 20 40 60 80 100

Loading pressure (kPA)
Figre.5 Relationship of earth and loading pressure.
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Figre.6 Displacement vectors.
(B:D=15: 1, Loading pressure75. 9%Pa)
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