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Long-Term Sability on Srength and Environmental Suitability of Coal Fly Ash Slurry
by Masato Kawaguchi, Sumio Horiuchi, Atsuko Sato and Satoshi Nishimoto
Abstract

Previous studies by the authors have shown that the strength of cement containing coal fly ash slurry increases for up to 10 years.
Although the rate of increase depends upon the type of coa fly ash (CFA) mixture, the reason for the differences has not been
studied. Moreover, while long-term control of the environmental risk is crucial for the utilization of CFA, few studies on this
subject have been reported. To confirm the long-term stability of CFA mixtures, the authors conducted over a period of 15 years a
series of mechanical and environmental lab tests using 11 samples of various kinds collected from an actual construction site. The
tests prove that the mechanical properties of these CFA mixtures are stable and have lower environmental risk. A method for
choosing the appropriate type of CFA for devel oping long-term strength is also proposed.
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Cod  Sample Cement Waier slurry Molded Samples
Slurry  Fly-Ash  Depth  Content Content Slump Bleeding 7day qu 28day qu
8 No Type -m % % cm % MPa MPa
1 A 0.5 4 40 111 12 0.41 0.79
2 B 15 5 35 10.8 11 0.70 1.02
1 3 B 25 5 35 9.0 0.7 0.70 1.06
4 C 35 5 50 10.3 13 0.44 0.95
5 D 45 5 60 109 35 0.22 0.60
50cm 6 B 55 5 35 10.0 0.8 0.53 118
7 E 7.0 4 50 9.8 34 0.35 0.87
8 E 8.0 4 50 105 13 0.30 0.74
9 F 9.0 5 35 10.8 0.7 0.69 1.04
5cm 10 E 105 4 55 9.3 29 0.35 0.70
11 C 12.0 5 40 10.4 2.3 0.41 1.00
10cm

pH T-Hg Pb Cr(vl) Cd As Se B F

[-] [mgL] [mgl] [mglL] [mgL] [mglL] [mglL] [mgL] [mg/lL]
Purified Water 6.2  N.D. ND. ND. ND. ND. ND. ND. ND.
Seawater 81 N.D. N.D. 002 ND. ND. ND. 42 N.D.
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4) E
2 year Strength 10 year Strength 15 year Strength
Slurry[ " Av SD CV Av SD CV Av SD CV B
No MPa  MPa % MPa MPa % MPa MPa %
1 161 0223 138 1.66 0.138 8.3 186 0379 204 E
2 1.75 0219 126 1.78 0326 183 180 0373 208
3 260 0518 199 340 0.643 189 3.05 0636 20.8
4 0.86 0.069 8.0 082 0106 13.0 0.69 0118 17.0
5 096 0.153 159 1.00 0199 198 0.88 0142 16.1
6 157 0.105 6.7 1.80 0236 131 180 0278 155
7 595 0.563 9.5 6.85 0842 123 714 1101 154
8 421 0678 16.1 515 0933 181 524 0754 144 15
9 211 0253 120 251 0643 256 227 0250 110
10 498 0870 175 598 0889 149 6.41 0.602 9.4
11 216 0273 126 242 0435 180 253 0368 14.6
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C-SH ®
C-SH 28
Slurry Leachate: Purified water [ mg/L | Leachate: Seawater [ mg/L |
No pH T-Hg Pb Cr(VI) Cd As Se B F pH T-Hg Pb Cr(Vl) Cd As Se B F
1 10.1 N.D. N.D. 0.04 N.D. N.D. ND. 24 N.D.| 88 N.D. N.D. 0.05 N.D. N.D. N.D. 42 N.D.
2 10.0 N.D. N.D. 002 N.D. N.D.N.D. 1.4 N.D.| 88 N.D. N.D. 0.03 N.D. N.D. N.D. 56 N.D.
3 9.8 N.D. N.D. 0.01 N.D. N.D. ND. 1.3 N.D.| 87 N.D. N.D. 0.02 N.D. N.D. N.D. 49 N.D.
4 7.2 N.D. N.D. 001 N.D.N.D.N.D. 24 N.D.| 82 N.D. N.D. N.D. N.D. N.D. N.D. 42 N.D.
5 9.4 N.D. N.D. 002 N.D. N.D.N.D. 1.0 N.D.| 88 N.D. N.D. 0.03 N.D. N.D. N.D. 41 N.D.
6 9.5 N.D. N.D. 0.02 N.D. N.D. N.D. 1.6 N.D.| 87 N.D. N.D. 0.03 N.D. N.D. N.D. 43 N.D.
7 10.9 N.D. N.D. 002 N.D.N.D.N.D. 25 N.D.| 90 N.D. N.D. 0.02 N.D. N.D. N.D. 57 N.D.
8 10.8 N.D. N.D. 0.03 N.D. N.D. ND. 24 N.D.| 90 N.D. N.D. 0.03 N.D. N.D. N.D. 53 N.D.
9 85 N.D. N.D. 0.01 N.D. N.D. N.D. 0.3 N.D.| 85 N.D. N.D. 0.01 N.D. N.D. N.D. 3.6 N.D.
10 10.7 N.D. N.D. 003 N.D. N.D.N.D. 24 N.D.| 89 N.D. N.D. 0.02 N.D. N.D. N.D. 52 N.D.
11 9.5 N.D. N.D. 0.01 N.D. N.D. ND. 1.4 N.D.| 59 N.D. N.D. N.D. N.D. N.D. N.D. 48 N.D.
JLT46 0.0005 0.01 005 001 001001 1 08
JLT46(*) 0.0015 0.03 0.15 0.03 003 0.03 3 24
WPCL |58-86 0005 1 05 01 01 01 10 8 |[5090 0005 01 05 01 01 01 230 15

* N.D. : Not Detected

* JLT46 : Japanese Environmental Quality Standard for Soil Pollution

* JLT46(*) : Japanese Environmental Quality Standard for Soil Pollution for only upper zone of under ground water level
* WPCL : Japanese Environmental Quality Standard for Warter Pollution Control Law

18



Cr(V1) Concentration of Leachate[ mg/L ]

Cr(V1) Concentration of Leachate [ mg/L ]

B 60
E
2 E
60
14
E
0.10
——No.l —B—No.z2 A No.3
—%—No4 —@—No5 @ No.6
---0---No.7  ---¢---No.8 No.9
0.8 ---0---No.10 @ No.11
Purified Water
0.06
004
0.02
0.00 :
0 20 40 60 80 100 120 140 160
Residence Time [ date ]
Cr(Vv1)
0.10
——Nol —B—No2 A No.3
—>%—No4 —@— No.5 @ No.6
---0---No.7  ---¢---No.8 No.9
008 1 6.No10 @ Noll
Seawater
0.06
0.04
0.02
0.00
0 20 40 60 80 100 120 140 160
Residence Time [ date ]
Cr(VvI)

19

0.015

148
0.02mg/L
6
10.0
—4—Nol —®—No2 A No3
—%—No.4 —@— No.5 @— No.6
< go || ~O-No7 --0---No8 No.9
2 :0-N0o.10 @ Noll
B _
£ Purified Water
g 60
-
k<)
<
S
g 40
g
Q
)
o
(=]
S
m

0 20 40 60 80 100 120 140 160
Residence Time [ date ]
10.0
——No.l —B—No2 A No.3
—%—No4 —e—Nob5 @ No.6

% 8.0 | |---0---No.7 ---©---No.8 No.9
E ---¢---No.10 @  No.l1l
Q
= Seawater
g
k]
<
R
T
g
o
O
§ 20
o
s}

0.0

0 20 40 60 80 100 120 140 160



0.06 7
i cr(vi) . z Boron
jo2]
2 005 A £ 6 A -
— — A
ki B S
~ = 5 “ A
2004 o
= = A
8 g4 S
—
5 008 ° o . A M z A
& 8 3
[an] m
5 0.02 A DA 5 o 0
S 5 2 e
‘§ 001 [ ©.%® oA ‘g 1 o° _
e < Puriified Water =) < Puriified Water ||
S K A A A Seawater 5 A Seawater
o} o o
0.00 ‘ w oL ‘ ‘ ‘
000 001 002 003 004 005 006 0 1 2 3 4 5 6 7
c of TLT, Retertion Date = 148 [ my/L ] c of TLT, Retention Date = 148 [ mylL |
(Cr(v1)) ( )
§

15

1

2)

3 15

4)
14
28

1) Yanagihara, M., Horiuchi, S. and Kawaguchi, M. (2000 ) : “Long-Term stability of coal-fly-ash slurry man-made island” Coastal Geotechnical
Engineering in Practice, Nakase and Tsuchida ( eds. ) Balkema, Rotterdam. pp763-769

2) Kawasaki, H., Horiuchi,S., Akatsuka, M. and Sano,S. ( 1992) : “Fly-Ash Slurry Island : 11 Construction in Hakucho Ohashi Bridge Project”” J.
Materialsin Civil Eng. ASCE, pp134-152

3) Horiuchi, S., Taketuka, M., Odawara, T. an Kawasaki, H. (1992 ) : “Fly-Ash Slurry Island: | Theoretical & Experimental Investigations” J.

20



4

5)
6)

7
8)
9

Materialsin Civil Eng. ASCE, pp. 117-133.

Horiuchi, S., Tamaoki, K. and Yasuhara, K. ( 1995 ) : **Coa Ash Slurry or Effective Underwater Disposal” Soils and Foundations, Vol.35,
No.1, pp.1-10.

Raymond, S. (1961 ) : “Pulverized Fuel Ash as Embankment Material” Proc. Of Instruction of Civil Engineers, Vol.19, pp.515-536,900-904
Barenberg, E. J. (1973) : “Utilization of Ash in Stabilized Base Construction” Proceedings of 3 rd Int. National Ash Utilization Symposium.
BuMines, pp180-196

“ 2 " (1995)

Torii, K. (1985) : Basic Studies on utilization of Industrial Waste for Soil Stabilization ( Doctor Thesis for Kyoto University ) , pp.147-194
Hollis, J.F., Keren, R. and Gal, M. ( 1988 ) : “Boron Release and sorption by fly ash as affected by pH and particle size” J. Environ. Qual.,
Vol.17, No.2, pp.181-184.

21



	Long-Term Stability on Strength and Environmental Suitability of Coal Fly Ash Slurry

	header: 清水建設研究報告
	header2: 第82号平成17年10月


