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Table 1 Chemical composition and contents of fly ash

70% Si0, ALO; Fe,0; Ca0 MgO K,0 NayO  SOs
15% 60% /% 49.0 24.05 4.44 2.38 0.37 1.26 0.34 0.36 9.43
GBJ—594—79 1l 2
Table 2 Chemical composition of lime
1 Si0, + AL O; €0 MgO0  Fe05  ALOy S0,
77.51% 9.43% dy = /% 7299 075 0.5 1.4 447 191
0.043mm dg=0.097 mm d;y = 0.023 mm.
2 72.99% GBJ—594—79 11
2 1
2.1
88:12 A 80:20 B 1
A 04 =0.945 g/cm’ w=37% B
0.978 g/cm® 34% A B
3
Table 3 Permeability coefficients of fly ash with varied dry density
/ g em™3 0.80 0.85 0.90 0.95
/ems ' 7.96x107*  4.00x107* 6.35x107%  6.44x 1077
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Fig.1 Compaction curve of fly ash-lime mixture
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Fig.2 Permeability coefficient-age curve

4 Eg1-2
Table 4 Compression modulus Eg |,

of fly ash mixture with varied ratio and age MPa
/d

75:25 80:20 85:15 90:10

30 53.33 38.10 26.67 20.00

60 80.00 42.00 32.00 22.86

1.0g/cnt’.
c
c 100 ~330kPa ¢  27°~5(°

5.
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Fig.3 Curve of direct shear of fly ash mixture with varied ratio Fig.4 Relation of cohesion with ratio
2.5.1
400
5 28d AiH 90 : 10
5 < 300
o,
G < 200
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15% 0.2% ~2.5%
.15 _ '0)- 2 30 60 90
85:15~80:20 . 1
2.5.2
5 5 T
0.8¢ Jem® 0.9¢ Jem? Fig.5 Relation of cohesion with age T
100% 0.9 g/cm’ 1.0 g/cm® 75% 0.1g/
cm® 75% ~ 100% 0.8 g/cm’ 80:20
920 kPa 1.0g/cm’ 90:10
2786 kPa 3 6
40001
#2284 3
5 qu . 2
3000F 1 Fctk 80: 20 1
Table 5 Unconfined compression strength g, 2 BEH 8515
. . . . o - 10
with varied dry density and ratio kPa @ 2000k 3 Aotk 90 :
pa/ g em™? N
0.8 0.9 1.0 1000
90:10 768 1594 2786
85:15 918 1771 3079 08 0.9 1o
Pil(g-cm™)
80:20 920 1791 3156
28d 6
Fig.6 Relation between unconfined compression
strength and dry density
2.5.3
6
. 6 1 1.5
14 ~60d

1.0g/em’



1999 5

60
6 o 8000 2;=1.0 g/cm’
Table 6 Unconfined compression strength ¢, B85 : 15
with varied age and dry density kPa 6000¢
<
od/ g em™? @ 4000 2;=0.9g/cm’
/d =
0.8 0.9 1.0
2000t 2=0.8 g/em®
14 300 650 1240 /
28 918 1771 3079 0 1'4 58 6'0
60 2136 4133 7589 rid
85:15 . 7
2.5 4 Fig.7 Relation of unconfined compression strength with age
7 9u
Table 7 Uncofined compression strength ¢,
73 with varied curing conditions
7 /d /kPa
670
28
960
1132
60
18%4
85:15 1.0g/cm’®
6
7 6 7 6 7
4
3
SIOZ Alz 03 F62 03
Ca OH 2

Si0, + xCa OH , + nH,0 = xCa0O- SiO,- mH,0
ALO; + xCa OH , + nH,0 = xCa0- ALOs;- mH,0

A1203 + xCa OH 2 + yCOZ + 7LH20 = xCaO- A1203' yC&CO3 mH20
Fe,0; + xCa OH , + nH,0 = xCa0- Fe,O3- mH,0
xCa0 Si0; mH,0 xCa0 AlL,O; mH,0
xCa0 AlL,O; yCaCO; mH,0 xCa0 Fe, O3 mH,0 .
4 8a ~ d
8 a b
8 d
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a 12% b 12%

c 20% d 20%
8

Fig.8 SEM micrographs of fly ash mixture

9
Gu = quo + t—1to M,
Gu— t kPa ¢,——1o kPa M,—— kPa/d.
8 M,
§ o SR Table 8 Strength growing coefficient M,
s i with varied dry density and time period kPa d~!
Qo |— — — 1 / g cm™? M, 0~14 M, 14~28 M, 28~60
| | 0.8 21 44 38
: lI 0.9 46 80 73
0o [ ]
T/d 1.0 88 131 140
9 ¢-~T 85:15.
Fig.9 ¢, T curve
M, M,
0 M,
8
M, 0.9g/cm’ 1.0g/cm’

0.9~1.0g/cm’ 8
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Experimental Study on Engineering Properties of Flyash-Lime Mixture
Zhang Xiaoping Yu Zhongquan
College of Civil Engineering Hohai Univ. Nanjing 210098

Abstract  Based on laboratory tests the engineering properties of fly ash-lime mixture including compaction
permeability compression shear strength and unconfined compression strength are researched in addition the best
mixing ratio of the fly ash mixture is determined. The strength development mechanism of the fly ash mixture is analyzed.
The mixed material can be used as pile material to reinforce soft foundation and it can also be used as cushion material
due to its permeability and the fly ash mixture cushion can replace sand cushion. Owing to its better engineering

properties the material is a good one to reinforce soft foundation.
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