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Table 1 Material properties of soil
Particle density (g/cm’) 2.64
Optimum moisture content (%) 11.85
Maximum dry density (g/cm”) 1.87
Maximum grain size (mm) 19
D,, (mm) 0.82
Ignition loss (%) 2.156
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Table 2 Composition of the stabilizers

Hydrated lime  Ferric oxide Aluminum sludge Sewage sludge ash
Fe Lime 75% 25%
Fe-Ash Lime 60% 25% 15%
Fe-Al Lime 65% 20% 15%
Table 3 Chemical composition of ferric oxide and aluminum sludge
FeO Fe,0, Sio, ALO, TiO,  Others
Ferric oxide 0.27 94.92 0.48 1.02 0.05 3.26
Aluminum sludge 0.14 4447 16.42 21.01 2.69 15.27
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Table 4 Laboratory test cases

Case Stabilizer Content  Aging Tests
1 Fe-Ash Lime 4% 7 Unconfined compressive test, Flexural test
2 Fe-Ash Lime 4% 28 Unconfined compressive test, Flexural test, Dynamic triaxial test
3 Fe-Ash Lime 7% 7 Unconfined compressive test, Flexural test
4 Fe-Ash Lime 7% 28 Unconfined compressive test, Flexural test, Dynamic triaxial test
5 Fe-Ash Lime  10% 7 Unconfined compressive test, Flexural test
6 Fe-Ash Lime  10% 28 Unconfined compressive test, Flexural test, Dynamic triaxial test
7 Fe-Al Lime 4% 7 Unconfined compressive test, Flexural test
8 Fe-Al Lime 4% 28 | Unconfined compressive test, Flexural test, Dynamic triaxial test
9 Fe-Al Lime 7% 7 Unconfined compressive test, Flexural test
10 Fe-Al Lime 7% 28 Unconfined compressive test, Flexural test, Dynamic triaxial test
11 Fe-Al Lime 10% 7 Unconfined compressive test, Flexural test
12 Fe-Al Lime 10% 28 Unconfined compressive test, Flexural test, Dynamic triaxial test
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Loading condition (s) 0.1(s) loading, 0.9(s) rest
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Photo 1  SEM of soil stabilized with 10% of Fe-Ash
Lime after 0 days
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SEM of soil stabilized with 10% of Fe-Al
Lime after O days

Photo 2

Photo 4  SEM of soil stabilized with 10% of Fe-Al

Lime after 28 days

Photo 3 SEM of soil stabilized with 10% of Fe-Ash

Lime after 28 days
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SEM of soil stabilized with 10% of Fe-Ash
Lime after 28 days
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Lime after 28 days

* : CaO-Alz0y H:O
® : C40-5i0:11:0
87CaC0s
Ay R0
0 CaOH):
W 3C50-A10;

i H \ | ,‘ i

|
|
i\ |

|

«Lu it \MJA«“‘.J bty M\U .JA ) f\f‘r\"’\f\.n \m_/ﬁ.ai

Fig, 24 X-Ray diffraction pattern
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Evaluation of Lime Mixed with Aluminum or sewage Sludge Stabilized Soil for Road Base Material

Masashi KAMON, Takeshi KATSUMI, Huanda GU*, Masahiro I

*Graduate School of Engineering, Kyoto University

Synopsis

Aluminum and sewage sludge are the waste from industry or habit life. The purpose of this paper is to investigate the
utility of these waste as road base material. Because the ferrum lime stabilized soil has been used actuality for road base
material for long time, by mixing the aluminum or sewage sludge with ferrum lime, the mixture may be used as stabilizer for
road base material. It may be hoped to improve pavement as well as make use of waste. In order to demonstrate the benefit of
the mixture material toward improvement of pavement performance, a series of laboratory tests had been carried out such as
unconfined compressive test, bending test and cyclic dynamic triaxial test, furthermore, the micro structure of stabilized soils
had been observed by SEM(scanning electron microscope) and X ray analyses device to make out the mechanism of
improving in strength and durability of stabilized soils.

Keywords: Soil stabilization; unconfined compressive strength; flexural strength; resilient modulus; X ray diffraction

analyses; electron microscope
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