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An Experimental Study on The Compressive Strength of Soil Stabilized with Quick Lime and
Briquette ash
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Abstract

In order to have compressive strength tests and frost heaving tests, two sorts of soil samples
at Chonbuk-Do area were used.

According to this research, the compressive strength of soil which was mixed by quick lime,
was largely increased until 28 days but after 28 days, the increment of strength was seldom
found and its maximum compressive strength increasing rate for content of quick lime was
10~15% scope.

In the mixed rates of quick lime and briquette ash, the compressive strength of soil which
was mixed by quick lime and briquette ash, was increased by increasing mixed rates of quick
lime and its compressive strength was increased by additional quantity.

The compressive strength of mixed soil within freezing-thawing 1 cycle was diminished
around 30% compared to non-freezing soil s 28 days compressive strength but there were no

movements after 2 cycle.
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Fig. 1 Grain size distribution curves
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Table 2. Physical properties and chemical composition of quick lime used

Item SiOg Al203 | Fez03 Ca0 MgO NazO K20 |Ig—Loss| Sum

CO{lgtbe)“t 2.0 0.6 0.4 | 922 1.8 | 0.02 | 0.06 | 2.33 100

Table 3. Characteristics of briquette ash used

Item | G.S | SiOz |Al:Os|Fez03| CaO | MgO | K20 |Ig-Loss | o, a%. | Ber. finer than

C"(’,‘}g‘)"m 2.5 54.0/33.3| 5.6 | 0.3 0.9 (0.86| 007 | 0.5(mm) 6.0
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Fig. 2 Sketch of mold used
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Table 4. Unconfined Compressive strength of quick lime soil mixtures
FP71E | AR FF| S—1 Soil | S—-2 Soil | FP7)E | BYSFF| S—1 Soil | S-2 Sl
() (%) (kgf/cm) (kgf/cm) () (%) (kgf/cm) (kgf/cm)
0 1.2 1.0 0 1.8 15
5 2.0 1.8 5 10.3 6.2
0 10 2.3 2.0 30 10 19.8 9.8
15 2.7 2.2 15 25.0 13.0
20 2.9 2.5 20 25.5 13.7
0 1.3 1.3 0 1.9 1.6
5 1.5 3.2 5 11.2 6.5
7 10 6.7 4.0 60 10 20.7 10.2
15 8.1 5.7 15 25.8 13.5
20 10.5 6.6 20 26.4 13.9
0 1.5 1.5 0 2.0 1.7
5 6.8 4.2 5 11.5 6.7
14 10 9.8 5.6 90 10 20.8 10.5
15 12.1 7.8 15 25.9 13.7
20 15.2 9.5 20 26.8 14.0
0 1.8 1.5
5 11.2 6.2
28 10 19.7 9.8 -
15 24.8 13.1
20 25.7 13.7
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Fig. 3 Relationship between compressive Fig. 4 Relationship between compressive
strength and quick lime content strength and quick lime content
at various curing days (S—1 soil) at various curing days (S—2 soil)
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Table 5. Unconfined compressive strength values obtained for several combinations
of quick lime and briquette ash at 28 days curing periods

A7) %ol B 28Y 4FAE (kef/cn)
A3 A3 5% 10% 15% 20%

S-1 S-2 S-1 S-2 S-1 S-2 S-1 S-2
1:9 0.5 0.3 1.6 0.9 2.0 1.2 2.2 1.9
3:7 2.3 1.2 5.5 2.7 7.2 3.2 9.1 3.9
5:5 3.4 1.9 13.4 6.7 15.2 7.2 16.2 8.0
7:3 6.9 3.8 17.7 8.0 19.8 9.1 20.8 9.7
9:1 9.5 5.3 18.1 9.0 22.0 10.2 22.8 11.0
10 : 0 11.2 6.2 19.7 9.8 24.8 13.1 25.7 13.7
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Fig. 5 Effect of variations in quick lime to Fig. 6 Effect of variations in quick lime to
briquette ash on compressive strength briquette ash on compressive strength
of 28 days cured specimens (S—1 soil) of 28 days cured specimens (S—2 soil)
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Table 6. Unconfined compressive strength of quick lime soil mixtures after freezing thawing

A5 %2 - 83 Cycle (&$): kef/ard)
03 13 23] 33 43 53 63] 73]
S-1|S-2|S-1|S-2|S-1|S—-2(S-1|S-2|S-1|S—-2|S—-1|S—-2|S-1|S—-2|S-1|S-2
0O |18|15]12|1.0/1.0/08[09[08|0.8/0.7[0.7]0.7/|0.7/0.6|0.6]0.5
5 11.2/6.2 |82 |58 |75]50|7.2|4.7|68|43|65|4.2]6.4]4.2]64]4.0
10 [19.7] 9.8 [14.0| 7.0 |13.1] 6.0 [12.3] 5.8 |12.2| 5.5 |12.0| 5.5 [12.0| 5.4 |11.9| 5.4
15 |24.8(13.117.3| 9.1 |16.8| 7.8 |16.2| 7.5 |16.0| 7.0 |16.0| 7.2 |15.8| 7.0 [15.8]| 6.8
20 |25.7113.7/18.8| 9.9 |18.0| 8.8 |17.9| 8.2 |18.0| 8.0 |18.0| 8.0 [17.9| 7.9 |17.7| 8.0
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Fig. 7 Relationship between compressive Fig. 8 Relationship between compressive
strength and freezing — thawing of strength and freezing — thawing of
quick lime soil mixtures(S—1 soil) quick lime soil mixtures(S—2 soil)
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