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The Fundamental Study of Soil Bitumen (The 3rd Report)

Masami HiwaTasHr and Kazuo Suzuka

Abstract

In the =o0il stabilization, how much stabilizing agent to be admixed for soil is impor—

tant not only in view of stability but also in economy. On this problem of soil bitumen,

as already explaind in the first report, the calculating formulas have been proposed by

C. L. Mckesson and I. R, F. respectively.

Writers have performed the soaked Marshal and Hveem stabilometer test for the

specimens of which evaporation ratios are constant at 40% but quantities of emulsion

are variable from 6 to 21%.

Subsequently investigated about the adequateness of these formulas according to

research the admixing quantity of emulsion giving the maximum stability, the obtained

results are mentioned here as the third report,
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Fig. 1 Particle-size Accumulation Curves of Soil Samples.
Table1l Nature of Soil Samples,
— :
SOJIS mple Colour G.(15°C) | L.L ' P.L. ' P.I F. 1
- B E—
No. 1 Blue Gray 2.669 36.1 18.0 18.1 11.9
No. 2 Brown Red 2.660 504 1 252 } 25.2 14.8
No. 3 Brown Yellow 2.666 ‘ 61.4 24.3 1 37.1 22.0
Table 2 Nature of Bituminous Emulsions,
l! Bituminous Emulsion Bituminous Residual
j T
[tem Specific Specific |[Bituminous Softeaing | Flash Ductility
Gravity Viscosity | Material |Penetration| Point | Point
(25°C) (Engler) (%) (25°C) °C) °C) ‘ (15°C)
S ‘ — . ‘I 1 N
M E-3 1.029 2.08 | 60.6 139 39.0 270 l 100cm +
CME-3 1.034 2176 57.3 113 38.5 278 { 100cm +
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Table 3 Nature of Soil Samples with Additives.

Soil Sample Additive ’ L.L. ! L g P.I F.I
Ca(OH)23% 38.7 25.6 13.1 6.7
No. L
P205 1% 31.2 16.8 14 .4 7.9
Ca(OH)23% 46.8 32.8 14.0 9.5
No. 2
P20s5 1% 52.2 20.0 32.2 8.2
Ca(OH)23% 60.2 29.3 30.9 14.5
No. 3
P20s5 1% 43 .4 21.3 22.1 11.4

Table4 Result of Compaction Test for Soil Samples.

Item } Optimum Moisture Content (%) }

Maximum Dry Density (gr/cm3)

None Ca(OH)23% P205 1%

Additive|  None (Ca(OM)23%| P20s 1% |

\ ’ ‘
No.1 | 18.4 ‘ 21,1 ! 17.3 ’ 1.641 1.580 ‘ 1.601
' |
No.2 | 20.6 2.0 | 218 1.645 1.578 | 1.553
f ] \
No.3 20.3 | 19.9 | 19.1 | 1.632 1.639 | 1.658
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Fig. 2 Results of Marshal Test for the Soaked S€oil Bitumen using Soil Sample No. 1
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Fig. 3 Results of Marshal Test for the Soaked Soil Bitumen using Soil Sample No. 2,
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Fig. 4 Results of Marshall Test for the Soaked Soil Bitumen using Soil Sample No. 3,

Vol 17, No.2 (1966)



VAN TF L~ 2 v BT BB 47

1.9 16 0100 r
S ~——
\[ . S 5 z 3 Y -
o RN ° g
w0 ) g
5518 5 212 5 80 T
R w © °
w o 3 & [ /ﬂ
g o £ £ C
S ) o) = é
oal7 2 3 60]— N
SRE PN “ & N
AN
1.6 M_,\\ 5 ‘ T 40
~
1.5 =0 220
= = 3
l:"‘?‘gl 5 o 12 S 6
g @ ~ g -
S 2 £ 2
- £ 5 4
Z9l1.7 =8 2
O O
1.6 \M 4 e O Dol G (o) 2
O ~=g >
0
L5 6 9 12 15 18 21 0 6 9 12 15 18 21 6 9 12 15 18 21
Emulsion (%) —— > Emulsion (%) ————> Emulsion (%)

Fig. 5 Results of Hveem Test for the Soaked Soil Bitumen using Soil Sample No_ 1
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Fig. 6 Results of Hveem Test for the Soaked Soil Bitumen using Soil Sample No. 2
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Fig. 7 Results of Hveem Test for the Soaked Soil Bitumen using Soil Sample No. 3
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Table5 Data for calculating Mckesson or IRF Formula,

Soil Sample | A (%) B (%) C (%) D (%) P (%) Formula
40.6 20.5 20.6 — — Mckesson
No. 1
0.3 5.3 13.1 81.3 7.82 IRF
33.1 7.3 35.9 — — Mckesson
No.2
1.6 3.4 19.1 75.9 7.50 IRF
19.5 10.8 32.2 — —_ Mckesson
No. 3
4.6 18.3 14.7 62.4 6.49 IRF
Table6 Most Adequate Percentage of Admixing Emulsion,
Soil ) Marshal Test Hveem Test
Sample | Culsion [Syithout | With | Without | With Mckesson | IRF
ample Additive | Additive | Additive | Additive
M E-3 11.0 13.5 10.5 8.0 11.3 12.9
No.1
CME-3 15.0 14.5 16.0 [Not Clear 11.3 13.6
M E-3 17.0 18.5 16.5 |Not Clear 15.0 12 .4
No.2
CME-3 12.5 18.5 20.0 15.5 15.0 13.1
M E-3 15.0 14.5 11.0 12.0 13.3 10.7
No.3
CME-3 17.0 16.0 15.5 14.0 13.3 11.3
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