VAIWE T o — X BT BRI

R G

(59) 379

4 )

£ H i

The Fundamental Study of Soil Bitumen (The 4th Report)

Masami HiwATASHI and Mitsuru UEDA

Abstract

The stabilized soil mass by bituminous emulsion is deformed when loaded as much as the

other structures, but the behavior of its deformation is different corresponding to the value of

load, speed of loading, water content and temperature of the sample.

Generally speaking, in the

case of small and rapid loading, low moisture and temperature, it is tended to show an elastic

condition in which the stress is proportional to the strain, but in the other case it happens to flow

plastically and becomes a viscoelastic state.

after the dry and wet curing formerly suggested.

with a viscoelastic theory.
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The writers have experimentally measured the stresses
and strains about the test pieces of soil bitumen being compressed at 1 mm/min

rate of strain

It is reported here to be investigated the results
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Fig. 3 Compaction curves
Table 1 Characteristics of soil Samples
Soil Base Specific‘ Liquid | Plastic | Plastic | Flow ‘lToughness Optimum|Maximum
o ole| ook Colour . _ moisture | dry
samp ¥ gravity | limit limit index | index | index content | density
. | | 1
No.1 Serpentine gigﬁggjh 267 66.5| 26.4| 401 22.6| 1.77 22.5 1.543
No. 2 | Granite | Dark red| 2.890 71.9 47.4 24.5 24.7 | 0.99 32.8 1.430
No.3 Limestone BrOWMSN 5660\ 76,7 | 365 402 19.2 i 2.09 28.5 1.424
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Table 2 Characteristics of bituminous emulsions
Trem Bituminous emulsion ! Bituminous residual
Desig- | Specific " Specific | Bituminous Specific " Penetr- llSoftening ‘ Flash \ Burmng 4 Ductility
) gravity viscosity | residual gravity | ation J point | point | point ‘
nation | (25°C) ‘ (Engler) | (%) (25°C) . (25°0) " o) (°C) ’ O i (10°C)
[ ! ‘
ME-3 | 1.023 4.2 ‘ 63.9 | 1.036 | 132 4.5 ' 290 é 370 | 10081
\ ! |
CME-3t 1.013 | 4.54 J 55.9 1.023 | 164 40.0 | 254 | 297 100L) [
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Table 3 Results of compaction tests
Soil sampte ‘ No. 1 } No. 2 ’ No. 3
| | o
Optimum moisture content l 17.7 . 27.4 25.3
Maximum dry density ' 1.763 | 1.622 1.568
Table 4 Results of unconfined compression tesis
Soil Ttem ME-3 ME-3 FCa(OH) CME-3 CME-3+P,05 1%
sample | Emulsion(%) | 10 | 15 | 20 | 10 | 15 i 20 | 10 | 15 |20 ‘ 15 | 20
No. 1 Density(g/cm3) 1.67] 1.64] 1 63 — 1.59| 1.48 1.68| 1.66 1.60 1. 63 169J 1.63
Strength(kg/cm®)| 2.30 2.62] 3.74 — 1.99| 1.54 3.73 4.71 3.83 ;w§34*1>zo‘73,80
No. 2 Density(g/cm?3) 1.43 1.50| 1.45 1.49 1.56 1.46] 1.47 1.5l 1.52 1.52= 1.51] 1.50
}Strength(kg/cmﬁ) 0.81 3.33 1.78 1.06‘ 2.76| 1.93 0.90/ 2.03 2.61 178‘ 1.54| 2.55
. - SR e
No 3 Density(g/cm3) 1.47] 1.48 1.47 — 1.51] 1.44/ 1.53 1.54 1.52 ]53! 1.51] 1.49
! Strength(kg/cm3)! 1.93 2.80 3.05 — 3.801 1.21 4.67] 6.62/ 3,93 270; 6.07 3.79
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Fig. 4 Stress-strain curves (Soil sample No.I)
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Table 5 Spring and dashpot constants

ME-3+Ca(OH)2

Soil Ttem ME-3 o CME-3 CME-3+P:051%
sample | Emulsion (% | 10 | 15 | 20 | 10 | 15 20 10 |15 | 20 10 | 15 | 20
No. 1 | E(kg/cm?) 85.9 75.3 117| — 186 106, 131| 217 | 151| 74.5 323 | 216
. (5%;§2n) 263 | 316 | 428 | —| 444 | 444 | 648 | 493 421 | 233 | 909 | 595

No »  Elke/em?) 30.20 105 | 51.00 77.5 152 | 64.7] 59.1 77.7 74.2) 108 | 112 | 151
o (E20) 245 a9 | 168 135| 293 216 96.0 236 | 96| 76| 221 317

No. 3 E(kg/cm?) 148 | 151 | 185 — 212 | 122| 190 241 | 280 287 | 448 | 342
g (e § 203| 92| 352| — | 40 153| 612| 791 412 | 334| 883 397
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