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On the Granular Soil Stabilization

Masami HiwATAsHI and Mitsuru UEDA

Abstract

Though there are various sorts of soil stabilization, it is generally adopted as a practical procedure
for a fine graded and high plastic soil to improve its grading by means of adding some select

materials to the soil. In this case, many suggestions of the most suitable grading are made due

to the experiences in the past.

" .
Writers have especially marked Talbot’s formula P= (%) X 100 being said to give the maximum

density, and performed the compaction, uniaxial compression, Marshal and CBR test for the soil

samples whose exponential “n” varied according to mix sand and dust. Those resulis are reported

here.
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Table 1 The suitable nature of soil for cement stabilization
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Table 2 Characteristics of soil and sand
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Table 3 Characteristics of bituminous emulsions

Bituminous emulsion Bituminous residual
Itém Specific | Specific |Bituminous| Specific ‘Peﬁett;ation Softéning Flash Ductility
gravity | viscosity | residual gravity *point point
(25°C) ! (Engler) | (%) 25°C) | (25°C) 0 C) (I5°C)
MA—3|  1.017 \ 4.29 65.5 1.028 l 124 37.5 285 | =100
MK—3 1.010‘ - 4.54 56.6' 1.021 | 129 38.5 270 =100
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Vol.21 No.2 (1970)

Z DML T 2 DT, BRI X AR &
MTE 3, o) HMFOREIR C OEE EBKTEL
STIRILD AR ARITRV, d) WkRE BERER
B7 = vEFEL Y pFAY HADTT Wrish &
VW, BB 2o I RRTF O IEDER 2R o



R PR X A B IRT DN T

IZFERRLT & BAULETATE L T, AKOBIE % Bk

TAERDEEL NG, BRI VT E A

EEBIIFRD LN,

DEFR~— v VEBRODMEED Fig.6 351 Fig.7~

IRENTO S, EHERRLIGED Tod-T, Ch
CORMLOFDLI BT ENNLE THAHS. a)
—%E%ﬁ%Q%ﬁ&ﬁU<%§®%MKémmbé
TRALEMER 52 2 BORAEIIET 2. 200
HIZBEC Coulomb DI THEAL 7205, +-OFE %
RS R & ORI O L 1 & o TR R 2
33T Enboir s, b) HIELA0% & 50% T B
BHZT 5L, WORGRIBDINE B A E <
%w&%@%ﬁﬁﬁ%wgﬁcfﬁﬁwiuﬁ%X%
WIBAREF 5, o BMFIOE 12728 L
THHARVEETH b, LY 1303 & A L)
THB, FFBE No.2 25 No.l X hpbBEDZY,
T B LEMEDZALDFE LN DIE, B D2k i
Kmﬁd<%®&abn%.d)ﬁmm%mmawt
%7:iVﬂﬂibﬁ%%VEﬁ®ﬁﬁﬂﬁﬁu“%
WV OB T TR 2D 0 74 v HF DA
kﬁiﬁu%%%wm%®é®;bw%®ﬁmmab
K,

MA =3 10% MK -3 10%

1300

1200 .)\
1100 7 AN
1000 © //k A
v/
900

800 /

700

600 - v g \

500

400 4

300 v X

©

Stability value (kg)

200

afier soaking (g/cm3)

Dry density

0 17 33 50 67 8 0 17 33 50 67 83
Percentage of sand (2;)

Fig.6 Stability values of soil bitumen mixed
with sand (soil No. 1)

(19) 141

MA -3 10% MK-3 10% .

1300

1200 l

1100

1000
900
800 v |

700 - L]
600 |- —

500 —

Stability value (kg)

400
300
200 ]
100

after soaking (g/cm3)
[=;3

Dry density

0173350678301733506783
Percentage of sand (%)

Fig.7 Stability values of soil bitumen mixed
with sand (soil No.2)

4. CBR = 88

CDRER Talbot DR % MRS % L 5 KL
TE L, MMITE 2 ML 24 & ORISR %
5MITT B I DT80, FRHCISEK S %O
TNT & 2 ZEMPEE OIS 723 h T 3, 3R
SRMTD 5 FRIL 2R ARALE (No.2) &, =i
Th 5L 7276 5 BRI+ (No.3) o= Fa%
RAUTHEY, Z0OkEH Fig. 81 % #8255 Table 4
ORINTV S, TNb OB L OED S BRI 5
iﬁ%ﬁ%utéﬁ@%E%QMﬁiTééctwb
0% DT, MIRKERRONEN S 2. I E LT
IR BRI PE D) RS & SE4 TS OO 15 RS2 5 % {2
?6c&mbtw,%n6@mﬁm1mm4cz%ﬁ
TH%, 2BEEDIDTFEMS NI SRR BAL 72
HABERBEOIEEH ThH - T, 20HmEL2.624 T4
o1,

S TRUCHFEDHRI 2 RA L THiEORIE» 5 %
TESEARRBEIN TV A, ¢ oiEREge »
b Table 5 iTRT &2 BH LT =B+ icm 2,
0.074mm L EOKEDIIE Talbot D% B3 3
Lo HEL 1z,

NPT R gl &



142 (20) te ¥ IE XeEk H i
100
Ao.3 7‘1
No.2 1
re =gy
80 =) P —0.10 ppid
X |
/j#/y | o2 A4 /
S ] =22
< B /ﬂf o720 /
w60 H ) ey 1}
T 5
P et mBi = :
&,///}///
< //Ej
20
4
- /
1
0
0.001 0.003 0.01 0.03: 0.1 0.3 1 3
Particle size (mm)
Fig .8 Particle size accumulation curves
Table 4 Characteristics of soil, dust and sand
Soil Specific Liquid | Plastic | Plastic | Flow |Toughness It Specific
gravity limit ‘ limit ] index index | index € gravity
' |
No.2 | 2725 706 | 342 36.4 \ 165 | 221 | dust | 260
No. 3 2.842 l 89.1 45.6 435 | 332 1.31- l sand |  2.631
Table 5 Adding weight in gram to dry soil 1000 grams
Soil No. 2 i No. 3
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Table 6 Results of modified CBR test

Soil i No. 2 \ No. 3
Number | Dry Absorbed |Swelling CBR Modified| Dry lAbsorbedlSwellingJ% CBR f»Modifiea’
Item of density| water ratio (%) CBR | density| water ratio ’ (%) | CBR
compaction|(g/cm3)| ratio(%) | (%) 27l (%) \(g/em3)ratio(%)| (%) | )
10 1.30 61 27 16| 130 236 | 93| 18
Soil 4.7 4.6
only 25 1.47 9.4 151 309 : 1.47 | 18.3 8.1 | 3.7 :
| s 1.61 5.2 13 | 6.0 163 | 12,9 65 | 5.7
Added 10 1.30 13.4 07 | 3.1 1.29 | 197 1.5 | 3.2
152§ 25 1.47 39 03 (113, 145 | 146 | 117 13 | 6.2 9.1
ss | 138 0.6 02 |22.2 161 | 58 | 06 |125
Adjusted] 10 1.46 1o | 22 77 st | 147 | 7.8 | 2
;{fg”@% 25 1.64 58 1 1.5 [14.9] 168 | 168 | 8.0 57 11,3 107
s 175 | 20 | 08 |22 1.74 | 3.9 50 | 17.8
A i . o
Added 10 1.44 QS{ 14 | 7.4 1.44 | 15.4 74 | 25
simply | 25 1.61 531 08 132 I3.8 1 160 | 108 67 | 7.8 9.2
s 74 | L2 05 27| | 173| 65 | 59 18|
Adjusted| 10 1.50 105 18 | 59 1.54 | 11.8 65 | 3.3
:ffﬁ”é;l 25 1.72 4.9 | 1.4 (1681 184 | 172 | 64 6.2 [11.7| 13.5
] 55 1.8 | 18 0.7 |27.1 1.83 | 35 | 5.1 |21.0]
Added 10 1.48 10.7 1.7 | 58 1.53 | 12.4 75 1 55
simply 25 1.66 56 1 09 |124) 166 | 172 | 79 | 56 |11.3] 12.0
’ 55 180 2.2 0.5 | 212 1.82 5.1 47 | 187
2 180 2.2 05 212 - .
Adjusted] 10 1.54 | 9.9 1.4 ] 9.6 1.60 | 10.3 64 | 7.3
exacilyl 25 1.74 46 | 1.3 |175] 265 | 18 | 6.2 56 (148, 175
s 188 | 19| 06 | 359 1.88 | 3.4 | 51 |292/
Added 10 154 10.2 1.3 | 6.4 1.58 | 109 67 | 6.9
:'m(g’lzyo, 25 1.74 5.1 09 |14.2] 194 | |78 6.9 6.3 |l146| 15.8
’ J 55 1.87 2.0 0.6 292 1.88 4.3 5.3 1204
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