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Abstract; This research aims at the stability of expansive soil which were collected from the
subgrade slope of expansive soil in Yanbian region of Jilin Province. The physicochemical
property, soil grain, mineral composition and the expansion property of the specimen were tested.
The pore structure characteristics were studied using mercury injection experiment. Furthermore,
the soil pores were divided into four size intervals, i. e. , big pores, moderate pores, micro-pores
and ultra-micro pores by using fractal geometry theory. The study indicated that five specimens
were identified as slightly-expansive soil by expansibility testing. Pore sizes of the high expansive
soil mainly fall in between micro-pores and ultra-micro pores, while pore sizes of the weak
expansive soil mainly fall in between big and moderate pores.
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mechanism
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Sketch map of sampling locations

Fig. 1
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Table 1 Particle size distribution of soil samples ( mass fraction) %
ARif%E/mm
T HGS R g vt | Fhoki 2
2~0.5 0.5~0.25 0.25 ~0.075 0. 075 ~0. 005 0. 005 ~0. 002 <0.002
Y1 0.57 0. 67 0. 84 23.10 14. 10 60. 72
Y2 0.77 0. 67 0.97 13. 10 17.90 66. 59
Y3 0.35 1. 10 1.71 15.34 17.34 64. 16
Y4 0.18 1. 14 1. 16 12.96 18.72 65. 84
Y5 0. 67 0. 56 0. 85 18.48 19. 48 59. 96
Fz2 ITHMFTUES (RESEH)
Table 2 Mineral composition of soil samples ( mass fraction) %
Fitay AT Y
TS
A gHRA FEMRE A& ay mERa SRKa e ARA S AR
Y1 9 8 53 70 16 10 4 0 0 30
Y2 9 4 66 79 11 5 4 0 1 21
Y3 8 0 59 67 23 3 4 2 1 33
Y4 8 5 60 73 16 6 5 0 0 27
Y5 9 6 51 66 21 8 4 0 1 34
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Table 3 Physical and chemical properties of soil samples
KIRA . - .
T k= KRN E THEE W W MR MEREL q G o
G p/(g-em™) po/(g-em™) w/%  w,/% 1, I P AVEU/%
%
Y1 46.98 1.78 1.50 68 35 33 0.363 8.09 0. 080
Y2  40.47 1. 80 1.47 64 35 29 0. 189 7.87 0. 062
Y3 21.19 1.92 1.63 54 27 27 -0.215 7. 64 0.078
Y4 37.01 1.90 1.39 53 34 19 0. 159 6.96 0.079
Y5 29.59 1.87 1.44 48 27 21 0.123 6.44 0. 136
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Table 4 Expansion characteristic of soil samples

ppzm 1 ; /Hjiﬂ& ﬂﬁﬁfé&aﬁ ﬂﬁ/(}io%}i wg}a%
Y1 42 24.11 17.1 33.56
Y2 58 64. 07 32.8 48.10
Y3 49 34.59 22.5 38.30
Y4 49 45.39 27.6 47.58
Y5 42 27.29 19.3 34.09
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Table 5 Porous characteristics of soil samples

T ALBUATRR Lg% EEHLE HERER
g%  (mL-g™") % wm (m’-g ")
Y1 0.2133  33.066 8 0.111 7. 660
Y2 0.117 1 21.096 7 0.043 10. 922
Y3 0.1410 24.788 6 0. 062 9. 050
Y4 0.126 8 22.389 2 0. 054 9. 966
Y5 0.1677 26.3957 0.078 8. 674
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Fig. 2 Cumulative pore size distribution curves
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Fig. 3 Cumulative fractal curves of pore diameter and
pore volume
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Table 6 Fractal dimension characteristic of pore
distribution of soil samples
Sy ML RRLE
WD ZRHER d/mm

o

A 3%
P B

X1 2.0290 0.9710 0.9597

K2 1.1268 1.8732 0.9655 0111
Y1 0.040 3

X[a]3 0.3976 2.6024 0.98938 3 8882
X[a]4 0.0395 2.9605 0.8505
X1 2.3050 0.6950 1.0000

0.0110

X2 1.5395 1.4605 0.9662
Y2 0.0504

K3 0.1040 2.8960 0.8943 o oo
K4 0.0335 2.9665 0.9962
K1 1.8276 1.1724 0.995 1
: 0.009 1
K2 1.3783 1.6217 0.9857
vz 0. 0402
I3 0.2869 27131 0.9619 4 go'c
K4 0.0404 2.9596 0.985 I
K1 2.2390 0.7610 1.0000
K2 1.5183 1.4817 0.9352 2-0105
Ve , . 0.0401
X3 0.1369 28631 0.9902 3 o0
K4 0.0375 2.9625 0.9542
K1 1.8970 1.1030 0.9972
K2 1.2602 1.7308 0.9788 °0-0110
Y5 ki3 0.2354 2.7646 0.9026 02
I‘Eﬂ . i .9 3004 8
K4 0.0399 2.9601 0.9366
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Table 7 Pore size distribution of soil samples

NEE{RE R0 %
St ANTFALAR BT SRR

- AR i /N X
<0.0lpm 0.01 ~0.04pm 0.04 ~4pm >4pm

Y1 2.4617 8.5901 63.6411 25.307 1
Y2 4.5017 27.1207 54.5587 13.8190
Y3 3.5367 17.5019 62.7813 16.1800
Y4 3.9016 26.7207 54.5586 16.8190
Y5 3.5367 13.501 9 65.7814 17.1800
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