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An experimental study of the permeability of undisturbed and remolded
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Abstract . In order to simulate the fact that the foundation soil is generally subjected to overlying loads and so
on, a loadable osmosis apparatus is developed in this paper. The typical dilated mudstone at the second double
line of the Lanxin railway is taken as the research object, and the permeability test under different load grades
of the original and remolded soils is carried out. Value of the load is 0, 0.1, 0.2, 0.3 and 0.4 MPa. The
results show that, the coefficient of permeability increases slightly with the increasing infiltration time. The
coefficient of permeability of the undisturbed soil decreases with the increasing load. The results, provide a

basis for analyzing the decrease in permeability of the foundation soil with the burial depth. The coefficient of

permeability of the remolded soil decreases with the increasing load. For the high fill road foundation soil, the
overburden load has an effect on the permeability. By further comparing the permeability of the intact soil and

remolded soil, it is found that the coefficient of permeability of the remolded soil is 1 order of magnitude larger

Y5 B H#A: 2018-05-30; £1T H#: 2018-09-03

730070, China; 2. Key Laboratory

EETR : KRICEEMAUH A BA & it 3078 80 SRy (IRT_LISR29) 5 0 [ B i 5 28wl BHBLF 90 0T S 3l BRE( 22015 - GOOL) 595 4F A
A 62 A2 (2015QNRCO01) 5 & R A% 5 R B 3130 5 BlE St 35 47 Q8 A A £ 45 314 5 1 4 SE Al WF 58 R8T BE 1R (145RJTA332)

E—1EH: TN (1994-) 5 W LT A, ERNFEHF RS B I J7 1 P57 . E-mail:982881022@ qq. com
BIAEE : TRA(1962-) 5 14, #4101 A= T 0, AR B8 L 85Tl A 1R BT 20 AR AR 5 BORWE 5 .

E-mail: wangqc@ mail. lzjtu. cn



-124- FME A AR AT R 5 IR A B B R TR

2019 4¢

than that of the intact soil. The variation law of the coefficient of permeability is compared, and the reasons for

the change in the permeability of the undisturbed soil and remolded soil are analyzed.

Keywords: coefficient of permeability; loadable osmosis apparatus; mudstone; load; undisturbed soil;

remolded soil; Lanxin railway
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Table 1 Basic physical properties of the soil samples

S A A b % GHRI A b/ % BT A/ % B K R % YRR/ % BB F 52 4/ (mmol - kg ™)
2.1 2.8 1.4 22.4 287.47
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Table 2 Test results of soil permeability under different loads

LE £ T BB FH/(10 em-s™")
MPa 1R F2W B3 FHE
0 6.13 6.16 6.27 6.19
0.1 5.85 5.86 5.92 5.88
0.2 4.86 5.01 5.02 4.96
0.3 3.21 3.22 3.25 3.23
0.4 2.68 2.72 2.81 2.74
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Fig. 3 Coefficient of permeability of the original

soil under different loads
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Table 3 Experimental results of the remolded soil

permeability under different loads

LEr i BEFEK/(10 Pem-s")
MPa EHRRN B2 w EHERN F3E
0 8.91 8.94 9.08 8.98
0.1 7.32 7.35 7.41 7.36
0.2 5.76 5.89 5.96 5.87
0.3 5.28 5.29 5.38 5.32
0.4 4.81 4. 86 4.87 4.85

WE3ITHRMHR N TPHEBERBHEER
M- IR SRR, K 4 R, hERA . BEE A
R ) fof 2K BB RECRBUNEA . B E R B
A Al e S O B R BN, R S et e i AR
MR/, T 0.1,0.2,0.3,0.4 MPa 335 & 504
Sk TC o B 9B B BB 82% .65.4% 59.2% 54% B



7K S Hl T AR H i . 127 -

ETR ]
9.6
84l
=
(5]
é 72
=
E2)
‘;é’ 6.0 |-
:ﬁ\} \.
48 \\\w
1 1 1 1 1
0 0.1 0.2 0.3 0.4
JE J1/MPa

B4 AEGTHETELELTESEREME
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remolded soil under different loads
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Fig. 5 Comparison of coefficient of permeability between

the intact soil and remolded soil under different loads

TR GRS ER f EB R  E] 22
B, LR UK 8 3 BB, B g =

k.
Bass kg P =0,0.1,0.2,0.3,0.4 MPa i =
JEUIR £

14.5,12.5,11.8,16.5,17. 7; [ LA F i ,m b P i34 /0
JeI /NG R R AR 0.2 MPa B e/

BT IR A HBORE BRAS e A R e SR e, AT AR
it S AR 5 I 2 1) AL B 2R L B A3 A B S A5 O T
S ST E Z BB EE LR,

3 it

(1) 7 SCRIF A 5% AT o 2892 3 A8 T L R A 0
IR b BEAT AN TR 7 BF T BB B R, BAT B R
SEHTE

(2) IR £ 35 8 A BORE A 467 200 R A2 /N, AR 4
ML 52 Ah B 7 AR AL B, B 3 b R 1 Bl R 2R O
i, AR B 7 R EE N

(3) 28 15 38 & BB A 7 2 KA /), A2 4k
MW IMIE” 0 Fror g L mE, RE LB
75 ARG A b A 808 RN AR /D

(4) 384 X0 UK 1 Fn e 28+ P B &, AT A
HI 1B S R EOIR 18 3 RBOR, HAH 22—
. mEGEER £ ER B B A
(5]« X 5 B0 1) SR iy 28 i P Rl R S A i e 9
YO ey 2 R — 2P TR

5% 30
[ U] Bk, BROIBT, Wi, . i BRI £ b 5 i o

IR RS SBR[ ]. cliE i TR
#,2016,16(1): 63 -72. [YANG G L, QIU M M,



<128 -

FHEE A AT RS R A B E M R T Y

2019 4¢

[4]

[5]

[6]

[7]

[8]

[9]

[10]

YANG X, et al.

parameter sensitivities of new cutting subgrade for

Dynamic characteristics and
high-speed railway in expansivesoil area[ J]. Journal
of Traffic and Transportation Engineering, 2016, 16
(1): 63 -72. (in Chinese) ]

ITO M, AZAM S. Engineering characteristics of
aglaciolacustrine clay deposit in a semiarid climate
[ J]. Bulletion of Engineering Geology and the
Environment,2009, 68(4) . 551 —557.

ITO M, AZAM S. Determination of swelling and
shrinkage properties of undisturbed expansive soils
[J]. Geotechnical and Geological Engineering, 2010,
28(4) . 413 -422.

TRIPATHY S, SUBBA R K S. Cyclic swell — shrink
behavior of a compacted expansive soil [ J].
Geotechnical and Geological Engineering, 2009, 27
(1):89-103.

ZEHME. R K I I R i R R B
Gk [ D] KV hEg s ,2012. [QIN Z H.
Field test and Study on expansive characteristics and
strength characteristics of expansive soil in Yunnan
Guangxi Railway [ D ]. Changsha: Central South
University, 2012. (in Chinese) ]

Wik, sk A Sl /N0, S BB ARIE R AR R ST
N 0w h K E e B O [T]. A i,
2017,38(2):487 - 492. [ CHEN J, ZHANG Y H,
HAN X Y, et al. Experimental study of stress and
permeability property of compacted bentonite with
cracks under water intrusion [ J ]. Rock and Soil
Mechanics,2017,38(2) :487 —492. (iin Chinese) ]
AR, T, RS Rk T 2R K
BEYERR I [ T]. KRS 5 TR A 4R, 2014, 12
(1):83-86.[YUANJ P, DING W, LINY L, et
al. Influence of soaked period on permeability of
cracked expansive soil [ J ]. Journal of Water
Resources and Architectural Engineering, 2014, 12
(1):83 —86. (in Chinese) |

S, B I M b A 0 BT A B ARE A
BrLI]. #5545 H, 2016, 46 (4 Fi] 1):851 - 855.
[WU B H, MO J. Effects of rainfall and infiltration
on the stability of expansive soil cutting slope [ J].
Building Structure, 2016, 46 ( Supl) :851 - 855. (in
Chinese) ]

TB10621 - 2014 & &k BBt S]. bt B XK
% )5 ,2014. [ TB10621 - 2014 Design specification
for high speed railway [ S]. Beijing: National Rail
way Administration of PRC, 2014. (in Chinese) ]
PR, R 2, EAESE. ff 4V I B AD 18 3 1k
AR I BF 9T [T]. &+ 1 %,2009,30 (12) .
3677 - 3681. [FU H Y, WU S J, WANG G Y.

Experimental study of influence of compressive stress

[11]

[13]

[14]

[15]

[16]

[17]

on water permeability of sands soils[ J]. Rock and Soil
Mechanics, 2009, 30 ( 12 ). 3677 - 3681. ( in
Chinese) ]

Fh L E Sy A R, S N RS TT E AR
BEBINRER B ()], & L TR #2014,
36(1):98 —104. [ JIANG Z M, WANG W, FENG S
R

state on seepage failure characteristics of coarse

et al. Experimental study on influence of stress

grained soil with cohesive particles [ J]. Chinese
Journal of Geotechnical Engineering, 2014,36 (1) :
98 - 104. (in Chinese) ]

o, R, B, AR ) UK L 7 R
YU AR B BB BRT]. A+ T
22k, 2012,34(4) . 600 - 605. [ FENG S R,
ZHAO H B, JIANG Z M, et al. Experimental study
on seepage failure characteristics of broken rock mass
in dam foundation at left bank of Xiangjiaba
Hydropower Project [ J ]. Chinese Journal of
Geotechnical Engineering, 2012, 34 (4). 600 -
605. (in Chinese) ]

AW I e, B AR TT A B T B X 5 3 UK R
SRRSO ST [T ] 7K SCHb BT AR 3 57,2017,
44(5):14-19.[LIZ F, DALY F, ZHOU Z F, e
al. An experimental study of the influence of stress
aquitard [ J .
Hydrogeology & Engineering Geology, 2017,44 (5)
14 - 19. (in Chinese) ]

TOMLINSON S S, VAID Y P. Seepage forces and
confining pressure effects on piping erosion [ J ].
Canadian Geotechnical Journal, 2000, 37 (1):
1-13.

CHANG D S, ZHANG L M, XU T H. Laboratory

investigation of initiation and development of internal

history on parameters of an

erosion in soils under complex stress states [ C]//
ICSE6 Paris. Paris, 2012:895 - 902.

T, FNAT AR R AT I E AR TR s S8
BEVEE RN FE (1], %4 53R # 4%, 2017,17
(1):72-75.[XIN L W, SUN KM, LIT S. Probe
to permeability variation regularity of the fractured core
rock under the impact of loading and unloading
vibrations [ J ]. Journal of Safety and Environment,
2017,17(1) ;72 =75. (in Chinese) ]

TR BEe /R, WY e RE , 4. 3 2 AR D% B WA T
TR LM EERENT T[T, K SO T TR
2017, 44(1):116 -122. [HE J, RUAN X C, HU X
J, et al. Effects of temperature and analog leachate on
hydraulic conductivity of compacted clay. [ J].
Hydrogeology & Engineering Geology, 2017, 44(1) :
116 —122. (in Chinese) |

W EA



