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MIGRATION OF FINE GRAIN ON THE PROPERTIES OF SOILS
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Abstract Fine grains in loose soils can be erosion and re-deposition by seepage which can change the grain series
and micro-structure of the soils. Accordingly the macro properties such as strength and modulus can be changes. In
this paper test based on nuclear magnelic resonance instrument observation and simulation based on pore network
model were carried out to analyze the effects of the migration of fine grains on the soils macro-properties. It is shown
that fine grains are eroded and migrated along depth with pore water flow and most of them are assembled at the
middle of the soil layer, which causes the porosity at the diddle layer is obvious smaller than that of the upper and
lower layers. During seepage, pore waler cannot flows through the whole area. In fact, at the upper, lower and mid-
dle layers, there all exist small or large areas which are not filled by water. Simulation shows that the area of the
middle layer spread by water and the flow channels are the least, therefore under the same flow rate the pore water
pressure is higher, so the changes of the strength and stiffness in the middle layer are the largest.

Key words Rainstorm, Landslide, Debris flow, Fine grains

* WiHE B 2017-05-30; WeEIfB v B 8. 2017-07-15.
B—IEEE N X (1990-) , £ 1B LAk, FE MRS il TR IR OB R LB 2. Email: liuhaijiao@ imech.ac.cn



154

Journal of Engineering Geology ~TLA23bJi 5/ 2017

0 51 &

YA A L3 KB AR )32, %
51 22 AR AT oy Herp AR, T B AR 2L
XA R . IR ARR WA TS ShPLE
Bl I P B 2L BL(BRIBERS , 2006)

BARKT I A WA SIVLHDT & T RERPSE,
AFEIE T (B BEES, 2001) BERISCER 9 (£
Eiy, 1989; K #F, 20005 FE#E &, 20105 #)iT,
2014) MR 7R EEAY R , (2 X HAL B B
TEFEE. BIMEENENOFE R (Iverson,
1997; BREEIE, 20065 PR =7, 20105 £ &%,
2011) , FRETE B A1 3 A 2 2 ORI — Bl g
ITHRA 17, X Rh AR A OB 4R AL T B
REBPRL EPBRFIER A SF L 4y, PR T 2mm A3
H RN E R 50% UL b JRL Y b 3%~ 20% , K
AR BPREFIRRE o AR ABURE 2 R e R S 1Y
SRVIE N 370N (e P e S L R Y SRV =R
TEREFR SR, 98 T - v 40 0k 28 97 A, - 443K T
FI 3k B FR 1M 128, 3 LB TR B, XA AT RE AT
SN LTI, A5 R0 T3 FRA: , 3k AT I
H AR (B, 2005) o Meyer A1 Wells 130
S5 TH AR RSORE A4 20 0 Y 1 HHORLIBORE A9 2 S X 28
TR SR F TR . W T XA S S, 2 E
R i 58] 2 Je A R B Y AR, Pk 28 e 4 TR
B FEALE o T B K ROV (firehose ) ™

JEMESE (2013) M AW A BEXS A TR IR PR
Jiti T A BRI A VAU Sl v IR Ry 3B B FIPE R AT
T AT MM A AL AU Aoy A AN TE TRESE M
SCHETR AURE 2 B B AL BRI A a2 B B AR R T
FECMEE L, M RS ERE . bR b IR
A TRRE5H S 7R PR R 3 38 n S e fA ity A2 08
e, A A RETE R R A UR: 2 2 LI AL TR A
KRBT, REAATRE . EERAE(2011) FYSEE
R, LIRR B TE MR B R AR B i S S
AL, B3 3 B - 1 5 ORI 8 I 2, REAIRTH —
Hh SRR B R IE FE A . I, 400k 1Y 52
M RARSL IR A, 7 BRI LA DL — 2 A BT

2 DAL 1Y 3 78 B CHOR B I R R R R T A
M, ¥ KB 2 K8 T AR A A AR L 3 KR
20 FURE A R R0 R, 987 e BB 2 A RASTE K i B
R, R — A E B R - LA S R, BT
F R T7 1 7 B R AN 2, 7 275 4 W S0 3

WEFEH %, AL RUBE 48 S 2 4 0K ) i % , A
TR S AR 38 78 X838 TR A2 4L L )2 78
TERRE F) 5 e BN 5 SR it — 22 R 4 T ey B
ENIEIE 7 7 2, 4575 R 20 B0k 32 78 1Y 4 T 38
AR BIPLH Bl P25

LA IR B iZ 0 T e
WASTE B A5 0 A2 A BB 9, R — P AR &y T R
FLER P25 RS20 (Fatt, 1956) 4RI AR X fa B, 23 18] £L
B A1 EOULR SR 2 T BEAR AT FLER 2%
AL Z2A LA B AL B AL B IR] Y M el E Al 5 A
H Y AN TE A LB, P LU IR 2 2R Y L AR AL RS
(6], B TEL b Y 5 e DL RALBR A B Y
BOWB S Py BELA] , PT LUBL LA R A 57 v A998 AL
BR 9 2 AL I 3BT FLIR A B PP 5 JE 8 8 X 2 1R
HMXNEE R BB N A A E S HAI B
ZIAMTBL(Zhang, 2007; XBZ, 20115 X5,
2015) , %F T WF STV 4 A B D P T A B TR
ORI R I IS5 FING 8 e A A | o8
A

PRI, A SR B ST T A R SR AN & AR E
IR RIS AL BRI T 5 A M A, 2R 5 ) P L BRI
SRR T AR FL BRI T A B R E B L B 1B
REEESH PR 23 BT 400K 32 B X T A A5 4
TiSZ R, St — A 05 L P DR A i 35
ARAF IR F RS ST T 2Rl

1 SEEe B Sobe dn il

B Smm IR, 2mm DL F @9 R AR A
% @=3.91em, H=24em FFES , IR FLER A 6
4 0.31, FIEFNEFR LR WAESE, 5 BT
3, BICEM 2mm LA LS R, T E i K
SRmEZK, KT B ATJFR el 2. o
3R T HEE S MEH N py = 1.49g - em™,
A 3% 4
J& RSk 7K B F 460mL - min" FF LA %)
M7k, T H FH A A He A it 1 7K RO 20 UKL, il Fs 1]
30min, 30min J5, T2V L1 FUIZ 2em 8 3 2+
SRRV B AAZ REAL L TR B SR AT 4, 20 b7
FLBEAL ; SRR LT PR TR AR TR T
B

R T b b R JE A 1 ) 2R SRR A T v
TRz eI AT 50 B, Bk 1R O s M iR 4 1 2

p, =1.50g - em™ ,p, = 1.48g - em™



25(Suppl.) X EHRE . BB SR L FREG G

155

B 3 419 1 o=3. 9lem, H=8em fyRER, F41
) 5 53 A T O 4 4 AR 30mim Ji,
15 AT BT H) S, W BB 1 1 g — A
I, 2T A A ORI 2

2 SEAR KA
2.1 EHIHRER

AR A5 R T LA (1) R
B R ARFLER N 250. Opm, B2 HEFER 55
7 116. Opum, 101. Opum, 71. S, FLJEBEAE 5k
LB SR m -2, L2 2, FRERREE. £l
B o3 (FLME AR 43 A A3+ LIRS ) 287 AH i
FLERAE B FLER P . oT LA R A B
KALBR LR E 2 B E A 7.34, 5 B ALER
126.8%, 2, F )&, FEMRE W 4 5] 4 9.34,
4.45, 3.00, 53505 8 B 937.5% , 17.2%, 10.1%

06

05 |

04 -
i
@ 0.3 i
% —F
& 02 — E

0.1

0
0 0.01 0.1 1 10 100 1000

r/pm
B 1 FLigER AT 2
(ARSI 2 B AL AR A 0+ FLIREE)

Fig. 1 Distribution curves of pore-throat
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Fig. 3 Permeability of different parts after erosion
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Fig. 4 Stress-strain curves after 30minutes erosion
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Fig. 5 Impact scope of water at different parts
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