24 Vol.24 No.4
2001 JOURNAL OF NANJING NORMAL UNIVERSITY Natural Science 2001
210097
4
24 7
04—39 A 1001-4616 2001 04-0047-06
.Makse H A 2 !
Aguirre M A 2
— Makse H A z ’
43 Dorogovtsev S
6
.Head D A’
4
4
critical repose angle .
2001-05-29
00KJB140004
1976 — granular material



24 4 2001

1 1 2 1 2
1
h i
0 :=0 l
Si=hi-hi+l
0 1 2 1
—-h 0 +h, a=12 0
S0 S,
0
0—>h 0 -h, h1 >h 1 +h,.
1
S, .
S S Su Sn Si 1
3
1
2
3579 Sit S Su S»
24 . St S So Sy 4
3579 S1=3 Sp=58,=7 S»=9 35 79
1:2 1:1
1 2 7
2.1 1
2
7935 7953 9735 9753 3579 5379 5397 . 4
3
. 7
Sp< Sy N Sy > Sy 3579 5379 5397
S Sz Su S»
7/8 3597
1 1 2
2 1 2



2.2 2

3 7359 7539 9357 3 7
Sn< Sy M Sy< Sy

Si S Su Sn
374 9537

2 3
2.3 3
z 7395 7593 9375 5739 . 7 4
Sll SIZ 521 SZZ
3/4 1395 . 1 2 1
2 1 2
1 2
2.4 1
5
5
3795 3975 5793 5973 3759 3957
7 4
4 Sll 512 521 822



2001

24

4/4 .

LY L 2 L Ly ]
- W e W P S A S SN -
e Ty e e b G b A A
O e S . OF & S S W @Y U W b B B A e S ARG BB |
e e ek e - P -

= = o
e~y 50 B
—

2.5

5937

7

9573

9537.

3597

5937

Su Se Sa S»



3957

SO

4 |

A T7/8

ABCD

34567

1 3597

5739

o T o o o o o o
ESS
—_
N

D 174

E 2/4

A 0

.12

hl

5937

¥ —
STHHLET)

15300LK2)

QASTIOE

100
8
E 1/4
D 3/4
C3/4 E 1/4
N'.. - \”
ISHAT 1759a0H4)
ISTHAL UFTS( 44
-
$39T(A 1) 2010 B4
37394 57 1
i) ,_'I'«.*._.,l .
5179141 IS TEUL(T) LU RTE N
—— III
TASWO2Y 937563 LT3R T953(A 1)

59371k 4)
U184
3 1}

WIS

ISITOT) CEERTE T
T T
9
D 2 9537

— 351

3759

1



24 4 2001

1 Makse H A Havlin S King P K et al. Spontaneous stratification granular mixtures J .Nature 1997 386 27 379—
382.

2 Aguirre M A Nerone N Calvo A. Influence of the number of layers on the equilibrium of a granular packing J .Phys
Rev E 2000 62 1 738—743.

3 Makse H A Cizeau P Stanley H E. Possible stratification mechanism in granular mixtures J .Phys Rev Lett 1997 78

17 3298—3301.

4 Makse H A Ball R C Stanley H E et al. Dynamics of granulastratification J . Phys Rev E 1998 58 3 3357—
3367.
Makse H A. Stratification instability in granular flows J .Phy Rev E 1997 56 6 7008—7016.

6 Dorogovisev S N Mendes ] F F. Evolution of sandpile in a thick-flow regime J .Phys Rev E 2000 61 3 2909—
2919.

7  Head D A Rodgers G J.Slow driven sandpile formation with granular mixture J .Phys Rev E 1997 56 2 1976—
1981.

Computer Simulation of New Phenomena of Segregation and
Stratification in Sandpiles Modle

Gong Longyan Tong Peiging
School of Physical Science and Technology Nanjing Normal University Nanjing 210097 PRC
Abstract The distribution of particles in two dimensional sandpile is studied which is made of two types of particle in
different size and the result with four parameters in the 24 situations basing on mathematical sand particle model is
simulated . The relationship between distributions and parameters is obtained. Seven classes of sandpile absolute segregation
segregation including stratification  segregation including vertical stratification  quasi-periodic mixing including
segregation  stratification vertical stratification vertical stratification including mixing is got. The behavior of each of these

classes is explained.

Key words two dimensional sandpile segregation stratification mathematical sand particle computer simulation



