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Stochastic analysis of contact force between geomembrane and particle underlayer
based on principle of maximum entropy

. 1 . . 2
JIANG Xiao-zhen', SHU Yi-ming
(1. Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. College of Water
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Abstract: In order to quantitatively analyze the reliability of geomembrane surface barrier on rockfill dam, a stochastic method
based on the principle of the maximum entropy is employed to analyze the random contact between geomembrane and particle
underlayer. The distribution of contact force between geomembrane and particle underlayers with different particle sizes and
sharpnesses under different pressures can be obtained theoretically using this method. Two simple cases are also given to show
the detailed process of mathematical derivation of this method. The distribution of contact force is exponential according to the
proposed method, and the particle size and pressure are the most two important factors to affect the distribution of contact force.
The proposed method is then verified by a series of laboratory experiments using the pressure-sensitive film, and it is a reliable
tool to measure the contact force at each contact point. The results show that the distribution of contact force from the proposed
method is in good agreement with the test data.

Key words: geomembrane; particle underlayer; contact force; stochastic analysis

0 5 DA REFE /K AL SR B S5 25 A T S Rt R U 72
DLE 43 T B R+ TR ( geomembrane) B, REPEEMRIREE M. BRI R BB R &
BN A BB PR L iR LR B bk T ALBUREA RIFIIZEIEREARR S & RN
VRGPS SERIUEE A S, s DA A MR, (ER TR A R
B TSRS, LW TRAFTATTRR SRR G VIR AR, EREERT, L
FU4L T HBET MR, BN RO ais LB G 85 rh e 5 th 0k i R50RE 18] B AE S5
TREM B — R —E RPE g AE N, X ———
o T R AR R e e, HRER TR EME EEWMB: EXRERBFESTH (51379069): RGN % VERHIBE

FrEEARE S P £ B 40 H (15Y315014)

A HE SR BUIE AN, A 2 LA BLIF VB IB T, e s

it



50 =

+ T B % ik

2016 4F

ARSI, 27K J7id KE 2R B RS OR3m
FERRD B, Bl 25 5 75 B0RE 18] B P A2 7K 7 T
T 5l e 2 LR SR, AT 5 350807 V8 45 W 22 A M R AR
B REBBINRE

Pl 5 - T JEAE T I FH A BT A A6 TU AR AR SR B ) s
W, HATE AR T A oA R R R )
SL/T235—1999 #&tH T 3 Fihnfk il 5 K e PE i & -+
T REHE BT TR R B AR AR ) RE 77, B ES . CBR
THBGRE . RIBHRLEOL. X 3 Fiks th T R Frrtig,
Fr LA R R . e B DL A R e —
(17, TS B 2 R T R 00 HE AR HE A LA B ORI R
By REIEEESZ TP MBENLI, BUBE g &Z
B IR F ), A TS R RO ] 1 B ik oK/
FEATEN . Bk, FE P R e o AT ) - T
HEHCTRUAR AR B 1R e 0 S B b B FH K 1t b U AN
[F) = T = b 2 []  r Tonms AR R PR RE L S5, TG
T SEBR AR RS 1 R AT 2 E R EEVE AT

1 T TRSERFAEMEETNSE

ot
1.1 BESiER

1R T 3 Mo TR BIORE (AROREAR 426 fir 1) 15
1, BRI RO O R AL, 2R SEBrf il
T, BURARBURL R TARAEAL I AR R, AR
Ko T 3T AL R 5 (A T — s IR AL EE . A
1A BLEE R, Toit Bk 5% HR AL AR B A1
HEGR e U AT HERUREAT 1), 5 B
Fefu SRR — R ARORL RSN, BT
AL M EIS D) PRl R 2, T AR i
m BB T bRy RUREHES R BN, A T
R H I A R i A/, T DA B B PR
fi Sy AR K, i HLR EERORLE R HES Y, T —
SEI s TR BSORE A4 RIUASE 1] A5 ik gl e — A —
HERE. ARUREHESI AR, b5 w15 A
G, AR R %, ffih )1 B RBN,
A X I i /b, FEfd AR, PRl 2 ok HE
FUASFRIUI 5 TR BSORE A RURE 2 18] - fid g AN
P — N ME—FE R E, TR T — DA E I BE
WUAR R BRI TR Ok A0k 2 8] FA #2 i /g /e —
ANBERLAZ R, oA IR ) D R AN RE FH A% 4 A 52
P i) R P (R AT TR T, T R AN E 1
e 5 3 70 BT HR D' SR A5 i A

XKL - TR A e R RE AL AT, S
— SERURL AR AL TR A SO BRI TTdR it
T REEEFIJT ) . WANG 2550} 5% %5 1 Bk A ) BT T B

JVREBEAT T ARERAIE 78 A IR A (8] PRI ik 73 K /N 93 A
AT EFE R AR . Chan 2538 i B BG40, T
YRGS B URLAR AR 52 R AR, A3 T
Bt ML A 285 4 R 20 A 5 ™). Rothenburg 25 M 4H N
JIEE 0 $ FEXT R R AR AR (b A7 T (P,
Ngan S0 5341 1 82 BURLA BLI) ) 2 Gt 5 30 %
R MBI O, g T AR A R R U
R RHIORL ] BE LB AR A5 1 oA B0 A T e &
FiR — MRV R A EN:, 15581825 Shannon
1E 1948 SE R R GBI MEERg) M—30h,
S T TP HORE S, FEREALRE R A AN 1t E X
NRET, AR CBERRET, JREH TR E(E
SRR RIA, 0T B E RN R XA
[FIUE, W SRR B AT RN p(x), B4 L5
H i E AR F

H=-3p(x)n(p(x) » (1)
BB B X A, A 4
iy

H=-[ p(x)In(p(x))dx . )

R (1D A (2) \E TS 3Rk
IR ST RERVAR B £, FOBEAE A s AN
p (), MRS R AKX T

H==["p(fOI(p(f)df, - )

P r

U gy
A 13616367630

R AL S P TR B HES

sy

ﬁﬁxgmw——*%29§¥§§%%l

Bl 1 X TERSBEFRIZME RS
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