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Limit analysis o plane axial symmetry problem for Coulomb materials
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Absgract : The velocity field in upper-bound analys s of plane axid symmetry problem for Goulomb meteriasis
edablished acoording to the normal pladic flow rule. The general lving method of internal energy disdpation
ratein terms of bulk gain rate in d€forming regon is presented. The axia symmetry permestion problem of
thick-walled cylinder is olved and the permesting force field isobtained. The gability of thick-walled cylinder
under permeating force is analyzed with upper-bound method and the upper-bound ol ution is found the same
as the true solution.

Key words: Goulomb meterids; plane axia symmetry ; limit andyd's; upper-bound method

:2005-06-06
973 (200208412706) (10372104)
(2974)
Email : cuixz @sdu. edu. cn



101
1 » |
(1- A) >+ 3. =0. (7)
, V6, $=0, Trexca
V. , V% =0 ,
; (6) (7)
_dv, &y
T =0 ®
Ve f. (1) (5) ,(8)
Ee =
f :
Yo =0 E=cooté),. (9)
’ sl’ 189
, . coot ¢ —
€ max € in € €,
: ;! 1.4 (9
I i ¢ :
amn— '8rmxtan2(_' _) ] (2) . N
4 2 E = Cooot AF 2. (10)
o
A=1-ta’ (% - Ll)) 1 .2 3
4 27" !
av. _ Vi
= (A- D (3
v, =o't (4) ( | ) ,
:C
)]
4
2 ]
,ChenWF1 : Fasfo, Pa s Po
u Us , Up , 1
E=2c J1- ASE,, (5 b
. ua> Up ,
c DY
( )' 1 1
(V. .V, W}, ;
EvEyE.. A g
Ey =€, +E, +E, =€ +E, +E,= JE + 3E., (6) 1
£y £.(i=1,23 Fg.1 Thick-waled cylinder

DI



102 ( ) 36
r , 1 (20)
, 4,2
- L _ du
Q—-kl-ZTr—-kdr-ZTr. (11)
0 K | D = J:Frdrcﬁ =2t - Ceoot®(b' - &'). (21)
pa - Ua
(11) P - W W1 Wz.
u:-ﬁ]nr+ C. (12) lez-[[a(pa' Ua)Vf|r=a' b(pb' ub)Vf|r=b]:
" T Cl(pa- w)ad - (p- whb']. (22
1 s o= Vi = [prrdrd = B (S - D)/A (@)
2R (13) ’
Q= 2R T (n/r)
(12) ,(13) (22) ,
u Uy = Ua
= W= . 14
v r In( rb/ ra) ( ) 5
Yow
— Ub
ey, ()
G=". (15)
4.1
o ' J_ [1] CHEN W F. Limit andyss and il pladicity[M]. Amder
Oy =(1- A)O, +2¢ V1- A. (16) dam: Hsevier Publishing Q. , 1975. 4345,

) [2] CHEN Z Y, WANGX G, HABERFIE.D C, YINJ H, WANG
a3, +0, - Og +G=0 (17) YJ. A three-dimensond dope gahility andyds method usng
dr r o the upper bound theoremrpart  : theory and methods[J]. Inr

(16) ,(17) ternational Journdl of Rock Mechanics and Mining Sciences,

o, .- 20 /—A+ B _ 2001, 38:369-378.

dr T (18) [3] CHEN Z Y, WANGJ, WANG YJ, YINJ H, HABERFIELD
: C. A three-dimensond dope dahility andyss method usng
the upper bound theoremrpart  : numerica gpproaches, g
v1- A - C
o, = 2 l-A-B 1A A-B +TA2. (19) plications and extendons[J] . International Journa of Rock Me:
_ chanics and Mining Sciences, 2001, 38:379-397.
G ’ [4] MURFFJ D, HAMILTON J M. P ultimatefor undrained anay-
(19) ol a=(u - dsof laterally loaded piles[J]. Journd of Geotechnica Engr

p) Ol ioo= (- o)

(Pa- Ua) @ - (po- w) b =(b"- &) (coote- B/A).

neering, 1993, 119(1) :91-107.



