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Damage evaluation process analysis for structured
soils in the energy conversion process
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Abstract: In the process of loading and deformation, the mechanics charactevistics of structured soils will be
changed from natural state to damage state (remolded state) with the damage of structure; the damage
variable and its evaluation equation are core to reflect the change. The variable expression is given for
structured soils damage from the basic idea that damage is a course of energy dissipation. From the
different mechanism of energy dissipation aroused by volumetric strain and shear strain, a basic expression
that suits to general strain condition is put forward based on principle of superposition of compatible
probability event. Through the analysis of the triaxial compression test, the damage evaluation equation to
structured soils is set up, and it is revealed that the damage aroused by volumetric strain and shear strain
abides by different evaluation law. Numerical calculation result can reflect the text perfectly, and it
indicates that the method can reflect the stress-strain relation of structured soils perfectly.

Keywords: structured soils; damage; energy dissipation; evaluation equation

W FE B HA:2016-12-10

EER N 2R K983, 8 W+, FEMNF A+ TR EMNI . (E-mail) sklzy2013@ sina. com,

Received: 2016-12-10

Author brief: Li Zhongyou(1983-) ,PhD, main research interest stability of geotechnical, (E-mail) sklzy2013@ sina. com.



%54

ERELF AR EHAEAR T RG IR 41

BEAE XS K AR R B B R BE L ) 2 e N M T
PEVERTA & 2R I R R AR RS54 PERT 7Y
HA 2 Be 2 SO LA B . BT, BF 5
TS PERAR 22 L Ho R R 45 BEAE il i AR 46
AT A5 Ao R AR e 1 e R 45 4 A 8 R R
Jit R — PO ST AT T . A5 R R MR T e R A
SRR AR TR BRI 3 R AT AR A 45 4 B 0T 7
W0 3 1) A R DR 40 B F 7 AR A T 1Y
SR T PRAE W B - (A AR A B 0 A L O
ST AR B9 450 A T R . R BE S e A
PiAs e e HE AR T R T L AR 2 . A4 - D R 454
HE I A ME & AT SR E R R AR IR B A
o A0 105 08 1y B e ik UL I TR R AR B
FFE A AL FE P B0 R T A — Bk £ 2073
DATR BR YL A N7 i KR 8RB 5 A5 3 A R A
PR s 2O AN [F) AL 7 2058 SCHU AL L I ad i
X X 6 A A0 1 0 A S AR R A5 47 38 Ak D7 i % T ik
S TR Tz Y R A A I A AR T
JRIAET | Guo &5 i 3 AN W) i ik 56 7 BRI 5 T I
Jik AR A R AR L R R A R 5 3)
TE T BIE  BF 50 4544 Pk 0 0 2 e S T A
TIREWTTE o BT AR R A B R SR L LA 454
FRIE T 22 BE AR S SCAE DL 7 o X LAt ST 40 00 45 g
HEMIERE S Z MR . B CREY
P S0 o] R A AR 4 R B A A T L
R oG 58 B W S 43 A (U Weeibull 23 A LIE 25
IR A A SESL G AL 7 B 5 4) DA AL R
O A 3 1 B SE SO S B AT R . %
JrE T EIE D T (n] gk A R AU 1 B 52 2% . RS
FHR R A BORE X — M Ll 1 A b AE R A
SE SRS I SRS DA T A T A . — S
TEIX J7 AT R BB 58 T AR 45 B & Lemaitre
AU Shao THEAT T R GRS AIEIE . A BE i
A BE G A W50 45 R 1 e A 45000 kg 5 A 4 45 4
WHESETFRE T80 0 S A0y i . R SRR S g
XSS R AR AR T Y B i A A T AR T AR A
BAIFERE SR AF T BB 5 i AL 7 R, 2t T LR 2 4K
AT A 7 1% o (ELIZ T A 25 B 2 A A b A A 1 78
BT AR T 453 43 4 X331 A B8 L 5 B e 245 44
TAES RN T AR T YA

X A T AR By R A A R R ALBR R
ARG A R ol 2 9 D 1 A TE N B R - ORE
A BSABI » £ 282 58 4 40 0 1A AR L IR TG 2 28
T GE ) BE AT TSI B . 53 A, AR G AR 4 B

TR AR R R B — A 5 35 5 e A R A AT e
FAERE L T R 52 A 4 S5 (AN 3 D B9 ) 2 T
JETIE MR . I HATIR Z 8 T &) IR BE LA
A A RREEE SR R B4 40 A A R AL D R O AN
WA BN T AP L o AR SCRLES P B =l
Ji 2 X 06 DA il » DB 03 1) BEAS ' IR A e S ST T O
FHFZE A0 P 0 0 405 78 8 e st Al 5 7
1 BMHTEEMEX

KIR EARAEIE St B b o T 1 BORL 22 18] 79 47
AL S AR R AT — i R A T
HY T 245 09 1 o B Y b MORDRG SR A — i L B
JAR XoF 52 B 1Y) 3 2 AR B U e EE AR . 1R )
S — AN B 8 A FURL B BRI L TR 2 A M
PR 48475 3 28 D A A A UKL 22 [ 1) JEE 25 B e L A
B 1R,

E1 #MELTE
Fig. 1 Sketch figure of structured soils
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Fig. 3 Simulated figure of structure of soils
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Fig. 5 Simulated figure of structure of soils under shear strain
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Fig. 9 Contrast curve of deviatoric stress by ¢; =200 kPa

4 LWERSW

X 4[] e 4 3 35 B4 R A7 B B, #25K(3) L (6)
(8) A LAAS Al (A i A5 /E R AR B9 &5 #4 361 05 il 2% . a0
B 10 fis, HELEREN

B 1
@ 14+ 5dexp(— 5ley) (22)

0.8
0.6

/

2 4 6 8 10 12 14 16
RIS £ 1%
10 FEEZERATHREGZERKEME

Fig. 10 Damage variable test curves under volumetric strain
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