$33% 44 = U DU - S 4 Vol.33 No.4
2011 4F 4 H Chinese Journal of Geotechnical Engineering Apr. 2011
7&*%‘£/\ﬂk /¢%T$hﬁ‘Alﬁ7§
iﬁJZFEIEWJSF# BARTESFE RN R
ﬁlz’ ”“r? %\ Mo oR, LERL E OB
(1. JOEFL TR T TR 116024; 2. FHEHOEAEBARTRE TR% %, KE 4147 10027)

0

O FURE =AM, T EAE Y (MSW) BT TIRR A TERIGHT ST, M BGHk BRTAR A, MSW
M5k R BRI ST G, AECEERE b, 1R T A RIBIAFRIE N IR KPR S 5005, dI T &4 MSW
(1R B TR R S /KFHRE . MSW & TSR B A RY, I )RR AR i 2 v i 0 RV AE, AR ARAE S T
AHFIE 45 L6 10 MSW BA AR 37K, DRt s [ 45 7 LR A R /K, 2 T T MSW ERR AR TEAE
BT, A& UG IR AN 00 2% TR SR AR MR TR A8 T S0, R R N7 (i

KRR W EAR A BRARAETE s NJIKPs SO BRI AL [H45 R ) b

FESES: TU4L XHERFRINAD: A N EHE: 1000 - 4548(2011)04 - 0554 - 05

EEEINY: A8l (1973- ), 5, L, RlEdR. FENEUSE L% SRR, m AR T
FEPUZ TR TAF. E-mail: zoudegao@dlut.edu.cn.

Experimental study on residual deformation behaviors of municipal solid waste

ZOU De-gao"?, ZHAO Yang', XU Bin*, KONG Xian-jing", WANG Qiang"
(1. Faculty of Infrastructure Engineering, Dalian University of Technol ogy, Dalian 116024, China; 2. Department of Civil Engineering and
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Abstract: Medium-scale dynamic triaxial tests are carried out to investigate the residual deformation behaviors of simulated
municipd solid waste (M SW). Based on revised Shen Zhu-jiang model, parameters for modeling residual deformation of MSW
are derived. Given three typical falure criteria, the effect of stress levels on model parameters is studied, and a stress level
index is fitted to model the residual deformation of MSW. As the MSW is akind of strain-hardening material, no clear peak is
shown on stress-strain curve. The M SW with the same consolidation ratio resultsin varied stress levels in the mode if multiple
failure criteria are considered. To eliminate the choice of failure criterion and make the mode parameter derivation
straightforward, the stress level is replaced by the consolidation stress ratio, which leads to a modified and smplified model to
estimate residua deformation of MSW. The modified model is verified by using the test results and will be used conveniently
regardless of different failure criteria

Key words: municipal solid waste; residual deformation; stress level; modified Shen Zhujiang's model; consolidation stress
ratio
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Fig. 1 Diagram of triaxial apparatus

2 BUEILERIRELIN 4B
DCHEVRERTIASE A, B AR B N AR RS AR A AR W] LA
RN NYPRU, B AR 3 7KV RR 2L
evr = Cvr Iog(l+ N) ’ (l)
gr = Cdr Iog(l+ N) ’ (2)

¢, =60," exp(- ¢,§%) 3
Ce =GOS €)
W], 5 A A AR RN 4 BY Y AR 4 8 T XN
) ,v DN
Ikvr - C.lgd exp(_ C&S )l+ N (5)
— cSan D\I
Dg, =¢,94°3 TN (6)

e § %t e, igm, X (3D F e, =0.X+: De,,
Dy, AFRARAANAS . FRARBY N ARG &, g, BN BYRNAR
MR, ARAEEE 10 RN ARTEERE: § AN K
Vo §=(s,-85)/(5,-55) s N ANIIKPHEEL, X
THEAREL n AL N, DN A HRBDIRE S H I
C» G G, Cpy GRS HL. MSW 55 R EL
BN, N 10°~10"cmys?, M AR A HR
AFHEKI, o LLZBS R ARARFAL T, PRI A S HAfF 5T
HIRARBY DA o

3 WWIREMERSH

A SCAEFR =2t >R FH P [ 45 iR 23 il & 100,
200, 300 kPa, [H45M /7R K, =s,/s,=15
MK, =2.0, K =15 IXAEANRAFE 53 )it in i 2 1
J1hs,=0.25 4 s ,=0.4s , MEHFEL, K =20 I
X AE AN TR FE 23 0l e 0 Bl el B Y. J) A s =038, 5
S 4 =0.6S 5 MBI AT E . AR AR IE 5% 3, 5%
ik 0.1 Hz, JL 30 PR,

30— 100 kPa, £ ~2.0,6-0.37,
wnn 200 kPa, £.=2.0,0=0.60,

25 | e 100 kPa, £,.=2.0,0=0.6G,
—300 kPa, £.=2.0.0=0.60: |

20 |
PRERS
RTIN Y

os |1

0.0 PERELED

2 MSW #H[a) iz T 5#RREIKXF
Fig. 2 Relationship between axial strain and number of cyclic
vibration

2 A Al 1) AR BRI OR R ik, ATLUE
e A/ LA R A Al o) Y AR AR B, B 4 K
BN KBRS, X5 HEAORHR B R AR TE R
FAALEAT o

Bl 3 A Bk AR B AR b N+L 75X B Ak bR E IR
thek. A 3ATRAE Hi: BRBIN AR N+L x4
APR B OCR, [T, SRR BTN AR BE
RN DN TR N i R | VA L= - 2 A %S



556 Fe)

+ TR ¥R

2011 4F

BY ARt A [ s (1) 386 KT K.

BRI IR AR TR S| N T N 1K S 1E S
H, 2 MSW [N ) - NASEER SHEARIANT, Y
AR RIAORL (B 4D, JLR ) - ARG R B I
(B, AR P RB SR AR HE IS L T 3 S AN R () R )
R 25 LG FTRE I (R ) AP AR AN RN o AR ST 3 )R
FH % 5] ) A8 5%, 10%, 15% — NI FRAE KA o s,
R B e AN ] 45 LU Al o B 1 KT, B a X (4)
(PN Sy 7K Fa

300 KPAG'=0.20
300 kPac'=0.10"

1 1 100

£ 20

)

CoenIm =
K

9.9
COO0

oyt VL LIS

BEEEE]

B 3 MSW B RE N T SRR KFR
Fig. 3 Relationship between residual shear strain of MSW and
number of cyclic vibration

0 2 4 ¢ 30 0 12 14 16
& 4 MSW R h 5 ERIER
Fig. 4 Relationship between stress and strain of MSW
Kl 5 AN KRS n SHCRENCR, L
i, FEANFBARRHE R, N AR AH ¢ R 5L
BIFE n=0.5 4bik 2 T 5 K, 73734 0.958, 0.964, 0.959,
DAL SN ) 7K~ £ B n=0.5.
K 6 J2 N H AT HRE n=0.5 I, B IRARUED 10%
ICy 1S = gy TERUN BRI HEL A, LU H

I 5 B AR REAR /N o IR W] SO I BR VLS R i
RS MRS 3 - R B R AR T AR o

097
0.96 -
095+

8094

3 0.93

% o0
0911
090+
0.89

0 02 04 06 08 1 12
B A1 KPaEn

5 HXRFENAKFRBE nELR
Fig. 5 Relationship between correlation coefficient and
exponentid of stress level
100 -

10

¢ ISE1%

15

0.1 2.0

2.0

2.0

0.01 ‘ |
0.1 1 10

&6 MSW c,/S - g, BIXFHHZ(n=0.5)
Fig. 6 Relationship between ¢, /S"and g, (n=0.5)
100 -

-
015

7 INIAFRETHIC, /S - g, BlE#Z% (=05
Fig. 7 Fitting curves of relationship betweenc, /§"and g, in
three failure criteria (n=0.5)

B 7 AARFBIAIHET, ¢, /S - gy A LR,
ATLAE 3 44UG M4 5 AAT I £ 218 TA
FIBRPRHE T Ca o fEl, BRI cs AHEAK, AT
A 3AIRFRHE T I, B 65=1.29, BEAT A bR ifE
IR, S8 ca (BT K

MIE 8 FLLE Y, C, {B A B AR v 1 19 K 1T 48
RO HIEAR REMER R, MRS 23 th LR o8
%:

c,=atbe (7)
Hr, a=1.08, b=0.082, e NHIRENAL,



41

BT, A SRR R AR T TR SR 5T

557

F 2 TREMWIAFRET RIS HIE
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