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Creep tests of rockfill and double-yield surface creep model

WANG Hai-jun, YIN Zong-ze

(1. Geotechnical Research Institute of Hohai University, Nanjing 210098, China; 2. Key Laboratory of Ministry of Education for
Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China)
Abstract: Creep tests were done to study the creep characteristics of two kinds of rockfill materials by use of triaxial-rheometer.
It was concluded that the time dependent volumetric strain and generalized shear strain were fit for the law described as
hyperbola respectively. Based on the elasto-plastic constitutive model with oblong-parabola double-yield surface, Yin Zong-ze
proposed the preliminary framework of a creep model with double-yield surface to consider creep characteristics of rockfill.
According to the creep characteristics of rockfill, the model was applied to simulate the shearing creep tests and the method of
determination of model parameter was also proposed. As compared with the test results, the propased constitutive model was

proved to be reasonable and effective. It was shown that the proposed model could reflect the visco-elasto-plastic behaviors,

dilatation and shrinkage of rockfill materials, and it was also applicable to all kinds of loading conditions.
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Fig. 1 Creep test curves of rockfills

MR S
KT HEARRA CA AP H AT T EN IR
WFSY, PR BRI A AR R 5] (2 101 mm X 200 mm,
©300 mm X600 mm) i B BLHEAT (1R AL R 1
HEATHEST, R0 25 R W W N ) FHEA AR T R e —
B T 1 R 2R, X i AR A R 3
Tt R €It e A7 TR AL AT 2 AP 2. AR
SCRHAM e ARG, A B AR & My ) A
el BRYIA) ¢ R SRS R MM K2, 3R, HFEERRN

o

_c\. +b\_r’

ot
_cs +bst°
Xh e, =1k, k, AU 2R )W) 46 D) 26 R} %
b, =1/¢!, &' AHAUMZHFUA (1 — o FHIHAR
ARINA ). BRI =1/c,, #ilifie" =1/b, .

2.2

v

(8)

5

T, AF. HMEAT AR RS KU R AL A B T 961
&

1
B2 ¢ -XFRiL%k
. Fig.2 &) - tcurves
>3
ks
!

B3 & - kRE%

Fig.3 &' -tcurves

3 MERBRAAKRSHIES

PA N S i A B U R AR SGABGE » HET 5 A
R 77 FEARDOS L AR 24 X B S H ) 5 T3 7 o
3.1 F—EREMAXARE

2 1) S H A 0B HEAT AR A S B A B T DA R A
BURA I AR, A5 5 i IRAR ORI . A
HEAT PRSI AT R AR 2% 1) S5 AR R B R A
A (D SN T R PR BN AL &7
R R, WE 4PN,

08
0.6 -
® o4l o o BT ()
£l A YA (k)
02 o o Wi (K=H)
x A (h=4#h)
0 / I | )
0 02 0.4 0.6 038

£01%
B4 & - & RFML
Fig.4 & - &' curves
A1) S5 HAF R BRI A v o
el =p¢g . C)]
7% ] 9 2 U o A e M A 190 3 U A R AR
FEPEREAT RS o AR SO LG5 MR, A7 AH R AR
rzz I Zn i’ 4 s
AFUNE T35 — Jk Je 0 P AT A8 PR AR N AR Oy
- t _ p.e! . (10)
T, R
ko pel' kit

MF—AGERM AR (100 By, WITER




962 " + T B o 2008
SV £ R, UM R S .
dst =L g (1) (ﬁs_%“u]
(ﬁ\,&‘f' Tkt + ])' ki
Bt (4). (5), HE— BN ey AN
A AR TR BN E )k 4z = B zdﬂz, "
de!’ =d4 (@, !ap),} a2) [ﬁsg:’z +1J %,
de' =dA' (@, /p), ket dq
LA (1), nfg Ao, 8_?2 W (3b) K. Hﬂ!ﬁﬁ?ﬁdﬂm, BT
r B del 13 BT 20 5 505t IR 5 T L 9 2 4
G v o s musgmme
( Tkt “] p AU IR AR B 124N B8 Ky s
s, p.» M, M,, h, m, a, k,» k., B, HB . ¥l
& = pu lompy + ) qa  STEEOVERMBDMERSH, R4S EON S

ff3 dA Ja, AR (12) BPnf 3T —mZ 58—
Jeb HG 7 FEEAH . FR) I A8 70 o
3.2 FEREHEXART

EHBY D) AR G0 &5 5L v LLUACEAS[R] N ) R A 1 8y
VIR AR WA & 5128 AR I 1 s 98 v B U)W
B P TR R, WESHTR. 2PH 2N

'I:%'I;.%:! %T‘ ﬂs o
1.6 — »
12 —
€ 08 o TR (A1)
W A UORAT (k)
0.4 w e (=4
xfEE (h=4h)
0 1 |
0 2 4 6

8%
ES5 &' - &f XFRML
Fig.5 &' - &' curves
I I R B D) AR 67
eh=¢-e =6 -q/3G, (15)
A e RoRWEN B UIN AR, g R Ty, GRIRH
PEBYDIBLAL,
G=Ksp.(p/p) (16)
Hk,  AIBOE 5 5 RS R N A B D) AL
IEAHANVEYEBY )N, WH LS B S . IXFE]
HEAT 55 58— e oy AR N R B DDA AR «

B KINBH, FARMSHAES R T .

(1) FIPERIR 24

FIPYER BH K, ny po M, My, h, m
Al a i BT DRI A 2 o PR AR T T o LA N
HUSME AR LR i i, SRR TE AR 2 5 e 2 K 1R
75 TARALEATALEN0.3 o HEAT AU HH IS A AT AY
R, URL A AEAERERE 1, B ¢ o, N
p, R0 SCHRISTXS 2 H o i P43t 1 VE4N (1 15 B
A SCAE AN FAh 2 B MR APE A RUA

() MKMEZ ML Sk, , k, BB H
B 1) A5 s AR R0 RN B D) U AR 10 2 B R I 4

k, Rk, r 5K h el - tFlg! - ¢ WIMZR B 4G
PIERR R WRIGLE R &, Ak, SN IPREH K, H
Bt AR ZAS AR I EANIA S, A D TRk T 20 S HUCH P
YE . B, b5 1) A5 e A e AR S0 A 0y 28 7 36 A1 5 A
(v L T 1 PR B o 9 P AR N AR &P 2 L, P o (14)
K13, WEMKRMEN KD, B AR IR
DI AR WL AE & 5% )RS 7 N 38 1 5 D) A% &P
2, &l (3b) kfF, MEMXRIMLGmES.
FRAAN S FOTIE R D B LA ) AR R AR IR 50
PR AN M N ) A BT DA AR R B0 3115 . #RE Lid
Jixt R ARNHEAT R IR0 E e U1 7, JERU
G T 3 A AR AR T LS KR R . & T LA
IR AR PR A S B IEEE FAR K. B, B
{EEHE H1.0~1.2, B #£450.1~0.3,

1 WEREEARTHEEATESH

Table 1 Parameters of creep model with double-yield surface

R T H Ko n P M, M, h m a ky k Py Bs
Wi 1842 0.18 0 2.65 2.33 1791 13.5 031 030x10°  091x10° 095 0.24
b 1368 0.11 0 1.89 1.80 2230 4.0 0.18  081x10°  0.75x10° 1.0 0.26
FHiA 768 0.65 0 1.68 1.64 2915 34.4 0.30  092x10°  0.60x10°  1.17 0.12
USEAT 556 0.47 0 1.64 1.65 3047 15.8 028  0.69x<10° 0.77x10° 113 0.15
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Fig.6 Comparison between test and calculated results (sandrock)
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