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Experimental study of unidirectional compression

creep in K, state for rockfill material
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Abstract ; Gave two groups of stacked-ring compression creep test of two different rockfill materials. The results show

that the isochronous stress-strain curve shows a clear phase. When the stress is low(0<o<0. 4 MPa) the relationship of

stress-strain is close to linear. While the stress increases to 0. 4 MPa, the nonlinear relation appears and its nonlinearity

increase with the stress. Based on features of stress-strain curves,used linear function to segment of low stress and hy-

perbolic function to segment of high stress. The tress-strain relationship of Singh-Mitchell model is substituted by

stress-strain function obtained in compression creep test. The strain-time relationship of Singh-Mitchell model is re-

served to describe coarse grained material’ s creep characteristic. Then established nonlinear creep model in K, state

and the creep parameters of rockfill used in the test were obtained. Back analysis indicates that this model can mainly

describe the creep characteristic of those two rockfill material in K, state.
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Fig. 1  Geological profile of roadway mining
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Fig. 4 The relationship between creep and time of

rockfill material in log-log coordinate

HI Pl 4RI AR S EFEAE In & — Ino AAAR R
I RAFIILRAERR I BAEARRIR JIK R In &
- Int REJLTRAEPATHYELZ, RIAS R R 7R
T B A% 4 5 s ] BRI 2 B Singh-Mitchell
et 8 R 3y R 11 7 A — o ] 56 RS AR 511
2.2 MA-MEZERXER

Singh-Mitchell 7% # 48 J7 F 1 1y 722 — I ] ¢ 5
Xof HEAT PR3 P, TR T 5 HE A1 R 1) S5 B g ) —
NASSEZR o[BS Sk 5 20 3 A Ak P 4 i A 3 0 % 7 11
i ]I AR SRR

HT T S W RN AN R T 18 7 g — g A8 25 e il 2 45
SREARL, AR YA G0 A5 3] 1) 1N T — Ry AR A5 A G R ELAT
BB, 24 H 5K (0<0o<0. 4 MPa) B, i 7 -
VARG R T2 0 18R (0>0. 4 MPa) i,
W 7 - AR AR G R R AR LR 1 A AR R S 50 HE

3.0 —o— =033 h
25 —«— ¢=1h
-e- t=6h
 2.0r --v- ¢=125h
~ —&— =48 h
& 1.5¢

B ol
0.5}
0 05 10 15 20 25 30 35
N1 / MPa
(a) FSHEA &
1.0r —e— #=033h
—— t=1h
-e- t=6h
081 g- ¢=125h
—a— =48 h

02 04 06 08 10 12 14 16
B }1/ MPa
(b) HKHEF {4

5 HEA RN ) - N AR 56 R SR 4R
Fig. 5 Isochronous stress-strain curves of rockfill material
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Table 1 Fitting parameters of isochronous stress-

a + bo

strain curves of rockfill material

IS FS #EAkt HK Aok

B8 =1 t=6 t=1 t=6
a 0.080 0 0.081 8 0.1350 0.1411
b 1.037 6 1.067 1 0.623 0 0.622 0
c 0.403 3 0.418 7 0.292 6 0.3100
d 0.121 4 0.129 7 0.261 0 0.261 4
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Table 2 Parameter values of compression

creep model of rockfill material

[EE 2 FS HEf ok HK Hi £k}
A 0.080 0 0.1350
B 1.037 6 0.623 0
C 0.403 3 0.292 6
D 0.121 4 0.261 0
7 0.004 6 0.005 6
k 0.023 1 0.017 1

o,/MPa 0.400 0 0.400 0
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Fig. 8 Comparison of rockfill materials between calculated

values and experimental data in log-log coordinate

BYE 240 S BK (0<o<0. 4 MPa) I, 87 7 — i 728 ¢
R TN 90 B & (0>0.4 MPa) B, B ) -
I ARSI G R R IAR LN AR G AR BE Bt o Ny T 1Y
TN [R] 8 SE 252 17T 4 5

(2) FREHE A A N g — 107 AR 55 ) il 2 e 1, SR
S BORBGHATIN G o XM J7 BE (0<o<0. 4 MPa) 2k
PR rREALLG v 1 7 Bk IR 48L&, R A
B 7 AR YR N ) 10 AR S BRAOC R

(3) S5 45 3 (4 B F7 - 0y A8 & R ARHEE Singh -
Mitchell A5 (14 13 7 — 0 A8 5C R, R FHASE A 5 A7 1 i
75— B] G 22 3R HE A R 04 e 4 s A8 R P A I S
EEST T HEA R KRS B ARG M R 4 i AR AR

(4) FAS SO AF 2P T 4 5 AR B AR H T
PARRHE A R BT S50, S 800 SR BG F2 R 5 4 3
B, R ph S SR g R ) A

S E Lk

(1] 2% e, b E R SR P R BUIR S R[],
KA 5 A TR ,2009,26 (1) : 1-14.
Miao Xiexing, Qian Minggao. Research on green mining of coal re-
sources in China:current status and prospects[ J]. Journal of Mining
& Safety Engineering,2009,26(1) :1-14.

(2] ERMWS P ZMR, B - G RBAR[T]. HE RS
224%,2003,32(4) :343-348.
Qian Minggao, Xu Jialin, Miao Xiexing. Green technique in coal
mining[ J ]. Journal of China University of Mining & Technology,
2003,32(4) :343-348.

(3] ShE, 2 R,WBEG, 5. 10FIRE6E e 5 i A8 i 7 v fL g AR

[10]

[11]

[12]

[15]

PR IR BT T ()], A 15 5 TR 40, 2009,28 (7)
1 447-1 454.
Ma Zhanguo, Lan Tian, Pan Yinguang, et al. Experimental study of
variation law of saturated broken mudstone porosity during creep
process| J]. Chinese Journal of Rock Mechanics and Engineering,
2009,28(7) :1 447-1 454.
XSug ey A2 K RIS AT SR A A b 2 T e T B 47 o
BT, RS RS 2447,2000,29 (1) :52-55.
Deng Kazhong, Zhang Dongzhi ,Zhang Zhouquan. Study on prediction
and control of surface subsidence in deep mining[ J]. Journal of Chi-
na University of Mining & Technology,2000,29(1) :52-55.
AR, By [ R TR A LY B ) 2 0 B
[J]. # R 2sa) 5 TR ,2010,6(1) :8-13.
Shi Xiusong, Ma Zhanguo, Pan Yinguang. Mechanical analysis of
controlling covering rock deformation in roadway mining[ J]. Chinese
Journal of Underground Space and Engineering,2010,6(1) :8-13.
B R AT R B (D . R A2
2003.
FRIEAR, T L0 ARG AR Rl At e (1], A £ TR,
2004,26(4) :473-476.
Cheng Zhanlin, Ding Hongshun. Creep test for rock fill[ J]. Chinese
Journal of Geotechnical Engineering,2004 ,26(4) :473-476.
TRRA: BRI, W 5K . TR B i AR A 30 75 K AR TR 43 A
[J]. & L TAEAR,1990,12(1) :74-81.
Shen Fengsheng, Chen Huiyuan, Pan Jiazheng. Deformation analysis
for concrete faced rockfill dam during reservoir filling[ J]. Chinese
Journal of Geotechnical Engineering,1990,12(1) .74-81.
INEE,E B BB FRE R R AIB A HT [T]. R
DU T R741,2006,28 (4) :75-78.
Sun Jizhu, Wang Yong. Analysis of deformation of soft ground con-
sidering damage and creep[ J]. Journal of Wuhan University of Tech-
nology ,2006,28(4) .75-78.
Singh A, Mitchell J K. General stress-strain-time function for soils
[J].J. of Soil Mech. Found. Div. ASCE. ,1968,94 (1) :21-46.
Mesri G, Febres-Cordero E, Shields D R, et al. Shear stress-strain-
time behavior of clays[ J]. Geotechnique,1981,31(4) :537-552.
Burland J B. On the compressibility and shear strength of natural
clays[ J]. Geotechnique,1990,40(3) :329-378.
TRBRTL. B 72 [ M. JUat. i E KRR L it 2000.
2R ARk A bR RS RS Y Singh-Mitchell 5454
HI[J]. A1 712%,2000,21(4) :363-366.
Li Junshi, Lin Yongmei. Singh-Mitchell creep model of Shanghai
very soft silt clay[ J]. Rock and Soil Mechanics,2000,21 (4) .
363-366.
M PN B, FEIAVR SR Y Mesri BEEBIAI[T]. 2K
TAE¥4R ,2001,34(6) :74-79.
Li Junshi,Sun Jun. Mesri’ s creep model for Shanghai silt-clay[ J].
China Civil Engineering Journal ,2001,34(6) :74-79.
R, E U, SRR I R R R R[]
A2 AR, 2004,23(2) :227-230.
Wang Changming, Wang Qing,Zhang Shuhua. Creep characteristics
and creep model of marine soft soils[ J]. Chinese Journal of Rock

Mechanics and Engineering,2004,23(2) .227-230.





