EARVIE I AR S § =S Vol. 34 No. 5
2019 4F 10 A JOURNAL OF EXPERIMENTAL MECHANICS Oct. 2019

XEHS:1001-4888(2019)05-0809-10

BN NXERAMEETHERER ST

> . N EYS
FUE, HER, B&', B’
(L, g BT R 2R IR R 24 5 TR Be . T R AEME 4540005 2. BEB 22 4 P il g 48 B R BT vh o o RIS B2 4 4540005
3.9 P H TR F YR IR S R B2 B, W AR AE 454000)

E. £k FiEi RLW-2000 B 2 6 ZfhR T 45 2 4 9 A& 2 HiT & R H Rk )G #
HEGEERE AT LD ESERNEE T BELESEARFOXZ, 5N T L 8%
/MR ABFAR R T TEH B TR . e TS Eadeamh R % R
A, EREAN MAEREEAKRFIRGZ S EHBNEEEZR LR EEE T EE TN Tik
REW AR G EHRELABRN B OREREE LR = RFIE MR EAKET, 5
B JG TR AN B LR TR Y X TEEL TR L ARG, BB TILEEER
TRARBEAKPFFEHELTEETRY X THEEZT ;S EHRAEF I EMEL GBS
AR . SRMLMBD, ZHENIFRTREL S, SR K, M 7 4 E T 23R ; Burgers-Kelvin 4 &
BE B R AR G L) B H B R R,

KW A g EEHE; BTN, KARBHE; KRHEER

RESES: TU4LS XEEARIRED : A DOI: 10.7520/1001-4888-18-081

0 BlE

Wit 35 5 A 5 T R M2 1) 328 20 R 8, 3 ) 3 3 O 2 i AR AR ISR o i B0 A T A 38 Bl A A
T BB X 98 4 X P X ol 5 A T 9 S 2 DX Il L e A 0 i 9 AR R TR i D ) X S O A
72 A 1 5 IR 3 o A ) T 0 S T L o I AL A B A T L S 0 ) R T R e Al T 4 R R B
[l Al 2 R A T B A AR e o DRI BIF S e IO T XU I e A G A AR P A L Tl SRS 25 B il T 4 o g
DL R A BB X

ULARSE X T A1 S 2% RO 5 ) O AR R HE SR ATl T R A L R R A A
R PAEAE AR T 2 A R (R I AR IR B T i K e . SR A FI T MTS815 5 A1 ) =il i
FGE A AR BY AT T — Z2 500K T e i 5 A 4 36 5 0] % 2 2500 SR 43 o /800 48 0y xR O
e AR TR AT 0 T /06 I P A R P G A B A B T 2 S R R 1 A U il R e AT T T
IO 3 R KR T A2 o = Al 0 2 R P U T 9 R T A 0 Sl e 0 A e G A A A 5 R AR R
B BT T 5 K ST e SR Y8 W i 2 R T I B 5 JRUBI ST ST T U S N ) — R AR
O AL B b 3 TR R RS T 5 1 W IS 1 2447 O 5 TR AU BT T R 20 A B i o W S A5 0
TR P 01 55 0 5 Il B e A5 0 B8 A U6 I AR A g A R EAT T WS R DUME AR I R T
SN KA T3 2R PERIT T L A5 A [ P AR B ikt J3E B w8y L2 D SR R0 445 5t T3 8 g 3 S i JRE A K g 14 L

» YR BHI: 2018-04-20; f€EI A H#F: 2018-07-13
E&TH: HEKARRFEEIIH (51174078) ; W M A FHE IO R H (172102310639 5 1§ 4 BB JTRHFH A M58 H &
T H (14B440001)
BWAEE: FWEAITA—) I WA T, A FARE FUE P 5 A A #0598 TAE . Email: xinyj2007

@163. com



810 O N (2019 4F) 55 34 %

HE TR L AE RS T R 1 5 W IS S A 1 R T B R T L DX A S AR Y T A TR O A ) B R
TR AR ORS8RI N g T 0 A e R R R AR T DR, e AN g T
ZLRD o W e 5 A8 R 5 PR AL TG 20 AT T A ) 28 4 U I £ e AR R R R . (E R B,
RV /WIS ) AT O 2E 5 B TR B AN HEAT TR R IO U A e T /0 S 0 g A st R B L 4 B
W/ W i S A AN T O AR S AL o A TR R O R T 5 A A 0 0 A U R I
B AR I BORR S2 ph JFR AR Al SR DX 6 S AR 05 A 7 T g G A R A o AR R T ik 2R T ) T R T 2L
i B IRWESE T LR A W/ i A R A I 3 Y 28 S NS LD S I i AR A R — AP T
TEHRR.

AR SCE F RLW-2000 B 5547 =l i A2 A XS W 2H 9 AN Z1RD #5255 R BEAT w8 7 g DX 05 5 o 2l e 40 0 7
U AP FE T LR S U I Wik P 10 A O A8 A 5 17 T3 K B 9 AR L o A 1 ETRD S DA R /I D 2 OQ 1Bk
PR T 20RD 5 SR AL B IR AL fi o i A 1 Wi SR S o L g DX A A A A T T 5 4 2R T O v B
A [l A 0 I A E PR T SR 2

1 Rt
1.1 E#EHE
ARSI 5 0 B B 2 b e RS2 86 28 ) i ©50mm X 100mm A5 e 2R . 4 1 7 st 2 A o
FRERGT CEFER B 100mm = 2mm) 2 D 4 A2 AR S R ST (R 80mm 4= 2mm) 2 S 41 Gl /E 3R
P v S RE AT 5 B R RE HEAT X L A O IS SR 2 41 9 A EEEL B .5 AR EE (D3 B R %) A 4
A IEFRUESRE (B 1) AR G5 R DI~D5 F1 S1~S4, SRR AR 1,

(a) SAUEHHE (b) DALFFE
Bl 1 AREHIE

Fig. 1 Rock specimens produced
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Tab. 1 Basic characteristic of rock specimens

H oHwm HRE 1= B Jpig::s 9 R mE A % HE o R [iigs 9 R e

5 % /mm /mm /g /(geem ®) F % /mm  /mm /g /(geem *) H
Sl 49.65 79.28 325.03 2.12 1. 60 DI 49.58  98.18  404.48 2.13 1.98
S22 49.74  79.72  337.95 2.18 1.60 D2 49.58  98.18  401.7 2.12 1.98

S S3 49.7 79.3  326.65 2.12 1.60 D D3 49.54 96.28 399.35 2.15 1.94
S4 49.62  78.66 322.18 2.12 1.59 D4 49.62  99.02  405.2 2.12 2. 00
/ / / / / / D5 49.7 98.8  406.48 2.12 1.99
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Tab. 2 Classification of post-peak rock sample produced
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Tab. 3 Physics and mechanics characteristics of rock

EE HUEM A /MPa MR /GPa ABJEMER/GPa IR REL
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Fig. 7 Relationship of instantaneous strain and loading level
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Fig. 9 Creep curve of rock specimens in high stress level
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Tab. 4 Data on instantaneous strain ratio and creep one of post/peer-peak specimens
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/MPa D2/D3 D4/D3 D5/D3 D2/D3 D4/D3 D5/D3

20 1.2479 1. 0948 1.0130 1.1032 0. 8508 0.7309
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Creep characteristics and model analysis of
red sandstone in post-peak high stress zone

XIN Ya-jun"?, HAO Hai-chun', LV Xin', JI Hong-ying®
(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China; 2. The Collaborative
Innovation Center of Coal Safety Production of Henan Province, Jiaozuo 454000, Henan, China; 3. Institute of Resource and

Environment, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract: In this paper, uniaxial compression creep experiment is performed for two groups of nine red
sandstone specimens in post-peak high stress area by using RLW-2000 rock triaxial rheometer. The
relations among stress level, post-peak instantaneous strain and creep strain of red sandstone
specimens were studied. Its post-peak/pre-peak creep correlation characteristics were analyzed. Its
creep failure mechanism was discussed, and creep constitutive model in high stress area was
determined. Experimental results show that with the increase of creep stress level, the instantaneous
strain of post-peak rock sample decreases, and creep strain and creep strain rate increase. The post-
peak rock sample is also characterized by four-stage instantaneous loading and three-stage creep level.
At the same stress level, the effect of post-peak/pre-peak state on instantaneous strain ratio is greater
than creep strain ratio. The higher the stress level is, the greater the instantaneous strain ratio and
creep strain ratio are, while the effect of stress level on creep strain ratio of rock sample is greater
than that of instantaneous strain ratio. The main controlled fracture surface morphology is complex in
post-peak failure rock specimens. The smaller the high-diameter ratio is, the more fully the internal
damage of rock sample, and the larger the high-diameter ratio is, the easier the compression-shear
failure happens. Burgers-Kelvin model can characterize creep features of post-peak red sandstone
specimens in high-stress area.

Keywords: red sandstone;peak unloading;creep characteristics;failure mechanism;constitutive model



