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RESEARCH ON EFFECT OF LOADING CONDITIONS ON FAILURE
PROCESSES OF ROCKS WITH DIFFERENT SIZES UNDER UNIAXIAL
COMPRESSION
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Sciences, Wuhan, Hubei 430071, China)

Abstract: Based on the phenomenon of loading condition sensitivity, which exists in the uniaxial compression
tests of rocks, a numerical study is conducted to investigate the effect of loading conditions on the deformation
behaviors and failure patterns of rocks with different sizes and shapes under uniaxial compression, using a
self-developed numerical code EPCA®. It is concluded that, for rocks with the same homogeneity, the size and
shape effects are mainly caused by the mismatch of mechanical properties between rock specimen and loading
platen. The simulation results agree with the experimental phenomenon well. Different friction conditions between
loading platen and specimen’s ends are considered in the simulation. Results indicate that the discreteness of
uniaxial strength and deformation behaviours with different frictions exist even when the frictions are reduced to a
very low value. Therefore, it is unfavourable to improve the experimental quality by reducing the frictions.
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Table 1 Geometry of rock specimen in modeling

F1d F2d H34
HiE K HiE K HiE K KL
/mm /mm /mm /mm /mm /mm
19.05 6.350 50.8 16.9 101.6 33.9 1:3
19.05 9.525 50.8 25.4 101.6 50.8 1:2
19.05 19.050 50.8 50.8 101.6 101.6 1:1

19.05 38.100 50.8 101.6 101.6 203.2 2:1

19.05 57.150 50.8 152.4 101.6 304.8 3:1
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Fig.1 Schematic diagram of loading conditions
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Table 2 Mechanical properties of rock specimens
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Fig.2 Complete stress-strain curves of rocks with certain
diameter but different lengths considering platen
effect during failure process of uniaxial compression
(simulating results of EPCA)
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Fig.3 Complete stress-strain curves of rocks with certain diameter
but different lengths without considering platen effect
during failure process of uniaxial compression(simulating
results of EPCA)

XTLEI 2, 3 ATLUE Y, AR FE A3 Bk RS0
RGO E, ARBEY 5530 F A 13 DIAEK
M5 AR FER RA K.

Bl 4 2% BB AR E I, AR, AR
AR RN - AR 2, ATRLE L, ANFER
AR LPAER N KR BTG ek, Tl
KAL) LRI MBI &S, 3T RARLER
ANRTRRE, WSRO AR LS, HRGTEL
RARFENAAEAC FIRERER D o T RAR EE AR (1A
2RI DAL IG:, HAFR AP
FEEEA 28 2205], HEMER, KIEARE. R
AFRRARE, HGT RN AR . 2R,
RARLEARTR ARAFE,  In B SRR TP g P08 A 1) g
PN AR o 110 23 AN RE N AR e (AL
K 5), RIS LT AR Y, (HIE S5 A2 T

401 /\//

351
30 D =19.05 mm

25

D =50.8 mm
20

150 D =101.6 mm

161 L J7/MPa

101

0 1 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0

1w /1073

(@ kK&t 1:2



+3640 A1 TREEAR 2008 4F
» 201
30 D =19.05 mm 18l
< 2 NN~ ter b = 10,05 mm
< 20 g ¥ :
2 S 12t
E B D =101.6mm D=50.8mm S ol '
£ ! B ' 2l D =101.6 mm .
& L
5T 6 D =50.8 mm
4 .
0 ' : : - ! ol
0.0 0.2 0.4 0.6 0.8 1.0 o . . . .
Hw B0 70 0.0 0.2 0.4 06 08
(b) k11 ey i A /107°
’5 K5 ARFEIEMBMAERSN, KRN L 1 ARRN AR
D =50.8 mm RAETEN ) - AR 2k
Loy D =101.6 mm Fig.5 Complete stress-strain curves of rocks with certain L/D
% 15 F ratio but different sizes without considering platen
E 0l D =19.05 mm '\__ effect during failure process of uniaxial compression
Ary
& 5|
A28 725], WL 2 TR RS R .
0 ! : ' s Vg e 5 — ¥ —
0.0 0.2 0.4 0.6 SRRSO FER AR A (P38 R R H, AR AN
#4107 JOT G Z TR AR FPEad S A 2 272 3
(© kE2:1 HHIE 6, 7 wI%R, T A3 g A v 50 P AH 1
B4 % O R AR AR, RRFCTERE e, of T KB MG A ke, BL s 2t e 3

Fig.4

AR g B AR It 2k

Complete stress-strain curves of rocks with certain L/D
ratio but different sizes considering platen effect during
failure process of uniaxial compression

RINRIZWFF N, AR, &
FER A AW O B P s By DI, K
PERR I FE AR A AN B i S B (R R o 24

(a) L=152.4mm
6
Fig.6 Final failure patterns of rocks with diameter 50.8 mm and different lengths considering loading platen effect
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