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Abstract: Testing system MTS 815 is used to carry out uniaxial and triaxial compression tests for Qianjiaying
rock, coal and coal-rock combined body, and their mechanical behaviors and failure modes under different stresses
conditions are obtained correspondingly. The similarities and differences between them are analyzed in detail. The
shear failure, splitting failure and mixed failure are the main failure modes for Qianjiaying sandstone under
uniaxial condition. In addition, the peak strength and modulus of sandstone are similar proportional relationship
with wave velocity. Under a certain conditions, such as the circumferential displacement control loading, high
strength and low non-homogeneity of rock, type Il failure curve of rock can be obtained. However, type Il failure
can not take place in coal or coal-rock combined body. Under uniaxial compression condition, splitting failure is
the main failure mechanism for coal sample. However, the relationship between the peak strength, elastic modulus
and wave velocity is not obvious. Under different confining pressures, the failure of coal-rock combined body
mainly occurs in coal body. Under uniaxial condition, the failure mechanism of coal-rock combined body is mainly
splitting failure. In addition, the high velocity crack propagation in coal body can induce the damage of rock; and
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the cracks in coal can extend to the rock. All of these can lead to the failure and loss of bearing capacity of
coal-rock combined body. However, under triaxial compression condition, the failure mechanism of combined
body is mainly shear failure; and the combined body after failure have residual strength. With the increase in
confining pressure, the elastic modulus of Qianjiaying combined body increases slowly at the beginning and then
increases quickly when the confining pressure is larger than 15 MPa. The peak strength of combined body is

approximately linear with the confining pressure.

Key words: rock mechanics; confining pressure; coal-rock combined body; failure mode; type Il failure curve;

residual strength
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typical sandstone and coal samples

3 BAERARASERAHENIH &

REREREAE PN T AR HE R AL A T B
FLIBCES s SR A A8 B P DL R O o A R o i 1
o PRUEFEPT IR R AT e, Bef Rkl

o, HBuIAPATEAG AT 001 mm, L. T
Uit ELAR I 25 A3 KT 0.02 mm. BRI SR T
PRAERAE: 3 AN A A R SH O ¢ 50 mmx100
mm; JEA TR R, N TR R, DRI T 3R
1 MRSF 50 mmx100 mm FIRERERT 2 A RSF ¢ 50
mmx70 mm FIERE. SFFALEEAE iR,
H 2% P8 B 273 5 5 B Y 35 J5 B K 30
[, IS AT IR bR, AR 1 2y
SN T ¢ 35 mmx35 mm FHRFE, SRIG414 4 ¢35
mmx70 mm [FHERFE, BIKARLERH 200K 2).

K2 fEadaik
Fig.2 Coal-rock combined body

4 RIRFSMRATZE

IREGAE DY 1 K2 MTS815 REHL 58 ke 1%k
Y6 WLt ) A 4 A K 4 600 KN, Al 5 41 1) B 7
+4 mm, A EE-25~+125 mm; &I\ 5 ]
THEFE-2.5~+8 mm, f & [F KA 140 MPa; il
JE RSB R R ik 5 Hz BL |, %
DR AL B2 R ORS B 24 8 4 46 B b o B )
0.5%, R ALK 3 s,

K3 MTS815 ik R 4E
Fig.3 MTS815 testing system

X LA A RN BCR O I o, n#diide



FE30HE FE1

FERET, . VR A AL BB ) AR .87

01 kN/so TR THERE A A 21 A AR B 7% i 28¢
B, INAGEE A 107° mmis. =4l R4 o
JEINZE %, 3 MPa/min, &l m) nak y SR AL
I, WA AT nEE RN 107° mmis, B
ZJaNEGEZE Jy 0.1 mm/min.

5 S$kRESHFEFRMESDFH
350

51 RREEFREMNFFH

X 3 ANEREEFE(#50 mmx100 mm) AT R
B0 RAR AT A B BT R . B far 2 3G,
M4 3 MPa I, RAERE S RSHME S, JEE
RPN S, WA R AR . 3 MRAFEIA A
BRI S AR 4 B, WFER-0-1 5
WBTUIRIAREL, IRFE R - 0 - 2 BB RAMIARL,
WA R-0-3 BHsIY AR, WM IIRIA
HRE, ®FER-0-1MR-0-2%4U8%, mmidkt
R-0-3 gu/b, M 3 ANRFER RN AR th 15 2
THRBL, w72 MR I T AR A IS, MR -
0 - 3 AFF A IR 25, DRIl far 38 N 199
FHMALI R AR DI B 5 N ER
T R AR N ) - AR . B 5 T,
PR -0 - 3 FIRESR IR B K, IR 3R P4 (17
HEH R RD RFER-0-1 M R-0- 2 BIRA &
| RN R, TkkE R -0 -3 02 11 2Rihsk, B
AR N2k . MRAERIR R UE R, B
AN R, BR T RRER SIS, A0
WA R, HA AR s, x
AT 3 AN AR G TS B R A . RN A
AR AR BB s, FEAME AT AR R L AR
RSB TR, DI Jey 38 DX 388 A R R LU %
ML = A FERE I, A5 UL ey B X 3k
BT, AN ECA PR R FEA RIS R, A

()R-0-3
Bl 4 H A AR AR S

(b)R-0-2

Fig.4 Sketches of uniaxial failure modes of rock samples
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Fig.5 Stress-strain curves of Qianjiaying sandstone samples
by uniaxial compression tests
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Table 3  Basic physico-mechanical parameters of Qianjiaying
coal-rock combined body

WFEG EIGPa o /MPa Gsp/MPa Vi(mes Y
RM-0-1 11410950 4206191  39.44660  3173.8192
RM-0-2 5519562 2417339 2267035  2193.2472
RM-0-3 8.350 026 19.344 40 18.141 61 16111771
RM-5-1 8729387 56.74899  53.22047 -
RM-5-2 8630329 4384137 4111542 -
RM-5-3 7459328 4585608  43.004 86 -
RM-10-1 9621109 56.88984  53.35256  1957.4275
RM-10-2 8117272  49.70008  46.609 85 581.002 5
RM-10-3 9007099 5180931 4858793  2898.1770
RM-15-1 11535170 7255012 6803913  1236.0308
RM-15-2 7.253118 6743730  63.24421 799.807 8
RM-15-3 9112695 5825673  54.63446  1293.0308
RM-20-1 12156280 7565226  70.94838  1996.0816
RM-20-2 13341050 8053912 7553139 27249158
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