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Fig. 1 Schematic diagram of rock specimen Fig. 2 Schematic diagram of loading on rock specimen
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Fig. 3 Shape and dimensions of PTS/CP test specimen
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Fig.4 Principle of PTS/CP testing device( F represents axial pressure, P represents confining pressure)
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Fig.9 The rock specimen and pressing block of PTS/CP test device
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Tab.1 Mechanical parameters of Longchang green sandstone
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Fig. 11 Preparation and finished products of rock samples
4.2 WEETBAREESH
FF R T FE S35 0MPa 10MPa,20MPa il 30MPa (9 PTS/CP i 5. [ 12 45 5 7 A [l [ R 4% 1
A R I Al TR B e S IR B AT AR R O OMPa I A 7R S A R R BE A e AR
B UITHE oA 5 A 7 B 1 7 A8 A A O 1) B2 AR T S BCURE ) DR SO0 159 B i 2R S0 A T 5 B A BE ke

R 7E 10MPa,20MPa [ JEM R 295 4 48T, VIS AN R 34U D2 ar H% A 538 76 30MPa Fi%A
BN Mo B, ASTR) BB R A5 14 3R 1 24 800 i e 5 38 5 150 5 B 1 L 1) 348 K 8 A & o U1 A P s
A 00 15) 82 B, BB 28 SRV A A F 9 A8 2R 2[RI Wi 8T U0 1, I CR SE AR T i 1T 759 Dy 22 e 340 1

L

(a)OMPa (b)IOMPa (c)20MPa (d)30MPa

B 12 TR R 2% PR B R B IR 1R
Fig. 12 The failure modes under different confining pressure conditions
4.3 THEMABHESN
AT BT B s Fh Az 88 d 2R an 18] 13 fros , i 208 255 0 ML il =Rl R g ih 226, di A
AR AR BRI AN BT il 2k B A A 0 A A8 R SR SR IR L B A AR AT W S S 5 A hn B
Y REFRAT Ry 9 08 I il £ b e ik B (R4 20 L R 2R RE S B MR AR R R R RN AR . R R AE B A
Bl IR 25 AT R Bl ol B IR DR A 0 R G 950 Sy 7 0T 6 2 R DN A S A T 3 8 T el I



40 g % (2024 B 5 39 &

A TR R L9 HAE T - TR 9 A A S DR S 15 B0 22 18] 14 55 A7 B 2R © 45 5T V) Wi 228 L (9L 32 31 [l e ) 1) 249 542
BAFAE—E BB BT UIRE T, (A5 e 38 RE AR 22 /K 32 S A 20

25 45
. 40 |
20 35 |
30 b
z B g 25 |
5 Q 20 |
H 10 — 44
S & 15|
10 ====45
5
5 ——4-13
0 1 1 1 1 0 L A A
000 005 010 015 020 000 015 030 045 060
i d/mm TS d mm
(a)[H H:OMPa (b)Yl [ 10MPa
60 60
—_—a7 ——4-10
50 T mmm- 49 T ----4-12
40 I No——de 40
. 4-14 .
5 30 5 30
=20/ S g 20
10 [ 10
0 1 1 1 0 L 1
000 020 040 060 080 0.00 0.20 0.40 0.60
i dmm T d mm
(a)[l [E20MPa (b)[HJ30MPa

B3 ATE BT RS PRI 8% o ihek
Fig. 13 The curve of axial pressure F and axial displacement d under different confining pressures
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Tab.2 Mode Il fracture toughness test results of green sandstone

Wi Kyc/(MPa » m'?)

FlHE/MPa  lFE 45 IR 47 48/ kN

L M
4-1 22. 37 1.73

0 4-2 23.35 1. 81 1.73
4-3 21.41 1. 66
4-4 41,77 3.25

10 4-5 41. 69 3.23 3.17
4-13 39.23 3.04
4-7 49. 47 3. 86

20 4-9 48.15 3.73 3.81
4-14 49. 69 3.85
4-10 47. 97 3.77

30 4-12 46. 36 3.59 3.68
4-15 47.43 3. 67
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Test function development and experimental
analysis of mode [[ fracture toughness

ZHUO Li, PEI Jianliang, LLIU Huaizhong, XIAO Mingli, XIE Hongqgiang

(College of Water Resource and Hydropower, State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University,

Chengdu 610065, Sichuan, China)

Abstract: As an important mechanical index of rock, fracture toughness is of great significance to
understanding the compression-shear failure. In order to carry out a punch-through shear test with
confining pressure (PTS/CP)., the test function was developed based on the existing equipment, and
the PTS/CP experiment research of green sandstone was carried out. The test results show that under
the constraint of confining pressure, the rock has an ideal punching shear failure surface, and with the
increase of confining pressure the mode [ fracture toughness (K ¢) first increases and then tends to
be stable. The relationship between ( Ky¢) obtained through PTS/CP, uniaxial tensile strength, and
mode I fracture toughness index of green sandstone conforms to the conventional understanding,
which shows the reliability and effectiveness of this functional development, and it can provide
experimental support for the related teaching and scientific research.

Keywords: the punch-through shear test with confining pressure; test function development;mode [l

fracture toughness;compression-shear failure



