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Abstract: In order to explore the mechanical properties and failure mechanism of sandstone under

different impact loads, the dynamic splitting test of sandstone under different impact loads is carried out

Wis A H: 2024-06-02  FEHE: Fur

EEWE: 5% AR MEIT R E 517 BA TR 01 58 0 JF e 6 000 H B8 B (4% 5 - EC2023020) 5 16 5¢ 8 5 F % 11 &1 550 B % B (%% 5
2022YFF1303302) ; % #0245 B4 55 K % 39005 H % W (465 : 202203207020011) 5 #5545 By [ 11395 350 H % B (4 5 : GXXT-2021-075) ; A “U5 33
)7 AN I BB (S5 : TO00508 ) ; 22 A o KL AL 75 BHBIT 157 T BA I H %% By (44 %5 - 2022AH010053)

FE—EEE N ME(1997—), 5, DUG, ZHROB A, B E0F58 48, F8 N G0 10E A1 712 5 07 T A58 TAE, E-mail: 122788048@qq.com.
BIEE BN ROEH(1976—), B, DUR, LRI, #0482, 1 500, 32N S0 100 ) B ¥ ) 05 1 A9 A 5T, E-mail: 13955471006@163.com.
SIAMES: M, ORI, VFICH, . el A B R 2R RO AE A (0], R A, 2025, 34(3): 205-214.

YAN Pan, ZHAO Guangming, XU Wensong, et al. Mechanical properties and failure characterization of rock splitting under high velocity impacts[J].
China Mining Magazine, 2025, 34(3): 205-214.


https://doi.org/10.12075/j.issn.1004-4051.20241050
https://doi.org/10.12075/j.issn.1004-4051.20241050
https://doi.org/10.12075/j.issn.1004-4051.20241050
mailto:122788048@qq.com
mailto:13955471006@163.com

206

b E & W

i 34 4

by using the separated SHPB test system. The stress-strain curve of sandstone is analyzed, and the basic
mechanical properties of sandstone are expounded. Combined with the digital image correlation method
(DIC), the evolution of the intermediate main strain field is determined, and the failure mode of
sandstone is explored. The broken rock blocks are classified and the degree of fragmentation of
sandstone after tensile failure is analyzed. The research shows that the dynamic stress-strain curve of
sandstone is divided into elastic deformation stage, plastic stage and failure stage. The failure mode of
sandstone is that the stress concentration zone is formed at the initial stress, and the specimen is
penetrated along the direction of stress wave, and the tensile failure occurs as a whole. The primary
crack always participates in the failure. As the load increases, the role of the primary crack in the failure
is aggravated, and the kinetic energy of the sample is also increased, so that the strain energy
accumulated inside the sample is quickly released, resulting in more thorough development of the
primary crack. The interconnection and continuous penetration of the new cracks are more significant,
resulting in obvious shear failure. Based on fractal theory, with the increase of load, the crushing degree
of sandstone is more intense. When the load increases further, the crushing degree of sandstone

gradually tends to be stable. The research results provide a theoretical basis for studying the dynamic

mechanical properties of rock and its application.
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Fig. 12 Sandstone crushing diagram
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Table 2 The fragmentation distribution of impact failure

e B 0 o B 2 IO LE /%

% Z%W?/ 0~ 0.50~ 075~  1.00~ 150~ 200~ 500~ 1000~  >2000 b LR D MLERER
0.50mm 0.75mm 1.00mm 1.50mm 2.00mm 5.00mm 10.00mm 20.00 mm mm

A-0.4-1 496 0.34 0.08 0.07 0.14 0.28 0.95 1.46 16.15 80.53 075 2.25 0.979
A-04-2 501 0.18 0.06 0.07 0.13 0.08 0.62 L15 14.49 8322 0.80 2.20 0.998
A-043 498 0.32 0.09 0.09 0.17 0.14 1.04 4.27 9.69 84.19 076 2.24 0.991
A-0.5-1  5.66 0.38 0.12 0.11 0.21 0.18 091 7.21 7.14 83.74  0.69 231 0.994
A-0.52  5.66 0.54 0.17 0.16 0.29 0.26 1.28 4.66 3.08 89.56  0.70 230 0.998
A-053 583 0.42 0.17 0.16 0.23 0.29 0.89 2.11 6.81 88.92  0.71 2.29 0.991
A-0.6-1 623 1.16 0.28 0.35 0.59 0.69 1.91 1.63 21.81 71.58  0.65 2.35 0.991
A-0.62 635 0.53 0.09 0.10 0.20 047 0.83 1.44 15.12 8122 0.66 234 0.967
A-0.63 633 0.68 0.14 0.38 0.21 0.37 112 2.56 6.13 8841  0.64 2.36 0.977
A-0.7-1 715 1.07 0.25 0.31 0.36 041 1.65 3.83 10.99 81.13  0.57 243 0.948
A-0.72 729 1.44 0.27 0.29 0.38 0.35 1.19 2.34 18.58 75.16  0.58 242 0.998
A-0.73 721 1.07 0.38 0.34 0.36 0.33 1.30 343 29.27 63.52 0.2 248 0.969
A-0.81 8.02 1.05 0.32 0.34 0.38 0.43 1.28 3.93 6.59 85.68  0.56 2.44 0.986
A-0.82 819 1.44 0.35 0.42 0.51 0.67 1.49 6.30 3.54 8528  0.54 246 0.985
A-083 818 1.21 0.30 0.31 0.43 0.53 1.35 2.28 7.51 86.08  0.54 2.46 0.992

B3R o A AN, ety s B I, 0 AR RGO R W 0N, i

RRAE 2% 2 22 ) AN [R] ol o 28T PR RD 25 R J3E
T W 43 A e, WK 13 iR o D 2A 32 Ah e 1R
FHINE, BN REL 224 i UK Bl R R, B A )
91 T e 2 R B e B 2 R, R I e 5 R
R —A BRI o AR, RIS B S 0 B Bl B
A AHTE Y A AR o 538 250 o i A SR 1 AH
LR B2 B T B, m LA 78 0 S 1) A A AL ) R R
H AT 13 AR, [a] 2% oo 25 06 R B o 4% DX TR] AY e e o
LU A AN [a], BRI ELBE & ol 467 200 39 0, w0 A
T4 3 JE A Jor ) 22 S 8 5 T S, 00 S ) A e R R 3R
A o r 2 B R AR AR DG PR B, EIE T PR A R AR
g SRS DR = Rl DE Y8 NS P Sl A
B I e ol Ao 2 2O, 2505 0 O B R AT P

06
04} .

02

Ig (m/my)
S

0.2 0 0.2 0.4 0.6 0.8
logR

E13 #BEttERENSH

Fig. 13 Sandstone blockiness mass distribution
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