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Abstract: In this paper, an internal central single-cracked disk (ICSCD) specimen was proposed for the study of
dynamic fracture initiation toughness of sandstone under blasting loading. We conducted blasting tests on an ICSCD
specimen fabricated from a blue sandstone disc (400 mm in diameter) with a crack (60 mm in length), obtained a blasting
strain-time curve from the radial strain gauges fixed around the blast hole, determined the fracture initiation time with the
circumferential strain gauges placed around the crack tip, and then derived the stress history on the blast hole of the
sandstone specimen from the measured strain curve through the Laplace transform. Furthermore, we obtained the
numerical solutions using numerical inversion, establishing a numerical model using the finite element software ANSYS,
and derived Type I dynamic stress intensity factor curves of the sandstone under blasting loading by the mutual

interaction, with the results achieved: (1) the ICSCD specimen can be used to measure the dynamic initiation fracture
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toughness of rocks; (2) the stress on the blast hole wall can be obtained by the Laplace numerical inversion method; (3)
the dynamic initiation fracture toughness of the ICSCD sandstone specimen can be calculated by the experimental-
numerical method with an error below 7%.

Keywords: blasting loading; strain test; dynamic initiation fracture toughness; numerical inversion method
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Table 1 Parameters of strain gauge
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Fig. 6 Typical histories of strain near blast holes

B LU R R 3 O, 1WA RS 4 T A ] 41 728 A0 384 I (L B0 A8 1] B L 9] B ) 8 R S A
LT Sy b AR AFAAML, it 8 0 By e SR M T i R 5 0 AR S A [ e . AR LU R RS O 16 I,
4 IR I A8 R 06 e RN 25408 0.4 s, 1l BHRUARE — ZI00E 5 00350 2% 48 04 ) 20 M 5 e 5 A EE A9 B
16~~32 W Rl PN, 00 A8 5 T8 N 48t [B) 7E 1.3~4.6 ps Z[8), BRI RIFE 49.1~175.2 ps Z[], Htit
[B] S RO AR WA DL 2.

X AR AT AR P 4 Jir 7 B Ak B, A5 R R R 58 T 00 3 U008/ N = ke 101 2 1 728 A A0/t
R, A5 ATl ORI 3% T R SR 8], DTSR [R] £ T S5 il 3 5 M A oy A £ 510 Sl 18 ] 22
KA, BB 24055 50X m 85 5 A G MR B2 20 o i 7(a) Frs B AE Road sk T REUB 2S5, 9 T
AR IS AL A5 5 RS A 4 P 220 BRIV SR80 ik 4 221, AT LIRS IR 845 5 E A 73R S, A5 3k 28 2002, 4
K 7(b) 7, HBME LA 3. ¥ G5, G7 WAL 4G 1] 4-F- (A AF S G2 RS ARt a]

024101-5



540 %

1

4

5

i

24

®2 NENRESNE

Table 2 Location of Strain gauge point and test value
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