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Fig. 4 Position and structure of CPG and SG
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Fig. 6 The voltage signal of incident bar and CPG

in specimen of CEHFD-3
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Table 1 Dynamic experimental data

R 5 to/ps ty/ps i/ ps t,/ps ti/ ps (t— 1)/ ps
CEHFD-1 840. 9 916.9 76.0 253.6 1781.8 1705.8
CEHFD-2 846. 4 928. 2 81.8

CEHFD-3 846. 3 929.1 82.8 309. 8 1797.0 1714.2
CEHFD-4 838.0 923.7 85.7 327.5 1804. 2 1718.5
CEHFD-5 844.1 916.9 72.8 282.8 1793.0 1720.2
CEHFD-6 844.0 923.5 79.5 252.6 1774.6 1695.1
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TR HEEENE, AL R K 12(b) i, CEHFD-3 fit K JE N v, =666. 67 m/s (0. 47¢x)
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Fig. 11 History of crack tip position in stage [
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Fig. 12 History of crack propagation velocity in stage [



5 6 10 FOEE A O ORI RI P EREMNSISRAY RS LR 1225

2 HMENMANRERTF

S B0 -BE - BT S R — PR S5 0 SR B BRI BT A A 25 A iR IR O IR L 2R A 2 TR M R
PO TN S0 A o T 6T 3 25 0 7 5 RE DR 1 R e, % ka2 N ) 5 RE DR DL B A R AT
e RIS 0] R85 T A X S 56 18 % 1) T 20 SR A3 P 3 B0 2 S 00 L B AR UL R (LA BT 3 T, i S G
eI B AR SRy Bl A e 2 D R L 0 B b R ) R R R A S TR I A S g SR DU A T B A 1 )
S8R 85 R A LA T A I ) ) 2 2 000 A PR G A Bl A BUE B T, IR S T A AR E
2.1 EWHEETH

JE 45 25 SRR S M g o SHPB ASIAT . ASIAT B RS i SGRE BIAE 5 BEA S & (o) 5 TRPE R
247 W 1) I 49 B3k AT S — 843 B AR PR GE 2k AR e SGIREREME S BRI e (0. 5
— 8 43 B e 4 U T A R L 2 R 1 R R AR R S AL B E OB SRR SR BN AR R SGOoR HERIAE
S BB e (), AR SHPB B — 2 30 N 77 39 B i, o A SBF s 149 0 28 38 T W7 A4S 31 SB i Ay 4%
Pi (0D 5 1375 58 i B4 0 2 08 0 0 T LAAS 2055 S ui fef 2R p (o) -

pi(1) =E,Aple (1) +e.()]

p.(t) =E,Ae (1)
Kb Ey A SHPB e e R mm A, 45
WE 13 a3 CEHFD-3 iRFE po (O 4k, H
Zebin g AT pi (OB KN P = 37. 98 kKNI ] £,
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Fig. 15 History curve of dynamic stress intersity factor
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Table 2 Dynamic initiation and propagation toughness of sandstone

R g 5 K, /(GPa»m"? »s ') K{%/(MPa+m'*) Vrmax /€& ¢t/(MPa * m'*)
CEHFD-1 27.4 2.08 0. 44 0.72
CEHFD-2 36. 1 2.95 0.51

CEHFD-3 32.0 2.65 0.47 0. 69
CEHFD-4 41.5 3.56 0.35 1.52
CEHFD-5 24.3 1.77 0. 40 1.07
CEHFD-6 26.9 2. 14 0.51 0.61
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Dynamic crack propagation and arrest investigated
with a cracked eccentrically-holed flattened disc of rock

LI Lian'*, LUO Lin?, WU Lizhou®, WANG Qizhi''?*
(1. Department of Civil Engineering and Applied Mechanics, Sichuan University ,
Chengdu 610065, Sichuan, China;
2. State Key Laboratory of Mountain Bridge and Tunnel Engineering .
Chongqing Jiaotong University, Chongqing 400074, China;
3. State Key Laboratory of Geohazard Prevention and Geoenvironmental Protection ,
Chengdu University of Technology, Chengdu 610059, Sichuan, China;
4. China Railway Eryuan Engineering Group Co. Ltd. , Chengdu 610031, Sichuan, China)

Abstract: Expanding the advantages of flattened ring geometry, a new test specimen geometry with a
longer fracture path was advised to investigate the complete dynamic fracture process. This geometry
was cracked eccentrically holed flattened disc (CEHFD) which was more conducive to study the unsta-
ble dynamic crack propagation and dynamic crack arrest. In order to study the mode [ (opening
mode) dynamic fracture process of a rock, CEHFD specimens with strain gauges and crack propaga-
tion gauge glued on the specimen’s surface were diametrically impacted by a split Hopkinson pressure
bar. The experiment investigated crack initiation, rapid crack propagation, and crack arrest, all in one
specimen. In a single complete fracture event, the crack accelerated after initiating and decelerated be-
fore arresting. The process monitored by the laboratory is completely consistent with the whole
process of the dynamic rupture of faults in earthquake. A hybrid experimental-numerical-analytical
method was used to determine the dynamic stress intensity factor that increased with increasing time.
The dynamic fracture toughness was obtained with the fracture time information. Crack propagation
velocity was first increased and then decreased with the time, and the dynamic propagation toughness
had the same variation tendency with time as it was the function of velocity. The dynamic arrest
toughness was smaller than the dynamic initiation toughness, and decreased when the maximum crack
propagation speed increased.

Keywords: cracked eccentrically holed flattened disc (CEHFD) ; dynamic stress intensity factor; crack
propagation acceleration; crack propagation deceleration; dynamic arrest; dynamic arrest toughness
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