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SIZE EFFECT FOR ROCK DYNAMIC FRACTURE TOUGHNESS TESTED
WITH CRACKED STRAIGHT THROUGH FLATTENED BRAZILIAN DISC

FENG Feng , WEI Chong-geng ,  WANG Qi-zhi

(Department of Civil Engineering and Applied Mechanics, Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: The geometrically similar cracked straight through flattened Brazilian disc specimens of different
sizes (¢80, ¢122, ¢p155mm) were diametrically impacted by the split Hopkinson pressure bar system, and the
dynamic fracture toughness of rock materials was determined by the experimental-numerical method. The result
shows that the dynamic fracture toughness is affected by both the loading rate and the specimen size. In order to
separate the coupling effects of these two factors on the dynamic fracture toughness, two procedures of linear
regressions were conducted: the first regression was used to treat the dynamic fracture toughness with respect to
the loading rate for the same sized specimens, and by using the obtained formulas, the dynamic fracture toughness
corresponding to different diameters under the same loading rate can be calculated, under this condition the
Bazant’s static size effect law can be applied to dynamic situation; then the second regression was made for the
dynamic fracture toughness with respect to the specimen size. The size effect law of dynamic fracture toughness
under a certain loading rate was thusly obtained. Finally, the dynamic fracture toughness of the marble material
under different loading rates was presented.
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Fig.1 Cracked straight through flattened Brazilian disc
(CSTFBD)

K2 L ERLCE & B RS
Fig.2 The specimen of CSTFBD

K3 Pt WA il
Fig.3 A fractured specimen after test
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Table 1 The geometry of specimens

WHSS  D/mm 2a, /mm a, JEE/mm  28/°)
D1 80.0 53.0 0.66 26.0 20
D2 122.0 80.5 0.66 40.0 20
D3 155.0 103.0 0.66 50.0 20
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Fig.4 The location of strain gauges on the bars and

CSTFBD specimen
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Fig.5 The strain signals correspond to testing specimen D1-4
(D=80mm)
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Table 2 Experimental-numerical results for specimens

with diameter D=80mm

€)

i t /s K/ K/
gy (10'MPa-m"%s) (MPam'?)
DI-1 125.5 7.17 9.0
D1-2 76.2 1.57 1.2
D1-3 79.2 227 1.8
D1-4 72.1 3.30 2.38
D1-5 68.7 3.57 245
D1-6 68.5 3.84 2.63
D1-7 68.3 3.75 2.56
D1-8 66.6 3.76 2.5
D1-9 67.9 3.79 2.57
D1-10 59.7 3.89 2.32
DI-11 66.3 4.10 2.72
DI1-12 64.1 439 2.81
DI1-13 61.8 4.72 2.92
DI1-14 62.8 5.18 3.25
DI-15 573 5.40 3.09
DI1-16 553 5.53 3.06
DI1-17 543 6.12 3.32
D1-18 495 733 3.63
D1-19 54.4 7.8 3.96
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%3 HfZD=122mm MiXHHNTHRITELER
Table 3 Experimental-numerical results for specimens with
diameter D=122mm

WA Ky /

Kl / 1d
G r/us (10'MPam'?s)  (MPam'?)
D2-1 89.8 2.15 1.93
D22 89.1 2.74 244
D2-3 777 3.29 256
D2-4 744 378 281
D2-5 744 a7 3.5
D2-6 65.9 6.12 403
D27 66.3 573 3.80
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Table 4 Experimental-numerical results for specimens with
diameter D=155mm

FE K,/

K[ / 1d
Gt r/us (10'MPam's)  (MPam'?)
D3-1 97.1 227 2.19
D3-2 84.1 357 3.00
D33 81.7 3.84 3.14
D3-4 80.4 442 3.5
D3-5 76.5 5.01 3.83
D3-6 83.6 3.94 3.29
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D=122mm: a=0.51641, b=0.90872;

D=155mm: a=0.60877, b=0.82799.
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Table 5 The K, for different sizes of specimens under the

same loading rates

K, /(10°MPa-m"?/s) D/mm

80 122 155
2.5 1.94 2.20 2.35
3.0 2.15 2.46 2.65
35 235 2.72 2.96
4.0 2.56 2.97 3.26
45 2.76 3.23 3.57
5.0 2.96 3.49 3.87
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Table 6 The dynamic fracture toughness of the marble

material under different loading rates

K, /(10'MPam's) 25 30 35 40 45 50

Dy/mm 152 188 250 286 364 444
K;i/(MPa-m'?) 330 393 477 547 650 757
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Fig.11 The size effect of K, under different loading rate
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