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Abstract: Aiming at a clarification of the differences in dynamic mechanical properties of rock specimens with different sizes
when characterized by a large diameter split Hopkinson pressure bar system, sandstone specimens with three different
diameters (50, 75 and 100 mm) and five kinds of length-diameter ratios (0.4, 0.5, 0.6, 0.8 and 1.0) were employed for impact
experiments on a pressure bar of diameter 100 mm. The variations of stress versus strain and strain rate versus time of
specimens with different sizes were analyzed. The concept of a superposition coefficient for comparing waveform alignment
overlap was then proposed, and together with the equilibrium factor it was used to study dynamic stress equilibrium. Thus, the

recommended size range of specimens was determined for large-diameter split Hopkinson pressure bar tests. Also, a high-
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speed camera was used to observe the dynamic damage of the specimens. The results show that when the length-diameter ratio
of specimen remains the same, the tested dynamic compressive strengths are close for the specimens of diameter 75 mm and
100 mm, but it is affected by more pronounced specimen length for the specimens of diameter 50 mm. With the increase of
specimen’s diameter, the curve of strain rate versus time changes from single peak to double peak. The small-size specimen is
more prone to axial splitting failure, and the large-size specimen produces larger tensile stress due to the superposition of
internal stress waves, which is prone to the composite failure of spallation tension and axial splitting. When the specimen with
a diameter of 75 mm and the length-diameter ratio of 0.3—0.4 is used, the coincidence degree after waveform alignment is
better, sufficient stress balance time is achieved before initial failure, and the strain rate loading is more effective. It is helpful
to reveal the size effect on the rock dynamic compression mechanical properties with different sizes of specimens, as it can
provide a good reference for the specimen size selection in large-diameter SHPB tests.

Keywords: dynamic compression mechanical properties; size effect; stress balance factor; large-diameter split Hopkinson

pressure bar; sandstone
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Fig. 7 Transmission waveforms of specimens with different sizes

103102-6



5 42 45 R, S AR ROTED S S A 2 R AR A R AT 510 39

HEA, I 3K T R S A (] 50 A fh TR ) 34 TR 2 1) 559 1R K B X6 2 e U0 TV B R A e DAL
FEARBE A BE (038 28 i s /), B aCRE W i e 3 K L 328 5 BRI Wi 0/, X G L AE /N ELAR IR AR I A B 4
275 mm Fl@ 100 mm ALY H BN S, H B AR BORIA S . 3 Fh B2 003 S B B A5 S 08 (H
BEUT 1020 3, EARECRIGME K, RN FEEA. (1) i EARHK, HUPTBEIRAYBE S HaR , ] 7K 52 N 77
K, HARBE A% 3o 258 AT 7 0 K (2) Fl STk [24], S5URE-S5FT 8 A 42 Mk 1 B A, M08 8 s B I R 8K
AR5 AT A A R S R 77
22 NA-METHZE

K H D-Wave J5 43P 53 B i B £, R HE 340~ 07 X SE iR gk 5, &R SS80k 50,
U2 Sk PR T 228 BRUJE: T A Ah BRSO 1) O, S BESCHIR [26], X A FFAE 5, SeFR BN 7 i i 5 1 A0 e,
T 1/5 PR ATV A, B R BT ST BT 10 A s RRERIFE 05, WIE K 28 5 FE 26 1 28 55 R A
Sk o BEHU TR, 15 21 SN -0 A8 M £, aniEl 8 s .

120 100
—&— L=20 mm —m— L=30 mm
100 | —o— L =25 mm 20 —e— L=37.5mm
—A— L=30 mm i —a— L=45mm
80 [ —v— L=40 mm —v— L=60 mm
& —— L=50 mm £ 60 - —¢— L=75mm
= 60Ff =
° & 40t
40
20 20
0 5 10 15 20 25 30 0 5 10 15 20
&/1073 /107
(a) @50 mm (b) @75 mm
100 + —— Lg:40 mm
—o— L =50 mm
80 - —A— [ =60 mm
—v— L=80 mm
£ 60k —&— L=100 mm
2
S
40
20
0 5 10 15 20
&/107
(¢) @100 mm

8 ARSI ARE A Bl L g - A% 2

Fig. 8 Dynamic stress-strain curves of specimens with different sizes
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Fig. 10 Strain rate curves of specimens with different sizes
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Fig. 14 The impact waveform superposition of specimens with different sizes
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Fig. 15 Waveform superposition coefficients of specimens with different sizes
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Fig. 16 Stress balance factors of specimens with different sizes
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Fig. 17 Balance points and damage starting points of specimens with different sizes
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