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Test Study on the Dynamic Behavior of Dry Sands
Subjected to Impact Loading

ZHANG Yan-ping"?, CHEN Yu-min"?*, WANG Wei-guo'"*

(1.Key Laboratory of Geomechanics and Embankment Engineering , Ministry of Education, Hohai University , Nanjing
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Abstract: A split Hopkinson pressure bar (SHPB) was appropriately modified to study the dy-
namic behavior of dry sand. A stable, incident, reflective, and transmitted waves under the strain
rates of 10°~10° s~! were obtained and a rubber membrane barrier was found to facilitate trans-
mission of the pressure wave. The results showed that strain rate effect can be ignored for dry
sand at high strain rate. For sand samples of the same thickness, the strain rates were increased
as the load increased. The experimental results suggested an upward trend in strain rate. Under
the identical loading conditions, as the thickness of sand samples was increased, the resulting

strain rate decreased.
Key words: split Hopkinson pressure bar (SHPB); dry sand; strain rate; pulse shaper; impact

loading; dynamic behavior
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Fig.1 The split Hopkinson pressure bar
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Fig.2 The modified split Hopkinson pressure bar
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Table 1 Testing program

s Bikt/g JEE/mm i U/ MPa

C1 60 8.92 0.35 0.4 0.45
C2 70 10.33 0.35 0.4 0.45
C3 80 11.72 0.35 0.4 0.45
R1 60 8.92 0.35 0.4 0.45
R2 70 10.33 0.35 0.4 0.45
R3 80 11.72 0.35 0.4 0.45
RT1 60 8.92 - 0.4

RT2 70 10.33 - 0.4

RT3 80 11.72 - 0.4
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Fig.3 Replicated test under a load pressure of 0.4 MPa

(Using pulse shaper made of annealed red copper)
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12.2 mm, and inpact pressure is 0.4 MPa)
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Fig.5 Waveforms with different shapers (Sample thickness

is 8.92 mm,and load pressure is 0.45 MPa)
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Fig.6 Data processing (Sample thickness is 11.72 mm.,

and load pressure is 0.45 MPa)
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Fig.7 Stress-strain curves under different load pressures

(Sample thickness is 11.72 mm)
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Fig.8 Analysis chart of strain rate
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