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Table 1 Dynamic experimental conditions

py/MPa KT WHERT/mm I AR R T /mm e/s!

00 P37X8. 84 Z13.5X1.0 ~600
o 01 B37X8. 84 @13.5X1.0 ~1 000
02 D37X8. 84 Z13.5%1.0 ~1 600
03 P37 8. 84 @13.5%2.0 ~1 900
10 &37X8.10 &13.5X1.0 ~600
. 11 P37%8.10 &13.5%1.0 ~1 000
12 37X8.10 @13.5X1.0 ~1 600
13 &37X8.10 &13.5X2.0 ~1 900
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Fig. 6 Oscilloscope record of transmission bar Fig. 7 Dynamic stress distribution in the specimen



622 DS 1 5 et i %315

2.2 ARAMNTRTFIERAEELS M

TERLA SE 00 S5 R L 64T T 4 B AR 28 2 (600.1 000.1 600.1 000 s~ 1) T 4 2 2 S 36 F v 0 75
MTS 52585 (B AE 2 0. 001 s~ '), HAE 8(a) ZIXFEAETE 10 MPa J5 95550 25 5, B 8 (b) & Wi &
20 MPaJi FSC B 45 5. IR AT B 1 Ko SHPB 5256 A 47 76 48 85 (0 1 1 A3 20 B 51 sh 48 IR 45
B2k 5 f S TR 4 B2k Z M AEAE 22 A0 B S R A iR 22 18], L K sh B R R S R Ge R AR A . H
UL AT, FE U 10 F1 20 MPa 4504 T T A0 R 1 e 46 1o 72 32 13 2% 6 1 52 i AR /)N

(a) =10 MPa (b) D,=20 MPa

400 .
= 0.001s" . 400r _w 0.001 s g
-&- 580s7! [ - 580s™!
300r a1 0005 300F 410005 J
= F % 1600s! v < L[ ¥ 1600s! v
% 200k  —# 19005 g S ol 19005 /
B » ®
100 ".ﬂi 100 EJ
0770.05 0.I0 0.I5 0.20 0.25 0.30 0.35 0 0.05 0.10 0.I5 020 025
€ €

B8 N[ L AE R TR A 1 g 1A% i 4
Fig. 8 Stress-strain curves of dry sand at different strain rates
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Fig. 9 Stress-strain curves of dry sand under different preloads
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Dynamic mechanical properties of dry sand under confined compression”

ZHENG Wen, XU Song-lin, HU Shi-sheng
(CAS Key Laboratory for Mechanical Behavior and Design of Materials ,
University of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: In order to investigate the impact compressive response of confined dry sand, the dynamic
compression experiments of dry sand at different high strain rates and different preloads were conduc-
ted on the modified split Hopkinson pressure bar (SHPB) with a thin rubber circular plate as a pulse
shaper. Quasi-static compressive properties of the sand were obtained with a MTS810 materials test
system. The material studied in this research is silica based grain sand, most sand particles are in the
diameter range from 150 to 245 pm. The density of the dry sand material is 1. 40 kg/m®without pre-
load. The results show that the compression response of the dry sand is not sensitive to strain rate,
but significantly dependent on the preload.
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