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Dynamic Mechanics Experiment Practice and Analysis Methods
of Rock Materials in Blasting Engineering Teaching
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Abstract; Blasting Engineering is an essential core course for civil engineering and mining majors. To improve
the students’ understanding on dynamic mechanical response and damage mechanism of rock materials, the experi-
mental teaching contents of explosion and impact dynamics of rock materials were set up in a training plan to achieve

the teaching goal of the course of Blasting Engineering. In view of students’ lack of theoretical knowledge and experi-
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mental basis of impact dynamics in blasting engineering, the split Hopkinson pressure bar( SHPB) experiment tech-
nology and two-dimensional plate blasting( TDPB) experiment technology were applied to the practical teaching of
Blasting Engineering. Firstly, the experimental system compositions and calculation principles of SHPB and TDPB
were introduced. Secondly, the course contents of SHPB impact compression experiment and TDPB central blasting
experiment of rock materials were designed. Thirdly,the dynamic mechanical behavior and energy evolution charac-
teristics of sandstone material under the SHPB experiment and the strain wave evolution and dynamic damage and
fracture behavior mechanism of sandstone-like material under the TDPB experiment were analyzed. Finally, the
students’ in-depth discussion on the critical problems of rock impact dynamics was guided. The innovative combina-
tion of SEM testing technology and impact dynamics experimental technology revealed the damage mechanism of rock
materials under SHPB and TDPB experiments to students from the micro-level , which gave the students a clear un-
derstanding of meso-damage and macro-failure. The effect of teaching practice shows that the student’s theoretical
and practical ability is exercised by combining the experimental course of SHPB and TDPB with the theoretical

course of Blasting Engineering, which leads to the improvement of students’ scientific research ability and the sense

of teamwork ,and the fulfillment of the teaching goals.
Key words;
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(a) Schematic diagram of SHPB experimental system
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(b) Physical pictures of the SHPB experimental system

ARG EEFRGE™

[ 1 SHPB SZ5 R 5¢
Fig. 1 SHPB experimental system

1.1.2 SHPB %%/ 3®

SHPB 52 86 J57 By - 3 4o 45 o 48 oy A S Gl
1A SAT 3RS — AN TETT [ A% B9 A 15 1 Bk w55
(ory) IO F3 Bk A5 5 70 FE A5 10 RE 422 A i v b PRI S
S 0375 SR Y T 230 ST J— A 27 A2 435 F) 52 33 o
SIS S (o) F—ATE 7 144 B8 19385 5 137 7 Bk
M55 (o), FIHAE NSRRI ST LR 0 15745
) 75 2R BT Bk R

(1) S

ST 17 3 e PR RN 3 S WA A
SE, HAMEHE SHPB it FE 45 5238 F 119 1 45 1 2%
(&) JEGEIAE (&) MBS S (o) AT R =0
AR (D) e

6.(0) = SLei(0) - (1) = £,(1)]

e.(1) = £ Ler(D) = eu(t) = (1) 1t (1)

0.(1) = 2 ,(0) + (1) + £,(0)]

P C g EFT AU 5 A D F AT B AT
PUE O AT (9 AR 5 L R A AR IR R I B 5 A
A FER ) 16 1 A TE R &, S HS A T B A S AR
ep NIEFF AR INAL 58, 0 AT AP B S AL

(2) Ao 5

SHPB 5256 i #2 v P12 2 R ARl g i, 4045

ASTRECW,) JISRE (W) GESIRE (W) AR Ui
WEELRE (W) i RERER S S BE (W) DLSCAARE 75
RE 56 A S LA R Ak (W) o AR ) 2 35T 503
SHPB S8+ i) AT AE | S 4T HE 1% 4T AE 1T R T X
()35,

W,(1) = Afcf(jai(t)dt
W, (1) :fégﬁ}fi(t)dt (2)
W,(1) = % (ja'l;(t)dt

T R AR W 2R (W), AT L 20
i e A R T B LT B RE (W) A B
(Wy) o BLIE, AREIRGIRTZLEE (W, ) J i REREBLRE
2 B S T e

Wy(1) = W, (1) = We() = Wy(1)  (3)
1.2 TDPB LB E%
1.2.1 TDPB £ % %20 %,

FA MR TDPB iy 56 202 R 22 B0 T
Kbt 3 2 se s E b [ EWFRI A TDPB 5286 &
%% ,1% TDPB w26 224 % h B R a4k & 4¢ %
TR GE SRIEIN AR R G A R A 5 40 PR G AL
TDPB Wit 5286 RS ANE 2 iR A8 H (1 AE G4
ARZHIFF 1 PR



FALE 3 ZE QLN

R TR IR AR o MR B S 22 S S S i T 251

£ 77 [N -

Hefzstilgd

(a) TDPBSEH R 5E R A
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plate specimen under TDPB central blasting experiment
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