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Abstract :

investigate the effects of joint angles and filling materials on the dynamic response of filling joint samples under im-

The presence of joint fractures significantly influences the dynamic performance of the rock mass. To

pact loading, a series of impact tests were conducted using a split Hopkinson pressure bar( SHPB) . Samples with sev-
en different joint angles and three types of filling materials were tested. The relationships between dynamic character-
istics, energy dissipation,joint angles,and properties of the filling material were systematically analyzed. The results
indicate that: (1) The stress-strain curves of the joint samples of different filling media are significantly different.
The stress-strain curves of sediment and lime filling samples show plastic failure characteristics at joint angle o <45°
and brittle failure at joint angle o >45° ,while gypsum filled samples primarily display brittle failure, except at joint
angle o = 45°, where plastic failure occurs due to stress wave propagation effects. (2) The dynamic compressive
strength of joint samples with the same filling material initially decreases and then increases with the increasing joint
angle o, reaching a minimum value at « =45°. Among the three filling materials, gypsum-filled joints exhibit the
highest compressive strengths. (3) Energy dissipation characteristics vary with joint angle. The reflected energy ratio
increases initially and then decreases,peaking at « =45° ,while the transmitted and absorbed energy ratios decrease
initially and then increase,reaching their lowest values at o =45°. These findings provide critical insights into the

dynamic behavior of jointed rock masses and have practical implications for engineering applications involving impact

or blast loading.
Key words;

FE BLA A I B AR e AN S 45
[ S o R T ) A E TR 4R
VIS F1 3 AE FE BT BRAb 25 %% A I S 535 5, S
PR B B0 3R A0 B e RE O, AR R AR 2
2R BRI, SRS T TR,
PRI, TR BT 5 B0 PR 7 ol A 2800 T B 3
N 7 AR , X 0 390 R 2 L 4 7 2 E P AL
TR,

R, 56 45 B 1 3wy B R 9 A 9 6 B
15 250, ER AR h7E S BT T R B
A1y 265 P 2, JEG oY BN A7 0 78 A T A A R R
SEPEAT e g A B A T, 0T
KR WX IR TS T 7 R IRMA ) Fo B
55 B T BAD B S B B A X A 9 3
A0 B A AR B B ; Pan Bo 2545 48
PEFEIRF AR ) NS AR TR JE | R G FOR 40 WA
S F YT T SRS X 2 B 0 2 R B S
A 5 T 20 R 453 5 002 R AR T L 55 T B A £
S22 R AR A i 2R LT — R 4 B 1 5% ot
2% ; Wen Sen ZEHF 58 T A [RMBUA J2 R & 1R 3
JIREPED R R T R IR A X 1 £ 2 A i R
5 EURRLZE T & 7 oA JBE 9 0K 45 B RE AT o
TR NSNS S 2T R He A 3 R ) £
SRR T T ERM A BB . RS O T, A A
S5 S AR AR BRIV 1S BB B Y R T A
A BN AT B 12 M RE B S X 85 45 E 1 A
JE 41T B ecigiRae ™ WP T 3 AR R A
AR B 20 7R 5 S/ I 4 0 2o P s

SHPB; joint angles; filling material; dynamic characteristics; energy dissipation law

O3 AR B B B SRR | D A i R L R T
FEHCEETT I, 2047 1 4 FhOR[RI BB SE30TY BEA R RY
ST ALAL s T DK S LRSS FIAE b o AR
JERF BT T A S AL A VA T 2
IV e HES S A R C NN U T S e R A i
BRI A 5 Han Zhen-yu 4538 1o 2 285 54 1 47 10
B AT T ORI K TR S ST D i
IO 3 ISR B N 1A S R M e i FE HIOHL
A A R IC % T LU A e 20 e R IR
B

DA B AR BRI A l FE Y o 55 H
— AR R AR B g e R R R L 2R
JETY BIA AT B 5 55 22 A A B A T BT A
RAZ SRR PR TR i A B AL A KSR 5 A2
PRI, A T HE— 2D RSB ke, DA
DN BRI TR B H AT , e e A7 AN A
B3 IR BT, Bt 17 FhOR R A T R, R
21 PR A kE . AT SHPB wfly il R 58, ST /7
IR I ER S ASTUT SR EE LA RE R FEHIOIL R — 5 T
JEIT43HT W5 BRAGUAR F ST LA B0 55 B 14 3h
SRR, JF R ICRE AR O L, B 75 % H
LA T AR AR L SR AL AR I AR T
1 REEEiT
1.1 REEE

AT P B4 SHPB 2 8 32 % o 78 0N 83

BT AT BT R LR S A
B, IR BN A T BTN o A AT 24 ] — e o 2 A



48

BARHR L, B 60 mm, SMERTE 210 GPa, Zh ik ik 4
5190 m/s, %5 7.8 g/em’ . Ho AGHF I GTFFAY
KN 2000 mm , i FK E A 400 mm,
S R 3 S A ST A AT EORG I
AR AR D AR 3 1 Bl 2 AR SR AR AR U,
AR (NS &, JFNAE &, FIERHINAS €,) o
ST Bl R A — A 13 7 P S MR = ik
AR B R S) o (1) (B & () FNLAE

v 2025 4E9 H
a(t) :%(a[+a,+a,) (1)
) = [ (ememe) @)
(1) = (s, -5 ~2) (3)

P A g AT A By O TR AT SRR 6
A, AR AR ¢ O AT PR I 5 £, sk

I PIIE s gt
He(t)
RLAE F NLAE
Strain gauge Strain gauge
et | AT L AT Do A ek
Bullet ncident wave ncident wave ransmitted wave Absorbing bar
| || - | - | |
A FF N BT
Incident bar T T Transmitted bar
: Reflected wave -
AES L maifEe Sample . BAfES
Incident signal : | : Refl . i Transmitted signal
il eflected signal :
BB R AR
Ultra-dynamic
strain meter
Fi,
Computer
&l 1 SHPB {553 ¥R &
Fig. 1 Schematic diagram of the SHPB test setup
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Table 1 Physical and mechanical parameters of concrete and jointed filling materials
W BRI 5 IS /A2 A U 28 e
Bk R . i TR ; .
. . Density/ Uniaxial compressive Poisson’s Young's Wave velocity/
Material Proportion i . M
(kg *m™) strength/MPa ratio modulus/GPa (m - s7)
TR1 bk =3:2:1
R+ KUK =3 2290 58.90 0.25 2.16 3754
Concrete Cement:sand: water =3:2:1
AU S ki tombok =2.4:1.6:1
1990 1.61 0.23 2.30 851
Muddy mortar Clay:sand:water =2.4:1.6:1
(SYRIE A1 Kb K =0.8:0. 8:1
Lime mortar Lime:sand:water =0. 8:0. 8:1 1400 2.23 0.27 170 1258
= =gk =411
an firk 1850 27.80 0.29 7.20 1450
Gypsum Gypsum:water =4:1
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Fig. 2 Schematic diagram of joint samples ( unit;mm)
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