S (L U
Explosion and Shock Waves

DOI: 10.11883/bzycj-2025-0304

EAER TR S BRI HY B B

T &Y s, skEM 2, BRitbE, Fimh!
(1. PHuRERS B SERTREER, 1% 710054;
2. LR RS BB, 75% 710054;

. NIFRBRE. RS TE R R R S R AR, R AR L A R RSN R
T RL AR K R R FERCREE . AN SR B 2R E B Bl 4 2 B 10 B S AR CSHPB) iR50 R 4,
XA R AT AN ) Bl PR 25 2% R IBh A R REE .  DAR I RD S5 A b i 1ar 800 P R OB A 2 i B, AR A B
EFEBLH] . RIGLE R TR TR A-RNAS 2 I “ P B RRAE, Syt 5 FBIR 34 0 37 77 - B A% 1 2% e
CERBTEL” 1) =BB ARk, B E R T AIRD A (B A HUE SR S W R, S AR I S 1 R 2N
5B . AR R S AE O 1, R, A RS i N AR A B N R IR . e R &4 T,
BURE RO BEIR R 3 S0 e, B SR DN R BN o TEAH 5 R R 2% A R BT Rl S 26 B N A 26 (H 4 1T 1, 3 5
REREA PR IR mMI R, B G R BEE PR R ATk AHF MR ZEAE N, BEEBEN KR, AR, R
WD, ST RESSINANIE G RGN RS ASIRR, FEHAESZ RAE R S R R P R, R N, REERE S REEL
i RGYaRe <8y NI T 1 PR DIV <X V= i P <3 i B 8y 7 4

XERE: AW HE; SHPB; UM AEiFEl

FESHES: TU4S2 AR RS A

Confinement effect of dynamic-failure of red sandstone under

impact
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Abstract: To investigate study the disturbance caused by blasting in the excavation process of tunnel and coal mine
surrounding rock, it is urgent to, master the mechanical response, failure mode and energy dissipation characteristics of red
sandstone under dynamie load\under confining pressure. In this study, the Hopkinson pressure bar ( SHPB ) test system with self-
developed active confining pressure control device was used to carry out dynamic compression tests on red sandstone specimens
under different confining pressure levels. In order to explore the dynamic mechanical response, failure mode and energy
dissipation mechanism of red sandstone under impact load. The test results show that the stress-strain curve presents the
characteristics of ' two stages ' under the condition of no confining pressure, and the stress-strain curve changes from ' two stages
"to ' three stages ' with the increase of confining pressure. The confining pressure significantly enhances the dynamic compressive
strength and peak strain of red sandstone, both of which show significant strain rate effect and confining pressure effect. In terms
of failure mode and energy dissipation, when there is no confining pressure, the rock specimen is crushed under the action of
higher strain rate. Under the condition of confining pressure, the damage degree of the sample is significantly reduced, and finally
it is manifested as compression-shear failure. Under the same confining pressure, the reflection energy and reflectivity increase

with the increase of strain rate, the transmission energy increases with the increase of strain rate, and the transmittance decreases
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with the increase of strain rate. Under the condition of the same strain rate, with the increase of confining pressure, the rock
reflection energy and reflectivity decrease, the transmission energy and transmittance increase ; when the specimen is dynamically
damaged, the dissipation energy is regulated by strain rate and confining pressure. When the confining pressure is constant, the
dissipation energy and dissipation rate increase with the increase of strain rate. When the strain rate is constant, both decrease
with the increase of confining pressure.

Key words: red sandstone; confining pressure; SHPB; destruction mode; Energy dissipation

AR, BEREM N LREIF R S @O W a3 HEdE, 1 vhtit 2 2 4 n 04, EFLFR. RBERREE 23
FARTRAEHTT S5 AF 2, AR AL B A5G Hia S 4008, 7E T LA Im b R b, BRI MR EahEk. BEa
WA M BIOR, AR PRET, BB E RS AR R R, mEEshAmE, RIKHEA
Fafess, FEEBH T L2010, Fik, ARSCE ST E R T b g O 2000 B0 20 FAT N I R AR RO
AR MEL I o

AR, AR AESSAREAA (SHPB) JFe—4eahfdl &, BUDZub gt i st T, N LR
IRWARE TR A W R FFAURIL, AL 1 S BB =0 5 L RSF U210 R EEL1S-16), Bk 3_07), R pis-1914%
SHEFEYINRE, ARSI IR S s B 0T 2 PR SO RO S5 iR AT T i i ot B
WA 7 T T PECOE TAR- - AR, SN T S5 R @ (M B S BB M S A AR TP, O T 4L 5 A 52 ar AR W I A o i
IR ERA R RIR B LS, JF Bt sl R AR A 0 AR AT PR R I . LiRUIER T H R R A
AN BE (A TG AR . BRG] NKCHARRFE 5030 Re 8 1A SN A0S sl s e MR- J e ot @A T &
VAR AR AT, AR R T DA R A e R AR B S AR PLENZ S AF A T RS AT AR AR AT 9. FERUE AL 5 TH
ok B BOTTERNE 2B WO A7k SN H TS 7K/ SHPB (Splif)HopKinson pressure bar) R4 H1123-251, == Py 36 /5 T >R
EHEHREN (SHPB) , 7RELE I ik ZLrb A M RUER B AL, s L& (Al 5 24 W 2890 FE 4775 W 0 1 AR 2 20
Ri, BEE SRR, WA B R B REG R E G R, BERERG, S sh A MR B e K5
PN e G RIS S B far B & 7K F X 5 AR AT BEFERF MR R LR — b B N, BE B A B K R B R 50
R A HEFMK, BEEAERCRRM S /KE I RN ARG KRB R, [F—8KET, feE@ i d i 27
FHOG, RERFEMCRAN M M BRI, TR EMSELSIR I B 2000 A 2 B R NBGE S . D RIREE B 1) B B FE AL
S50 RHE. RIERFEFR S ER N MCEFS S b Mt R AR T m, SOEPVR IR 400 5 I IEE
PRI, AERLAE. B RER B A BE VAT R RSN BRI R B RN Z B R, B RA B RSR. FiR
T F R A 2 R LR IR 2 K A RO RO F2 5 it 7 S R S 5 sk 5.

BEHE RIS TAERIIT R, B LTS N 08, [ o s AR FLBR A4 5 i ST R L, S B B
YERBNZS JIFWNAT A . 2 A TTET SO B R 260 T30, SaS i3, JHR T 2MikL, AadE =Hher s,
ity [ 2 B A0S b o 1. AR =BT D)5 T, KunPo3 USRI 7 R S RAE 20 AT, 0 = R 48 BOR LLBT VIR ECH £ 7,
[l P /N R 0 B ORI s BRI RIS B TR = R 4 S AR M s DR b, T BN R R P R R A 1 3E B
SRHUTE ] . RIKDZ A S I 5 AR A e 150 5 HUE A IR R 0], AR G B R AT A0 SHPB 3 [ s 150 £ 14
FEAr AT ISR RIS A A B AR R BRI R A AR A I BB . Ty A& B430% i d 3 Ik SHPB 5,
7R TN F B MRS R L SR LR BOIR SR RHIE 2 5, P MO R - AR Y, ST T B R OB A R A D L3S
PG AKIASERY , w1 R SRS B R . 7 e TEBT38 A Bl R ) i 275028 A B A iR B 7= A 3 R, DA 8MPa
WA R, A A TR RS SRS RS RN B S, (HE A BN R BN RREE R, A A FERLRE
B il T 3G IR N, FE PR , FEHKRERE A B IR 3G sk, FERM R s, FEHCAERE B IR AR R I H e
DG RNRRIE ;s IR T E T T A F N T PIRES T8 A A 12847 R R Be AR RS, AT TR 5638 1745 A3
T HIRIER

BTG R IT2N, IR R IR E R, A RREE R AL B A, RS2 B i 2 A . T T AN [F] o
AR T B AR AR MBI T84T 9 R RE AR AR A TS B 2 RERPERT A R ACHIT 03 775 B R 3 B (W EE i 4
ARIEF (SHPB) I RS0, SLLRbE ST R Bl R 440 N R0 775, B 200 A B T 45 i amr 8 B TR 4 LR A L 52



S (L U
Explosion and Shock Waves

BERFIE . BOAHLEL K R BAL BRI AORENT . T TR AT N IR A TE R RT 421 () 30 ) RE B 5 U Bt SR OB AR 4

1 Rt R
1.1 X EH &

ARSI A A AR R PG b X A 2R
o AR EPRA A 15 b, AR T S2 58
SN AL B R Y 5 A AN S MR U R LD i (&
1), JILAE 50X 50mm BRI FE AR, 350RE 7 i
BEERTH A AT BRI B34/ T 0.02mm, i1
SERE BN TR BT, B B UK AR 5
bR, Z0EFFARIGESRIRIE, HEARYI %
ZHME RN 1.

® 1 AWEERMENFEY

Table 1 Basic physical and mechanical parameters df.red sandstone
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Fig.5 Dynamic stress-strain curve of red sandstone specimens
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