$£31% F4H %o Vol.37 No.4
2020 4£ 12 A BLASTING Dec. 2020

doi:10.3963/j. issn. 1001 —487X. 2020. 04. 004

FEE/KiRE L+ SHPB LI K H i TR 4FE
FRET 3 FERE PR Y

(1t LR AR AR TRERE 48N 35011852, T T AR R I < S %, A8 0 350118)

H E: AMRASERRLGFEFE S S, A A4 8 X Hopkinson E4 (SHPB) , 54 7 $ KRB
A 0% 9% Ao 18% , A LB E A -15C ., -25C = -35C , # S E#4 0.20 MPa.0.30 MPa #= 0. 40 MPa & 2t
HEERR LB Fh, RBEEREAY E2HDHIRETHEIE - R EHEREEH EENBR B
BB BB B E AU A AR 5 ANERB MR SR 0 R AR R o ik Ak SRR 6 3 e, KA
FE RO RN ES R AR AR MM AR S TR TR AR ER LGS
TSR H B A R EGER ARV EIIREALRBRRBHE T A EREREI, AL BA R
PR B R EAAKREEAR G MEEE AR B R R R AR RS HER
ERESKRBEZELG LA, ZI R BB I B,

KER: KL KRBLL; KRSE; REXE; BERHA

hE4a#ES: TD60S SNHERFRIRES: A MEHS: 1001 —487X(2020)04 —0025 - 06

SHPB Experiment and Impact Deformation
Characteristics of Frozen Cement Solidified Soil
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Abstract: In order to study the dynamic impact mechanical properties of frozen cement soil ,the split Hopkinson
pressure bar( SHPB) was used to analyse the failure characteristics of frozen cement soil while the cement content
was 0% ,9% and 18% respectively, the freezing temperature was — 15°C, —25°C and —35°C respectively,and the
impact pressure was 0.20 MPa,0.30 MPa and 0. 40 MPa. The test results showed that there were five stages in the
dynamic stress — strain curve in state of uniaxial dynamic test; compaction stage , elastic stage , plastic stage, strain sof-
tening stage and failure stage. With the decrease of temperature and the increase of impact velocity and cement con-
tent, the viscoplastic failure characteristics of the sample gradually weakened, the amount of rupture fragments from
the crack samples increased,the geometric size became smaller,and the degree of fragmentation gradually increased
from the edge to the center of the rock sample. With the increase of impact velocity, the failure mode of samples
changed from tensile failure of large crack to integral crushing failure, showing obvious strain rate effect. The lower
the temperature of samples was,the greater the hardness and brittleness were, and the more obvious the peak stress
increased with the loading rate. The dynamic compressive strength of frozen cement-stabilized soil was proportional to

the cement content and showed obvious stress strengthening characteristics.
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Fig. 1 Typical raw waveform of SHPB test
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Fig. 2 Deformation of frozen cement soil at

different freezing temperatures
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Fig. 4 Deformation of frozen cement soil

under different impact speeds
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Fig. 5 Axial stress-strain curves of frozen cement soil under different impact air pressures
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Fig. 6 Axial stress-strain curves of frozen cement soil at different freezing temperatures
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Fig. 7 Axial stress-strain curves of frozen cement soil under different cement contents

(4) 25 o 1o 38 01 R 4 1L 0 S I, R 2 7K 8

L MBI ER BE R T ROR LR L, BBIRGR BE S5 K
B EUE HLHISCER , R B B B AR ) 3 AL

(1]

(1]

(2]

[2]

(3]

[3]

[4]

(4]

[5]

(5]

£ % 3K ( References)

Y VR4S N LRSS IEE R M KR
FE SRR AT ). S5t F12,2015,24(S2) :388-391.
YANG Ping,SHE Cai-gao,DONG Chao-wen,et al. Appli-
cation of artificial freezing method in Zhang Fuyuan sta-
tion of Nanjing subways [ J]. Rock and Soil Mechanics,
2015,24(2) :388-391. (in Chinese)

F 3. VRESTE UK IR AE K Mgk Bt el Y
AERAT]. BCREE A ,2016,50(3) :183-190.
WANG Wen-can. Application of the freezing and horizon-
tal grouting methods to the shield arrival for the Tianjin
Metro[ J]. Modern Tunnelling Technology,2016,50(3) ;
183-190. (iin Chinese)

BYE. G F.ERA, S WEERE WA R
S5MEHEAR G EZM A [T]. o F 2 A5 TR,
2017,13(2) :551-558.

FAN Wen-hu, YANG Ping, JIANG Da-you, et al. Rectan-
gular freeing reinforcement technology of full-face grouting
pipe-roof and measuring analysis[ J ]. Chinese Journal of
Underground Space and Engineering,2017,13(2) :551-
558. (in Chinese)

ROBTE, S B EREE RIS ERIEA T RS
k¥ ERZERE AR BEARE [T ]. WK1 £,2013,33(1)
144-151.

ZHAO Shu-ping, MA Wei, JIAO Gui-de, et al. The fea-
tures of strain and strength of frozen silt under long-time
dynamic loading[ J . Journal of Glaciology and Geocryolo-
gy,2013,33(1) :144-151. (in Chinese)

MR, 8, KBRS SRER InE AT
BEKEED LB S ERERMRT]. et %,
2017,38(6) :1675-1681.

DU Hai-min, MA Wei, ZHANG Shu-juan, et al. Experi-
mental investigation on deformation characteristics of ice-

rich frozen silty sands under triaxial loading-unloading cy-

(6]

(6]

(7]

[7]

(8]

(8]

(9]

[9]

(10]

(11]

cle[ J]. Rock and Soil Mechanics,2017,38 (6) : 1675-
1681. (in Chinese)

TFrK, TREL, BRS04 45, A TR Lk SHPB 58 5
M IEAETHE T [T]. S5 F12,2014,35(3) :637-640.
MA Qin-yong, ZHANG Jing-shuang, CHEN Wen-feng, et
al. Analysis of SHPB test and impact compression in con-
fining pressure for artificial frozen soil[ J]. Rock and Soil
Mechanics,2014 ,35(3) :637-640. (in Chinese)
FRARER, EIME e, L%, 4. SRR L-BAA G
Pea B K s R AT S [T]. k3 5 vl , 2018,
37(24) .85-91.

GUO Dong-ming, YAN Peng-yang, FAN Long-fei, et al.
study on the stress wave characteristicsand dynamic me-
chanical property of the sprayed concrete-surrounding rock
combined body [ J]. Journal of Vibration and Shock,
2018,37(24) :8591. (in Chinese)

XER MAEBL, £ 18,5 KSR LIS R

i SHPB iIRB A 5T [ J]. & £ TR %1k, 2017,36(3) :
409-506.

LIU Zhi-qiang, LIU Jia-kai, WANG Bo, et al. Dynamic
characteristics of frozen clay by using SHPB tests [ J].
Chinese Journal of Geotechnical Engineering, 2017,
36(3) :409-506. (in Chinese)

DAL BiFK,® B % EHEERE T ALK
b - SHPB | B 5 /0 #7 [T]. & L 12,2017,
38(10) :2957-2961.

MA Dong-dong, MA Qin-yong, YUAN Pu, et al. SHPB
tests on artificial frozen sand and its analysis under active
confining pressure [ J]. Rock and Soil Mechanics,2017,
38(10) :2957-2961. (in Chinese)

ZHANG Hai-dong, ZHU Zhi-wu, SONG Shun-cheng, et

al. Dynamic behavior of frozen soil under uniaxial strain

and stress conditions[ J]. Applied Mathematics and Me-

chanics,2018,34(2) :229-238.

MA Qin-yong. Experimental analyses of dynamic me-
chanical properties for artificially frozen clay by the split
Hopkinson pressure bar[ J]. Journal of Applied Mechan-
ics and Technical Physics,2018,51(3) ;1-5.

KX G AT K





