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Table1 Test group

Type of test State of rock samples Group Loading rate/(m-s™) Temperature/ °C
A-1 8.01 20
Natural state A-2 5.62 20
Compression test A 293 20
A-4 8.27 20
Saturation state A-5 5.12 20
A-6 2.05 20
B-1 8.65 20
Natural state B-2 5.28 20
Splitting test B3 187 20
B-4 8.89 20
Saturation state B-5 5.34 20
B-6 1.44 20
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Fig. 6 Stress-strain curves of the fine sandstone under different loading rates

044101-4



5534 45 FOR A AR AN B AR S PRI I HEATSE 5543

4B By ol TN R v P W B AR 1 I P 5 B RIOIR S B R o K,
AT R A, LA I S 1) AR AR

B4 2 SRR B A B R AR I L 27 B S B R 2401
FEE - % 5 Rt 4%, AL 7 R . AT, HOK £ 220¢

—=— Natural state
—@— Saturation state

RSN TSRS Q8D 193 A5 50V 38 S B2 %m
B R B, FLR S R 2
B B KA T B AR R 2]
TR VAR (RS RO A B A 5 |
AR R AR T, AR F A ARl 3 L
B HRRRE T A HVEMERER, SIS § gl
0.006 5. 0.004 5 7475 ZEAR s 446, i 2 oot

KRS T 92D 42 25 38 5 LR SRR A 2 3 4 5 6 1 & 9
{15, B2 I 20 R B 1, PURORS A1) 4 ) Foading ratetms )
SRR A S O

T 3 2 K AT 3 7 3 AR T Y
AR BREG N, o i ARG LA 3K 4 B8 A Vie-2D/3D
SRR AL I, 345 T 5 A5 R 4 F BAIIR 25 55 B 26 10 11 B S IR A 2k 1 75 5 B, L 8. T 9 o,
oo, A BT AR 7 I 1 RS . TG I A-3. A-6 23 00 0 I 2k o SR MG 5 v )
Ik o I 5% VA e R, S A B SR B B A R R R A B AT 4R AT . AT 8 A
VR O o] LA HE, 4 PR 3025 TR I, 2 T V75 50 430 A0 A 249, 40 A HY B RE 725 88 o, e i 725 4 o 0 o7,
SEREIR T B U TSR )y . BRI S SRR 2 T 0 RS 4 b K SRS T T 0 A, RS
%, HVRACIRAS R SRR 3 R IR SRR A T 950, AR 1 R AR K SRS 0 R, 181 B 3
B FH R TR 25 1 5 0 T SRR 7 0 B 5 5 2 A R, 22 B 1 A0 8 2 S AR 25 F
SERENUR B JEE L RSO AS T/ KRS T 220 R 22 T 1 30 2 50 1 IR 8 3 1 75 B K 00 25 F
G, I ELH HK P 7 1037 RS, 80 ph T K S o 0 3K 2 R WA TR A R
LI (9 B Ty, A R PE A, 75 9 Bl 4008 DR T I R A5

[ 7 ORIA] s ST 0 eba i sh S R B 2k
Fig. 7 Relationship curves of dynamic compressive strength
with different loading rates of the fine sandstone

vy v
| 0.036 0.046
= 0.032 - 0.038
J 0.028 | 0.029
0.025 0.020
0.021 0.012
0.017 0.007
0.013 0.004
0.010 0.001

(a) Group A-1 (b) Group A-2

B8 Bl T RIR AR T H B SR AL 2 4] K9

(a) Group A-4 (b) Group A-5

BT AR T ) IR RL BRI 1078 25 ]

Fig. 8 Instantaneous strain nephogram of a natural rock

specimen with the crack appearing on the surface
under dynamic load

23 MWAENTSERABERSN

Fig. 9 Instantaneous strain nephogram of a saturated rock

specimen with the crack appearing on the surface
under dynamic load

TR KPR ZS IR SRR AT Al 2 7 AN [R) A0 48 48 1 A4 izt 1z g i R Ze A ] 10 Bz . AAIEL 10 AT

044101-5



o34 % = JE Ll P 2 Eitd 541

VAR - 2 i 2 M 20 14 50 25 B R0 Il e o 2k, i 2 30 1 T 2 B B, i HE B B A R M
e S0 o 28 i s T e, SR R AR A A, BRI T O B BB AT s 11 RO
Tt bR ST AT 407 5 JRE ) R 7047 5 5 M A e R S R 4k, S SRR T P ROIR S T Al D A 9 s AT
i JEE 5 0 48058 R A A )RR ARALL, 8 2 B — 9 IO A8 AR, I B T 485 R 39 O, A AR
75557 5 PR KR ZS RN SRARZS T A b 68 107 228 I 5 o 288 24 114 18 KB e/, 7 728 R 00 A o I A 5
AR GE AR /N T 8 mys i B, R TR 69 0 280 A F T, AL ACIRAS TR B A b S A5 BT 06 2 L R AR AR A 4
Wb S A PURL 98 B B, I B N 280d R R, PIMCIRZS T AR A 3l A DU L5 B A 22 ORI

35¢ 35¢ .
(a) Natural state (b) Saturation state
30+ 30+
25 25+
£ £
; 20 S20r
S5t S5t
A n —=—8.84 m/s
10k +§§(5) rrm/l/s 10 —e—5.64 m/s
—o—35. S 1. /
5t ——1.93 m/s 5 Ll
0 40 80 120 160 200 240 0 50 100 150 200 250 300 350
Time/us Time/us

B 10 [T INERH AT i Sh 25 -l i 2

Fig. 10 Dynamic tensile stress-time curves of the fine sandstone under different loading rates
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Fig. 12 Instantaneous strain nephogram of a natural rock sample with the crack appearing on the surface in dynamic splitting test
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Fig. 13 Instantaneous strain nephogram of a saturated rock sample with the crack appearing on the surface in dynamic splitting test
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Comparative Study on Dynamic Tensile and Compressive
Strength of the Saturated Fine Sandstone

WANG Guangyong', YU Rui', MA Dongfang’, HOU Yuan'

(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
2. College of Science & Technology, Ningbo University, Ningbo 315211, Zhejiang, China)

Abstract: Using split Hopkinson compression bar (SHPB) device, uniaxial dynamic compression tests and
dynamic split tests on fine sandstone in natural state and saturated state were carried out. The influence and
difference of water and loading rate on dynamic tensile and compressive strength of fine sandstone were
studied, and the failure mechanism of the fine sandstone in dynamic tension and compression was analyzed
with digital image correlation (DIC) technology. The test results show that the dynamic compressive strength
and tensile strength of the fine sandstone under the two states have obvious strain rate dependent effect, and
they increase with the increase of loading rate. Under the same loading rate, the dynamic compressive
strength of fine sandstone in saturated state is smaller than that in natural state, while the tensile strength in
saturated state is larger. Water has little effect on the strain rate effect of dynamic compressive strength and
tensile strength for the fine sandstone. However, water can improve the dynamic compressive strength and
tensile strength enhancement factor of the fine sandstone, and has a more significant effect on the dynamic
tensile strength enhancement factor. In the process of dynamic compression, the surface strain concentration
of the rock specimen in saturated state is significantly less than that in natural state, the strain gradient is
more significant, and the tensile-shear effect is weakened during the dynamic tensile process.

Keywords: saturated fine sandstone; dynamic strength; dynamic increase factor; digital image correlation;

failure mechanism
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