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Tab.1 Parameter design of uniaxial compression test Tab. 2 Parameter design of uniaxial compression
under different loading rates test under different ambient temperature
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/(MPa/s) /C /mm /mm /m /°C /(MPa/s) /mm /mm /m
SL1-1 0.1 25 139.56  70.13 243 WD25-1 25 0.5 138.32 70.13 132
SL2-1 0.3 25 140. 28  70.32 243 WD55-1 55 0.5 138.82 70.32 132
SL3-1 0.5 25 140.11 70.21 243 1 WD85-1 85 0.5 140.64 70.21 166
SL4-1 0.7 25 139.83  70.27 235 WDI115-1 115 0.5 140.52 70.27 166
SL5-1 0.9 25 140.45  70.19 235 WDI145-1 145 0.5 139.72 70.19 180
SL1-2 0.1 25 139.86 70.23 257 WD25-2 25 0.5 140.11 70.21 243
SL2-2 0.3 25 139.79 70.12 257 WD55-2 55 0.5 140.28 70.21 250
SL3-2 0.5 25 140.21  69.98 259 2 WD85-2 85 0.5 138.93 70.27 250
SL4-2 0.7 25 140.13  70.17 259 WDI115-2 115 0.5 140.08 70.18 266
SL5-2 0.9 25 140.32  70.19 262 WD145-2 145 0.5 139.67 70.22 266
SL1-3 0.1 25 140.10  70. 26 267 WD25-3 25 0.5 139.60 70.31 313
SL2-3 0.3 25 140.13  70.35 268 WD55-3 55 0.5 139.23 70.23 313
SL3-3 0.5 25 140.41 70.12 268 3 WD85-3 85 0.5 138.75 70.20 320
SL4-3 0.7 25 139.93  70.20 268 WDI115-3 115 0.5 140.11 70.18 320

SL5-3 0.9 25 140.25 70.05 269 WDI145-3 145 0.5 139.95 70.29 320
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Tab.3 Experimental results of uniaxial compression of clay rock under different loading rates

T 3 2% R VR WRMENAE MR | Jnak R VEAH AR WRERE PR
/(MPa/s) s o/MPa €(107%) E/GPa | /(MPa/s) %S 5/ MPa «(107%) E/GPa
SL1-1 9.015 9. 837 0.977 SL4-1 35.52 11. 893 2.702
SL1-2 10. 932 8.479 1.194 SL4-2 31.505 18.978 1.338
o SL1-3 9. 354 15.508 0.703 -7 SL4-3 13,856 22.726 1.382
Epi 9.767 11.275 0.958 BESIEN 36. 960 17. 866 1. 807
SL2-1 9.296 14. 672 0. 500 SL5-1 42,153 20. 031 1.521
SL2-2 13. 896 12.901 0. 891 SL5-2 46. 940~ 15. 427 2. 489
o SL2-3 14. 873 15.782 0. 808 0 SL5-3 54.777 22.071 1. 800
BfE 12. 688 14. 822 0.732 ¥{H 47. 957 19. 176 1.936
SL3-1 24. 365 18.938 0.921
SL3-2 10,137 12. 369 2.956
0 SL3-3 29. 149 12. 220 1. 687
BfE 31.217 14. 509 1.855

201,02 JIEGH A B A A ) — AR 2R Y R e

K6 & 7 188 Sy AN IRl U 8t 2 1R 7 A [ i 5 3 B B s 4 1) 4 7 — 02288 £, DA T
Tl A RSy 1R O JE R R A BB, i TR SR BB A R T ECE AR T
PAAE W J7 — I A% iy 2 v i 1 B B e b T AR I B s L o i A0 o 28 3 3 40 D i AR I B ) . it o o 480



%5 TR EE < T 43058 AR5 BRI PR T B e S R A R 761

SR AN W3 AR 1) S5 7 B 2 A R i e B B I Ok 18 B A (L I I AR A i R D
AN GIRRE R ZREBE ) BB I PR W IR AR L 3 D e ) e R e A W A A 2 A
PERE . JE M 5 BE AT 2 55 15URF A I I A5 DR B G AH — 0, 158 PR 0 280k A5 vy 8 75 ) T A B IR

s0r sor
_.SL52
40+ 40
__-SL4-
. _-SL32
5
30F : -~ 30 :
% 30 /_,SL:LL | :E- ? _~SL42
= i R
= 20k &l = 20
= /,—SL1-1 = _~SL1-2
il » _-sl22
0 e — () e L T T T 1
0 1020 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
RiAE (107) [ 45 (107
K6 S—HtOAR I R R A B 7 8 HEOR RN R B A
PO TR 45 42 7 1 — R AR il BB TR 45 4 g Ty — R AR il £
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Fig. 8 Stress-strain curves of third batch clay rock at different loading rates

under uniaxial compression at different loading rates
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Fig. 10 Curve of peak strain of clay rock Fig. 11 Curves of elastic modulus of clay rock

at different loading rates under different loading rates
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Tab. 4 Experimental results of uniaxial compression of clay rock under different ambient temperature

WEE/C B S WEHSREE o/ MPa  WE{HIAF (10 °)  #fifERiH E/GPa
25 WD25-1 14. 350 19. 816 0.502
25 WD25-2 24. 365 18.938 0.921
25 WD25-3 33.504 12. 220 1.938
25 BL(E] 24,073 16. 991 1.120
25 P e % 9.580 4.155 0.738
25 A E 0. 398 0. 245 0. 659
55 WD55-1 10. 455 33. 747 0.556
55 WD55-2 44, 080 11. 890 2.934
55 WD55-3 38. 238 16. 007 1. 724
55 ¥iE 30. 924 20. 548 1.738
55 1 2% 17.966 11.615 1.189
55 R E 0. 581 0.565 0. 684
85 WD85-1 10. 000 16. 415 1. 693
85 WD85-2 53. 341 10. 285 4. 261
85 WD85-3 51,642 14. 657 2.916
85 Biag(c) 38. 328 13.786 2. 957
85 1 2 24, 547 3.157 1. 284
85 A E 0. 640 0.223 0. 434
115 WD115-1 5. 009 21, 542 0. 204
115 WD115-2 24,957 14.577 1. 283
115 WDI115-3 30. 432 22,715 1. 346
115 SR (E] 20.133 19.611 0. 944
115 1 2 13. 381 4.399 0. 642
115 5 5 R A 0. 665 0.224 0. 680
145 WD145-1 7. 464 15.508 0.326
145 WD145-2 23,118 17.797 0. 829
145 WD145-3 13.704 8. 386 1.148
145 Biag(c) 14.762 13. 897 0.768
145 bR 2 7. 880 4.908 0. 394
145 5 5 R A 0.534 0.353 0.513
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Fig. 13 Stress-strain curves of first batch clay

rock under uniaxial compression at

different ambient temperatures
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batch clay rock under uniaxial
compression at different

ambient temperatures
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On the influence of loading rate and ambient
temperature on the mechanics properties of clay rock

HE Song, XUE Kai-xi, HU Yan-xiang, ZOU Yu-liang, CHANG Liu-cheng, LI Shi-peng

(State key Laboratory for Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China)

Abstract: By using SHT4305 hydraulic servo press system, uniaxial compression experiment was
carried out for clay rock samples at loading rate of 0. IMPa/s, 0. 3MPa/s, 0. 5MPa/s, 0. 7MPa/s and
0.9MPa/s and at different temperature of 25°C, 55°C, 85°C, 115°C and 145°C, respectively. The
peak strength, and elastic modulus, strain state, rupture form, reaction process and variation
mechanism of clay rock samples at different loading rates and ambient temperatures were analyzed.
Results shows that the failure process of clay rock samples at different loading rates and at different
ambient temperature experiences four stages: compaction, elasticity, plasticity and destruction, in
which the plasticity stage is is obviously different. Peak strength of clay rock is approximately linearly
correlated with the loading rate. Under the action of ambient temperature, the peak strength and
elastic modulus of clay rock increase first and then decrease with the increase of temperature. Above
results may have important theoretical significance and reference value for the selection of high-level
radioactive nuclear waste disposal sites.

Keywords: clay rock; temperature; loading rate; uniaxial compression; mechanical property



