F39% FHsi
2017 4E 8 H

# + 1T
DOI: 10.11779/CJGE201708011

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 39 No.8

Aug. 2017

KEM, MRy, @

ZRIN RS TR E AR R iR

N HEAS, HAES, wHE’

TU B RF 5 R, BRI 7% 710054; 2. T DU TAEMIERE AR AR, 776 BT 530001;
3. PHLRHE KRS EARTRE R, BEFE Fi% 710054)

B B mEEAOMRSBERENLIERO R R, ST RS A EE,  FESL T R L s R Y R R A A P B A A
My WAL AT BOR fhZ LTS F, SRR JTIEE T IS A A BRI S BB SHCRIE N, @i
WY E VR R IA S A MR, B0IE TR A A B . BETERI]: LD DUREUN £ T LI ) 7 ma N5 W AR TR
R B B URREIAE BN, A SRR RN R, R S RE R 954 . (EAEARTE S ],
T LR PRI TUBR B 0 3 3 A 2R AR TR R

AR R G FE B 5 A AR RN, SRR R, B R W NGE A A RS, RS BRI, A& AR,
KEIE): BlE; HEER; R0 B AR
hESHES: TU4lI

SItE
XEkFRINES: A
zhanghuimei68@163.com.

NEHS: 1000 - 4548(2017)08 - 1444 - 09
EEEN: KEM968 - ), L, #F, WERARN, FENFEEEE TR MMEESM R T/E. E-mail:
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Abstract: Considering the random characteristics of defects of rock materials, the model for damage of freeze-thaw and loaded
rock considering the influence of confining pressure is established based on the theory of continuum damage mechanics.
According to the geometric condition of the deformation and failure curve of red sandstone, the expressions for model
parameters containing only the basic characteristic parameters of rock are determined. The rationality of the model is verified
by the experiments on mechanical characteristics of rock under freeze-thaw cycls. It is shown that the crack-dominated micro
mechanical response of the red sandstone is consistent with the macroscopic deformation and failure characteristics. The

damage degree of sandstone, which is shown as the deterioration of the mechanical properties of the materials in the
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macroscopic performance, increases with the increase of the number of freeze-thaw cycles. But the strain of rock increases and
the plastic property increases with the same damage degree at the later stage of deformation. The confining pressure can

improve the stress state of rock, so the damage degree decreases with the increase of the confining pressure, which is shown as
the strength of the materials to resist damage and the increase of plastic deformation.
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Table 1 Mechanical parameters of red sandstone without

freeze-thaw cycle

H FRAEL Y. 7 WAE MR A
/MPa /MPa AR /GPa “

0 4230 0.004 1.260 0.260

2 14.572 0.011 1.387 0.258

4 19.652 0.013 1.628 0.255

6 24.866 0.016 1.649 0.254

R2 5RFMERRBTAWENNFESH
Table 2 Mechanical parameters of red sandstone under 5

freeze-thaw cycles

Bk BN PefE

PR AR

/MPa /MPa N AR /GPa et
0 4.020 0.005 0.867 0.268
2 13.101 0.011 1.295 0.259
4 19.132 0.013 1.452 0.257
6 24.347 0.017 1.565 0.255

R 3 10 RFREFAB TAIWENNFSH
Table 3 Mechanical parameters of red sandstone under 10

freeze-thaw cycles

E5)EN PRAELI F9 PefE

PR

N \
/MPa /MPa i A /GPa HERLE
0 3.800 0.005 0761 0271
2 12.701 0.011 1156 0.262
4 18910 0015 1289 0.260
6 23519 0.019 1325 0.259

R4 20 RFEMEIFAB AW ENNFSH
Table 4 Mechanical parameters of red sandstone under 20

freeze-thaw cycles

H FRAEL Y. 7 WAE MR A
/MPa /MPa AR /GPa o
0 3.749 0.006 0.529 0.279
2 11.356 0.012 0.890 0.268
4 18.100 0.018 1.066 0.264
6 22.903 0.021 1.240 0.260
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Table 5 Mechanical parameters of red sandstone under 40

freeze-thaw cycles

H M AE N 7 WAE A A IR
/MPa /MPa N2 /GPa A
0 3.301 0.006 0.515 0.280
2 10.570 0.015 0.710 0.277
4 17.121 0.019 0.917 0.273
6 21.274 0.025 0.932 0.269
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Fig. 1 Evolution curves of damage of red sandstone under

different confining pressure
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