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Effect of freezing temperature on mechanical properties of sandy mudstone

XI Jia-mi, YANG Geng-she, DONG Xi-hao
(School of Architecture and Civil Engineering, Xi’an University of Science and Technology,
Xi’an 710054, Shaanxi,China)

Abstract: Sandy mudstone collected from Xinzhuang coal mine were processed into dry and saturated
rock samples, then uniaxial and triaxial tests were carried out at the room temperature( + 20 ‘C ) and
different freezing temperatures(0 C, —5 C, —10 C, —20 C and —30 C). Effect of freezing tem-
perature on the peak strength, cohesion, internal friction angle and residual strength were researched,
the relationships between confining pressure and peak strength, residual strength were analyzed. The re-
sults show that the impact of freezing temperature on the mechanical properties of the specimen under
saturation is relatively great, and when the temperature decreases from —5 C to —30 C, the peak
strength increases by 138.13%-161.60% , the cohesion increases by 97.52%, the residual strength in-
creases by 174. 94 %-324. 30%, and the angle of internal friction increases by 15. 09%. The impact of
freezing temperature on the internal friction angle is relatively small. The peak strength and the residual
strength of specimen increase with the confining pressure under the same temperature, and they fit a lin-
ear relationship. The increases of peak strength and the residual strength of saturated specimen are
greater than the corresponding increases in the dry state. 4 tabs, 10 figs, 12 refs.
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Tab. 1 Initial physical parameters of rock
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Tab.2 Test temperatures and pressure values
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Fig. 1 Relationship between peak strength and

temperature of saturated sandy mudstone

¢ 0 MPa
= 6MPa
« A 8 MPa
83
e e 10 MPa
: AT ea — 10 MPafll A%
2 20 " i == § MPadt| A H1 %%
E S WA - 6 MPafll & it 2%
10 T g T 0 MPaitl & itk
0 1 1 1 1 1
—30 —20 —10 0 10 20

g/ C
Pl 2 TR TR 0 o U6 o 0 {0 980 B8 5 3 BE 19 56 R
Fig. 2 Relationship between peak strength and
temperature of dry sandy mudstone
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Fig. 3 Relationship between peak strength and

confining pressure of saturated sandy mudstone
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Fig. 4 Relationship between peak strength and

confining pressure of dry sandy mudstone
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Fig.5 Relationship between cohesion and

temperature of sandy mudstone

25 A A
— & AN
&
e
i
7

15 . . .

—30 —20 —10 0

45 i/ C
Bl 6 8D A PR AR A5 IR B I O A

Fig. 6 Relationship between internal friction angle

and temperature of sandy mudstone

& 5 TR AR S TR e A R R
I 5 TR B8 178 AR T 398 R R X T RS TR A iR
KPR AR /N, M B 0 CRE%|—30 CHY,
M AR ST RP e 5 RS 3R J1 i 2. 83 MPa 3 K %)
5.59 MPa, 25 1 97. 52 %, 1 THIRAES T & A ik
Sl 2. 55 MPa 8k %] 2. 98 MPa, ({2 & T
16.86%,

M 6 AT LA MR A A T ) N R 4
1 25 Wit T T I A A R R TR I I R A R A%
PN MR A PN R R AR R B S LT R R A
K. WBEEH—5 CRE#—30 CHf AR HE A/ N E
fh 19, 62°8 K F| 22. 58°, W $2 7 T 15. 09%,
AT UL o VR 235 10 T A0 T U0 1 PN B 48 AR S I 3N

X B A e R AT A 1D U A AL SR T
WM SRR ER AT RR N

o=—hk, T+ (3)

Ko AN EESEA sk, IR L RE L il 0 8 2L
2.4 ZREBRE BEMNBDREEERRBEENZI

FR AR R AR A A RN G sk B 0 S A i
MIRE ). AR AER 25 R, TR R AR S T b B
HAEAN A Fe R 5 B A5 E T B SR AR o B a3k 3.
*®APR,
241 HRRBARBELSAERENX R

T B e o 4 R R X A I U e AR AT o B
FZMR 23 K T AR AR T B 50 45 R 3 A ) [
JE 2 BCHOS L I AT A K 7.8 8 R,

®3 FREBE.BEZEGTEMMREENERRNEE
Tab.3 Residual strengths of saturated rock sample at

different temperatures and confining pressures
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—30 14. 88 21. 34 26. 14 31. 81
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Tab. 4 Residual strengths of dry rock sample at different

temperatures and confining pressures
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Fig. 7 Relationship between residual strength and

temperature of saturated sandy mudstone
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Fig. 8 Relationship between residual strength and

temperature of dry sandy mudstone
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Fig. 9 Relationship between residual strength and

confining pressure of saturated sandy mudstone
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