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Experimental study of freezing and thawing cycle influence on
physical characteristics of weathered granite

ZHOU Ke-ping, XU Yu-juan, LI Jie-lin,ZHANG Ya-min
(School of Resource and Safety Engineering , Central South University ,Changsha 410083, China)

Abstract ; Freezing and thawing experiments on weathered granite with the cycle-index for 0,10,20,30 times were
conducted , during which the freezing temperature was —40 °C and thawing temperature was 20 “C. In order to get the
porosity , pore distribution and uniaxial compression strength after freezing and thawing cycle, core nuclear magnetic
resonance( NMR) experiment and conventional uniaxial compression experiment were adopted under room tempera-
ture. The results indicate that the quality of test pieces increase after freezing and thawing cycle, the inner pore distri-
bution is changed ,the amount of medium and small pore is increasing along with cycle times. In addition, freezing and
thawing coefficient and uniaxial compression strength decrease with the increasing of cycle times. The freezing and tha-
wing cycle not only lower the uniaxial compression strength ,but also reduce elastic modulus of weathered granite sam-
ple. Finally ,a damage analysis was conducted and the relationship between porosity and effective stress was obtained
according to related damage mechanical theory. The experiment of measuring weathered rock mass’ s physical charac-
teristics in the condition of freezing and thawing cycle would provide reliable experimental data for the failure mecha-
nism research of rock engineering in cold regions.
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Table 1 Quality variation of weathered granite before and

after freeze-thaw cycle

IRV IS5 Bt /g B e st %
U-10-1 5. 060 1. 106
U-10-2 3.340 0.713
U-10-3 1.828 0. 386
10 U-10-4 3.200 0. 702
U-10-5 1.390 0. 300
U-10-6 1.230 0. 266
U-20-1 4.090 0. 899
U-20-2 6.290 1.343
20 U-20-3 1. 720 0. 366
U-20-4 4.500 0.972
U-20-5 4.240 0.916
U-30-1 8.270 1. 800
U-30-2 5.990 1.292
U-30-3 1.970 0.410
% U-30-4 4.560 0. 985
U-30-5 4.330 0. 939
U-30-6 0. 690 0. 149
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Table 2 Average NMR porosity of weathered granite

after freeze-thaw cycle
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XF A6 R R R FL B iR AT 2 LG R =
0.982 2, 558 WL (1),
y==6x10"n" +0.000 4n + 0.0192 (1)
oy HALBREE sn APERR L, UG ML 1 o
7o

% & 2012 4E45 37 %

0.0357
0.030}
0.025}

g 0.0204

= 0015}
0.010¢ y=—6x10"12+0.000 4n+0.019 2
0.005}

0 10 20 30 40

IEENY €
1 LB SRR IR A 2k
Fig. 1 Fitting curve of porosity vs. cycle index
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Table 3 Uniaxial compression strength of weathered

granite after freeze-thaw cycle
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Fig. 3  Stress-strain curves of typical granite samples subjected
to different cycles of freezing and thawing
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