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RESEARCH ON FROST DEFORMATION CHARACTERISTICS OF
ROCK AND SIMULATION OF TUNNEL FROST DEFORMATLON IN
COLD REGION
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Abstract In order to study the frost deformation of rock under subfreezing temperature strains of dry and
saturated rock samples at low temperature were tested by strain gauge method. The result proves that dry rock
samples behave as linear elastic characteristics during one freeze-thaw cycle while the deformation of saturated
rocks experienced four stages as follows thermal contraction stage frost expansion stage thawing contraction stage
and thermal expansion stage and the residual strains were evident. Based on the test results frost expansion
deformation of moist rock at low temperature was analyzed. Ultimately the conclusions were applied to a tunnel
in cold region and the frost deformation characteristics of tunnel is studied. Besides the distribution of unfrozen
freezing and frozen zones under certain frozen condition are sketched.
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Table 1 Sizes and weights of rock samples
/mm /mm e e e
Al 10324 4977 53441 53347 —
A2 9917 4975 51263  — 516.06
T. Yamabe K. M. Neaupane!'" A3 10015 4954 51066 — 51526
Sirahama Bl 99.80 4921 49585 495.25 —
B2 9728 4901  479.00 — 479.88
— B3 10002 4953  483.04  — 484.09
Cl 10055  49.56 51297 51242 —
C2 10082 4955 51503 @ — 515.75
C3 10012 4955 51483  — 515.86
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Fig.2 Main test apparatus
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Fig.4 Strain-time curves of dry rock samples and metals
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Fig.5 Frozen strain-frozen time curves of saturated rock
samples under constant temperatures
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Table 3 Main parameters of model

SRR PR EE Eh R/ HIER RS PEF R
TEME BmE(10°kgm ™) TERALL FHE JI/MPa PSR E /MPa B B B B B B
&/GPa /%) Tkgl=C™ A0°CTYH (Wem'-TT
e 2.5 35.00 0.25 35 15.0 2.0 800 5.4 2.6
LELTE 1.3 0.01 0.22 30 0.5 0.0 300 2.0 1.5
AR 2.8 30.00 0.27 35 20.0 3.0 700 5.4 3.0
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