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Table 1 Statistics of expansion pressure under different temperature conditions /(kg/cm?)
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Fig.2 The relationship between frost heave onset time and temperature
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Fig.3  The frost heave force changes with time
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Fig.4 The relationship between temperature and rate of frost heave

2.4 BEEMKRTIRIE

IR VKBRS R IR Y T Sk 88 B 55 T Rk
FIE T (RIS R R BT A R RS AR 2
BRI TR I BE B M A K KA O A SR AN TR
5 R it 2R B K VR B 7 A 1) AR R A TR [R] PRI
ATt T AR AR I AR A AR S HH
(S ISR B AZ 7K SRR, R Ao 8 v 25 1R 1) g AR
AEAIE DL, LAt S 45 R B AR R I I 0 T A o,
2 T RPN KR T B8R A Ui AR T8, I A2 R il
2N E S vS R S o N 78
2.4.1 FEARJFR

IR K E A R ERE DR, Ak
H K I EE MR K , DT 350 R 4B % AR B 2
PIRING 5 v R OB 00 A8 7 WA 25 A 3R T
B Ab , 255 AR ASCAT I 2B A R T AR A AR
2.4.2  SEANARIAS AR MR R AR

SE A AR E LR A L DAL B A
BL -5 Jiepn R R BOR SR .CM - 1L - 10 Al
25 HL BRI R4S AR TR VKR 45

BUERMEAE R o s A BHEYT A HL B T
B BE N 10 em (AR ABTERIAE 9.5 ~10.5 em)
R EAR R S em( RVFBLIEFITE4. 8 ~5.4 em) 1Y
BT ARRE 2 A4S, WS froR ., iR 24 B 1 5
FE R R, 2 MR B R B IE LN 2,

PR PRI T 275, IR ACTE R 1R D5
BEATHE , FH 502 Jeoke A8 B W TR b, S IR 2
BRAT AR IGO0, — MG B0 2 4>, 3k 4 A4S RS K



555 4

Fr RIS, 55 - R 2R 1L DA PR Kk BS R 3 583

A SRR 5 N AR R SR e T R
R g 2 T A e A R L, B e A A R R
TR AE ], S 75 A R B [ AL, R A e
TR LA

SR

100

CilRE 1S ) (A2 AE )

BS dHEHE

Fig.5 The prepared samples

R2 HABVBREBELZERER

Table 2 The development of sample fracture
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Table 3 The records of test

WE A WL A/ e W W AL B e
/T /min WAL WA 2090 BACED WA 4CE) /T /min JUAT(H) WA2(50  WE3CHD WA 4R

0 10 60 34 79 128 0 10 58 41 40 32
-3 20 106 18 94 151 -3 20 152 99 106 75
-7 30 128 41 127 180 -5 30 238 149 141 155
-9 40 155 51 138 200 -7 40 312 198 162 204
-11 50 176 68 156 210 -9 50 451 212 180 245
-13 60 188 76 164 216 -11 60 445 218 191 269
-13 70 203 74 171 233 -12 70 470 230 199 280
-14 80 208 78 162 273 -13 80 544 227 232 299
-15 90 212 89 178 2717 -14 90 523 239 225 312
-16 100 222 96 184 281 -15 100 543 275 272 345
-16 110 230 109 190 286 -16 110 545 291 315 354
-17 120 236 108 188 283 -17 120 538 295 342 358
-17 130 238 118 196 268 -17 130 576 300 363 380
-18 140 242 124 198 273 -17 140 558 302 370 378
-18 150 244 142 188 279 -18 150 521 295 369 380
-19 160 256 149 199 273 -18 160 552 297 374 372
-19 170 253 155 198 272 -19 170 535 301 380 3717
-20 180 256 161 181 270 -19 180 534 298 376 369
-20 190 259 168 193 273 -20 190 528 302 380 366
-21 200 261 170 192 268 -20 200 536 300 380 366
-23 230 248 201 190 269 -21 230 561 291 369 356
-23 260 263 210 204 278 -23 260 595 288 368 347
-24 290 272 223 204 304 -24 290 581 285 362 338
-25 320 262 233 203 300 -25 320 557 283 361 333
-25 350 278 222 209 314 -26 350 582 279 356 339
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Fig. 6 The relationship between the dolerite strain and temperature Fig.7 The relationship between the granite strain and temperature
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Experiment on Rock Frost Heaving Damage of Ice Splitting

in Alpine Mountain Regions

QIAO Guowen'*, WANG Yunsheng', YANG Xinlong’

(1. State Key Laboratory of Geo-hazards prevention and Geo-environment Protection, Chengdu University of Technology, Chengdu 610059, China;

2. Xinjiang Transportation Planning Serveying and Design Institute, Urumqi 830006 , China)

Abstract ; In the cold and high altitude regions, freeze-thaw damage start from the rock fractures. Relying on the

Urumqi — Yuli higyway of China construction feasibility study and research projects, through the experimental stud-

y, this paper discusses the reason of fracture failure of freezing and thawing conditions. About the factors of stess,

We through the ice split test revealed the process of expansion stress caused by the change of water into ice, Results

show that the ice split force which can reach 33 MPa or more is much larger than the bond strength of rock fracture.

About the factors of strain, We through the rock frost heaving strain tests reveal the fracture rock mass properties of

frost heave, results show that rock mass strain is mainly caused by the change of the frost rock fracture. Thus, we

summarize the failure mechanism of rock under frost conditions. The results have important theoretical and practical

significance for understanding the failure mechanism of rock mass under freezing and thawing.

Key words:alpine mountain regions; Frost heave ;Ice split; Strain
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