2024 4E8 A [V S A N No. 4,Vol. 15
215 5 5 4 ) HIGH SPEED RAILWAY TECHNOLOGY Aug. 2024

MEHES: 1674—8247(2024 ) 04—00100—06
DOI:10. 12098 /j. issn. 1674 — 8247. 2024. 04. 018

XS EREOERAGMETRKEHIERENS S5

TP ERSF OB F BORK
(kB TREERT A RS AR, T 610031)

BRI A T PR R R B A SCHAR O M5 | Ak B BOR SCHB T R AR, 5
14 KERARG M o 38 3 VRl L0 ) 00 , A5 BT 2 i - A VRS R AR R e KT R IR S AR I i A
Bl TS Y RS R VR R AR S AR IR UL, 25 5 R K RS AR R,
IIRT TR R B T AT T MR VR L R ORI . PSRRI (1) W8 5 AR T KRR e R RS IR B2
19~ 90 em, IR 45 em; (2) W UR L UREEHR 0. 27 ~ 1. 20 om/d, Bl fl 580 0 K T RS HR,
0.28 ~ 1.92 em/d; (3) FREGXPARAF T MR E M 1 M RES BAT RAFRCR , REAT AR LRSS | Rl AL i) , {7
REFEEREEI N 18% ~ 24% 5 (4) VRt B b PY [l ARIE RS, A U AU AR W & o WFFE IR Al
AR VR b DX R T SR BIA R A A

SR SEIA « R R BRI 5 TR b R 5 R

PEDES: TU44 ; U238 SCEKFRSRD : A

Monitoring and Analysis of Seasonal Frost Heave Characteristics of

Natural Sites along a High-speed Railway
JIANG Kai WANG Maojing FENG Tao DUAN Guangwu
( China Railway Eryuan Engineering Group Co. , Ltd., Chengdu 610031, China )

Abstract: Seasonal frozen soil is widely distributed along a High-speed railway. This paper selects 14 natural sites
based on their topographical features, soil composition, and hydrogeological conditions. Through continuous monitoring
over complete freeze-thaw cycles, crucial data such as the freezing and thawing rates of the subgrade soil, maximum
seasonal frost depth, and surface deformation along the route were obtained. By analyzing the freeze-thaw process and
surface deformation in snow-covered and exposed sites, combined with factors like temperature, precipitation, and
snow thickness, the freeze-thaw characteristics of seasonal frozen soil along the high-speed railway are summarized. The
research findings indicate: (1) The maximum freezing depth of natural sites under the snow condition is 19 ~ 90 cm, with
an average of 45 cm. (2 ) The freezing rate varies from 0.27 em/d to 1.20 em/d, while the thawing rate, generally higher than
the freezing rate, ranges from 0.28 cm/d to 1.92 em/d. (3) Snow cover effectively maintains soil temperature and inhibits
soil freezing, significantly shortening the duration of the freezing and thawing processes, resulting in a reduction of the
maximum freezing depth by 18% to 24%. (4 ) The frost heave exhibits an increasing trend from west to east, and its

variation pattern aligns with climatic conditions. These research outcomes provide valuable insights for the design of high-
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speed railways and the prevention of frost damage in similar seasonal frozen soil regions.

Key words: high-speed railway; seasonal frozen soil; frost heave characteristics; long-term monitoring
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