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A duration prediction model of surface thawing settlement
in construction period of tunnel with horizontal freezing method
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CAI Hai-bing"“, PENG Li-min°, ZHENG Teng-long
(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan, Anhui 232001, China;
2. School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: Artificially frozen wall is a temporary support structure in tunnel freezing engineering; and frozen wall will gradually thaw
after construction of the tunnel lining. In the process of frozen wall thawing, thawing settlement of ground can produce serious
influence on the surrounding environment. So a reasonable method must be established for predicting surface thawing settlement. On
this basis, suitable thawing settlement prevention measures can be determined in the actual construction. For this reason, considering
the thawing process of frozen wall, using stochastic medium theory, a duration prediction model of surface thawing settlement in the
period of tunnel construction with horizontal freezing method is presented. Temperature field under natural thawing conditions can be
approximately analyzed by flat-panel thawing theory; based on flat-panel thawing theory and thawing settlement content calculation
formula in one-dimensional case, value methods of thaw front radius and thaw compression region inner radius are determined in the
duration prediction model. The prediction method is applied to circular tunnel full section horizontal freezing engineering, surface
thawing settlement variations with thawing time are presented. The results show that surface thawing settlement grows faster in the
early stages of thawing, and grows slower in the later stages of thawing. Surface thawing settlement variations with thawing time is
presented, which is consistent with thawing settlement characteristics of natural permafrost researched through test method by
HIBbITOBHUY.

Key words: tunnel freezing; surface thawing settlement; thawing process; prediction model; stochastic medium theory

5 = L (B T -aa ot c N i LA P o b P O DR ST
Forp, BACDCRE S 0%, i I ORI s
TRAERRG RN TR, B BUINOC, PIRITRR R £ A RO ™ A2 K LA TR
i, LB KR K S, AR 9%, 1 BRI RO, Rk
SRR 2 Ja s RN AR B AT BT A2 404t T P P FS D R 5 B g i 52

Wk HI: 2012-11-27
FESTH « 15 5K R LRI H (973) (No. 2011CB013802); [H 5% F SRR E 410 H (No. 51208004); 878 FARELAHEETI H (No. 1208085QE87).
R SRR, U, 1980 4R, mIEGR, Mk, RHNRHA NS TR M08 SR TAE. E-mail: haibingcai@]163.com



523

BRUFECAE BRI /K T-VR 25 i L3 b 2 Rl 10 7 N Yot g 284 505

e, HEEERMA RS, REE L
P W VR G REIE N AR R IY] o AERRVRIERE TR, Bl R 4
BEGMTRIIL, MRS BRI LS, MOV R A& R
THEX RS DRI R By O AT PN, DS TSk
5 it T3 e SRR I 1 R 47 T 5
BEFTAE TR 58 P50 0 IR S 0 1) 7 v
KRR LRI CRBEAT TAHSCHIEST, IR ikde 1
— U T R RS R RE DR T A 5
S=¢,h +¢,ph (D

X S R HRIRVERIDCR: A N R
p AELLEAMTEG e AR LREDIREG &, il
TR R

WA R, ERTIREG BRI A IRER
SRR L I R TR TN T A2 2 N, H Y
W24 BT RIS, i
G A KRBT FRIRAN, AN EE K
AL Iz A A L, SRR R CR L, %
FE e 3 B RIRUR L R A B R R IR R A5 7 T
TFRRWFFTAER .

AR KRR LN T8 L AL S AR, H
N LM R G R TR 2 R 405 1) s IR S 5 4 1A
IRANIAL o RARVR - AR AL R mT AL A — 2 i) 7
M TR R A eI — 4E L, N
TR YR T BRI KPR A R T
SR, JLURGTRER) FARMR AR IR . BRI A
WIS AL 58 i, RIS Bl o 1 B et 1(a)
PR ITREEBE s OGRS RET, RGNS NI4T
VAR, SR 5 R A B A AT e, A U
BEAN G 1] BEIE A 5 1) B TR, Al A T XM
UL BEAE TR S BE N e ) BEIE A7 1) BT RAL , R4
HERL T BRI R, LK 1(b)s BilEAE HARAFR
A AE A, UREGEESERitL, WlE 1R,

U iins o 4 R
o ® '
10}

o o
° \\/} °
o o
0 o ©

REhEE
(c) FRUR5ERE

(b) EIARAETR
B 1 REEK BRFRLRE

Fig.1 Natural thawing process of frozen wall
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Fig.3 Schematic diagram of flat-panel thawing theory
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