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Effect of frost heaving on tunnel surpporting systems of
Fenghuoshan railway tunnel
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Abstract: Based on the constuction of Fenghuoshan railway tunnel, the effect of frost forces on tunnel surpporting system in cold region is dis
cussed. First, the elastic fomula of the frost force is given. Second, according to geological condition of rock surrounding Fenghuoshan railway
tunnel, the mechanical properties of tunnel surpporting system in cold region are analyzed. And with the variation of integrity of rock, thickness
and stiffness of lining, and thickness of active layer, the variation of frost force is determined. At last, based on the concept of frost damage of
tunnel in cold region, some effective measures are proposed to alleviate the influence of the frost force on tunnel surpporting system in cold region.
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Fig. 2 Variation of frost force
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Fig. 3 Effect of thickness of lining on frost force

2.3 HWHEEXZIPERERRDZEMENI

TN S AE R B SR R I
e, Ao AT T B SE T no= 30% SRR
75,50, 30 em I, [ A 1 b P S R AR A8 4, R IIK 0] 3C
iRk R sem, D 3. AT G, A ) JE R R
s, A BT 2 VR R . (B2 5 P JE B /T2 m
I, AT J5E AR Ak T 5] 2 1 34 i 1028 A0 P ALAE 10%
FeA o EH TV A JERE AN R e vk B BR, T KUK
BEE BT b 3 [X 5 = RN T 2 mg 48 1, AT 15 2420 45
W, KL S ST 25 K A 3R BT 52 R K 70 9 A Bl A 1)
JERE P A KA A . TRk, B S K A ) P AN i
ARORFIHFTZ K JIER . T RLACA, ¥ A R%iE f



850

FREEAE, S . AL B PR R BN SCH 45 4 A AR 0 52 573

3 A E A BV B GRS DR A4 1) J52 5 ) 48 o
P95, I I Al RO AR R

3 IEHIRBRXS IR SRR R F IR BYIETE
3.1 EXEFEFERBS

Bl PR 2 R L X BRI T2 5 TR ) —Fi A
RILR, W —FIE A AR . R RORE A BRIl S AP S
TR RAN T e I A2 R . R TR T 1 T
SIS X, H AN, FEX R L RS IE 7R
SNARPIANTT T CREIE AT ) TR R E, A Al
T LA VRIS B e A AL RS G KRB &R, i 5
P 2 4 L 5 T PO 90 8 0 2 AR A B 25 A R S8 )
B FI XA A YU 5 A FH 3 RS A DR BRI R, 3
FPEF R, RER RN X R4S @
BEIE AT TR R AR, AR IR AR T AR AR
FERBTE UK (0 4E 4 e 1P T3 T
3.2 BEEFMIIPERE RN NFHE

ORI 30 SEAP R R R EOAE L, A& 5L AS )
AN, i H 2l i BRI P A 1R O 1 A2 7, A
RN BETH AN REO A 3 (A P K o R R . L R I
RALEAT I Z R H R S — R, 2R E 5 kT
FEBEH BRI . 4% R A i XA A @00 20RO it
] R T R R X, R b VR K LB AN 1 BT
R L PR EAER . 0l 2k A E MR R K
I TREEOR S, (5 i T 208 7 %504k e,
FEAFATIILE AR LR fE o, e AL T B sl it
i, RFATWIA L 1) B 5 F0RE 5 1 10 14 P i A v
o PRI T 2 4R IR 4 X S 3P S5 F R 2 S0P ML
PRB T, RRSL SN A EE TR R R

2, BEIE SCAP S5 F 0 0 2 RE e T J 2 AT A
PESZARZ R 2R AR R, AN R T AT S5 M A< &, TR
% 1 Bl R RIPR DU AR AT A2 AL« Aeb A0 5 FEE DN,
Rl 5L BB, Ao )L e 52 R K 0K . AN, B AR Ao 1)
JEPE IS, 1F FIAESZ 3 S50 PR AR 19 D i s 42
Uk R 8] J5 P2 O ST PEAE . 2 8k, PRI T Bt L e L
B AR TG K . A PRI SCIP 4 M R 2R O R i,
Bt S 2 ey A 2 A L e R R A AR A T AR A
3.3 REEEEFRKXRIE PSR R AETE

XFF K B, vk b VR, A R
N2 FH B AR B A o5 7 HE 7K B LA A 8 45 K 55 T7
T HH A, SR GR 5 B 1 0t

(1) A GRIRECR . HATIERAEZFH PR
JH B AR IR B e 1) o RO L Bl SR P S 5 i A fR
2 A LASBR S5 1 P9 AR 5 R ) B A e, A
T /) s i P O Y R . Rl S22 SR P SR, LR

3 A o A R AR P Rl 2K

(2) FWIEE AL . %R 2 R L X it T IR
FERAR, WER B S 7E il T T2 | R 5 B A A
&5 5 5 7 11 75 EEAE 33— A2 A 9, STk XK L B
A A RERSIREE LS . BURIREE AT X
P B IR L8R R, DA PRV Bt - 5 B R A W) T A

(3) BiHE KIS . 2 45 0 4 X g 7 k7K 25 6 B
PR, SR B HE G SE 2 EB L, AR
AR . FRAEEGERBERE, KUK L il X AR R IR R K, ¥R
25 [ 2 10 B UK B IR, B HE K G BLEE R, 45 A B A
PRl 4 i, 98D T8 S A b P A Y AR dke, A
KA TR GEIRAS o H % R A b J a0 Bl R 2 i
ACAE BT A S, 7 B R 2 ZM 4 7 T 15 B K, E 3%
15 #150 mmPVC 54, ¥R [ 45 4 s T 48 B 5 .
AR TR A% Rt 1 4% v 1K kb KA

4 & B

(1) BEIE ST S5 H A F T 52 5 ik o Bt o e e 2 i
VY184 N 38 o0, AELR K 48 ) 33 R o i P 11
34 o0 i 328 45 A

(2) TE— [ [ 7 se B BERE L, 244w J5 P AR 4k
I, il 5 e W0 i P e P V2 (0 AR A, R T it =2
Pt R R AP A SO L Ao SRR /N, A ) L B 2
PRIR FIROK . AH 2405 il B VSRS /N T 2 m I, Ao )R
AR T 51 R K AR AR BEALAE 10% A4 . W
348 T Ao )5 FEE A R A RARK 55 P T S 3 45 R AR R T
HIKII1ER .

(3) [l VR X i 388 <24 45 Mtk R g, MY
i FlA VR i A iAo B i KL R, o8 3= 45
R R D ER 2R AR B S RS [ 3 A 56 4 )
PP I A A FH 3 R B A IR AR, AR LIS I AR T
G R FE R VB R B 4E B8 1A 5 THT .

(4) FiEG = AR, X XKLL B, A SEF 5 74
TRIBEEAR s By HEK K At m & #5551 R, K
ISR B a1 e .

S E 3Rk

[1] #&EsE, % A, LB s B BT AR )] . AR TR
24H, 1987, 20(2) : 85— 93.

[2] #i B, S EETE, 55, 98 DXBE I i L 4% A2 I 4 1S & o) A 1Y
ARLR e A 0] . BB D 48, 1999, 29( 3T 1) : 21- 26.

[3] #izE e, SRV, Ao oubk, 2. €K %I v I 7 00 26 ek A
Frff J]. s A, 1999, 21(6) - 70- 74.

[4] TRZ%. #MPE% B2 (M), Jbat: @580 e,
1982.





