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Consistency of Horizontal Alignment at Tunnel
Entrance and Exit Zone

YANG Zhen, TANG Ying, TANG Lei
(1. College of Transportation Engineering, Tongji University,
Shanghai 201804, China)

Abstract; Current code of tunnel design lacks specific
criterion for judging horizontal alignment at entrance and exit
zone of highway tunnel. After 3-second freezing of steer
wheel, the deviation of the track from the desired path is
proposed to evaluate the consistency of horizontal alignment at
tunnel entrance and exit, and the control threshold is 0.2 m.
The design conditions are classified into three groups and
studied in detail. Spiral curve parameter is found to be a
significant design index to guarantee the consistency. Then
the equations for derivation calculation in different cases are
deduced, and the indexes of the horizontal alignment at the
tunnel entrance and exit zone are proposed for more flexible
design. Based on the research results, an analysis is made of
the consistency of the horizontal alignment of a tunnel of
improvement is

Longquan-Qingyuan expressway, and

proposed.
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Fig.4 Graphical calculation for consistency
study (the third case)

——st . cosj :) J J Sds A
(g5 L),
=|ds » sin| —ds = |ds « sin 5 Y ds A=
Jos o sinf e = Jas - sinf B
Ls* 5
2A*  B6AY’
efla(g) o

Horp,s AR FRE HY pIiEE.
A k=S+L—L, % s=(L,—L)=(S—k) LA

K@OAH
- LALES—R)?
((S—k) — 8A4 3 +

(S—4k)°
5

_ 2
y, —LS—n

—L.(S—E)"
(SR
2A? GA?

_ L(S—B _ (S—k)

p=( A ZA? )
HRTE B S 4R ARAT C S BFRXS AR B

XB = %Sin Y

_A
Yy = LS(l cos ¥),

_SU,—S+k
= 22T,
2
L,—S+*F
AZ
yczm(

o — Sin as

1—cos a).

IR C A 2R AR A7 Ky
Xe = X4+ xccos f— yesin
Yc = Ya+ acsin B+ yecos B
= AR BHPBURIT, IEX RS 1 T, &
5% PREICHLHT] 2 I3, AT 4%
AD? Z(X( —Xp) '+ e —Yp)i =
—2K*S* + 5° + S—mt*
36A* 1 600A%

(S—k’°S
160A°

(2 ) +U

M A,S,L,,L BBUETE R W &1, U EAEH /N, ol
L2 TR
ADZ”’(%AZS ) = (S © ef(xIZﬂ = )

Bl L,—L=S— /S —6A’AD.

MEIL S A=/ S°/6ADI, AR O iE
ZE SR ERE R, B LRI SRR Y
A</mﬁj‘ WA OB R A EEE L, —L

— VS —6A’AD, F W LR LR,
3. 4 FitIERRTHE

MU LA A YEZMEESH A=
V'S* /6 ADIN}, 3 FEIL Y AT R RIS SR, 2
A<C/S?/6ADIN 55 1 BliE L 24 1 I P 2% A i
B L=>S— V/6A” ADEY , ] 1 RR TG e Se R 5 45 2
i BL I8 R LR TP SR SR 5 40 3 Al B0 243
MEESEE S BB L, —L<<S— V(S —L. 2A") BY,
Al R 2R T S EE K.

WRAECA I TREARSREILE AR T
PRS- i 2R A8 PR B /N 42 R /NG Il 2R 4K B T A
ZEMMLESEA 5 /ME. 80,100 F1 120 km » h™!
WHERTHEMMESEH A N&E/NMES R
132. 29,184, 39 1 254. 95,3 s 4742 S 4> HIH 70,85
#1100 m . Bt AD=0. 2 m 1 &I —Bk =it 5
Fr B A » B BT LAAS B0 AN [R) IR 3 S5 A Bk 2 T 1T
HLTE It BUE , IR 1 iR,

g E, Liks %I—J#TT&I“TEWE%
0L - 2430 07T B B4R BT 3 s f3 AR A5 T2 ANl
LEBE,3 s ITRAERZSWEBNART S—
VS 1 2AT A O TR R B 3 s AT A
TEHLEH,3 s TREBRESWEENA/N S
— J1. 2A%.

4 oo =




F48 % 2,5 Bl A DI 557

#x1 FEIGHH&EEREROTEEREENRIE
Tab.1 The proposed values of the horizontal alignment at tunnel entrance and exit zone
under different design conditions
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Tab.2 The horizontal alignment of Daze tunnel
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Fig.5 The horizontal alignment of Daze tunnel
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Tab.3 The analysis for consistency of horizontal alignment
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