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Design Standard for Lane Operation in Bridges and Tunnels
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Abstract

Prohibition of lane changes in bridges and tunnels have been many problems in throughputs of expressways caused by heavy
vehicles and slow-moving traffics. Nevertheless, those are constructed actively by the general trends, which are preservation of
environment and ecosystem are more important, because mountainous districts are about 70% across the whole extent of Korea.
In this paper, the proper design standards for permission of lane changes in bridges and tunnels classified into structure, safe,
and driver’s conveniences are suggested as follows.

1. Right shoulder should have more than 2.5m in bridges and tunnels.

2. Sufficient equipments of guidance like as directional signs, fingerposts, variable message signs, and markings should be

established to smooth and safe lane changes of drivers.

3. Snow melting systems should be established in bridges worried about freezing.

4. Tunnels must be not only satisfied standards for prevention of disasters (2004.11) and lighting rules (KSA 3703), but also

established anti-freezing facilities in entrance and exit.
5. The drivers should have turned on their car lights.
Key words ' Design standard, lane operation, lane change, tunnel, bridge, traffic simulation
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<Table 2> The length of expressway by categories

A A i g 4 |7&

TRy | a9y T 9| T
km) | (%) | G&m)| (%) | &km)| (%) | (%)

2003 |2,660| 100 |599.1| 22.5 | 1829} 6.9 | 70.6

2004 |2,805| 100 |670.0| 23.9 |238.3| 85 | 67.6

2005 |2,850| 100 |687.6| 24.1 |255.3| 9.0 | 66.9

Ned, M3=(2007H 128)



AERY dAVIE

2. n¥ A EHYE XANZ2Y MEj

A Au R upe} 3ol HA) wF L EE )
A2WAe dHHo7 FAHT ot aHT

lo
o
o
>
of
o
dr
=
Jo
e
ol
>
e
o
i
ri,
bsl
©

o
-

o,
2,
hu
(A e R w A

e Heojo S oot K

-3
X
>
S
ot
2
of
1
=
ol

2}
o AZWA Pyt BE HEFD (Y7, 2T
i, @by el A FYsitka 7Hgska ceTve
ZFNARE oF 800m oWzl & W F el do] g}
Fo| 20%0l Bk Sl ARWA At olF
olxttal & 4= gltk Bl Ul9] Apido] MaA N0
2 FEAH g7 Wl FPYA ol TEN
] Siuboltt. 1 ® Bslal 20%0] Gk
HHE-2 oju] B U9 22w FX it §9

o of |

Az} 2ol, wEEHA
o B ANFHORE =9 A=

& dA2rE gAY, JEHAL deHEE

l22 APFe & EE dA27E 5471 9

o

A a7 A9REE A9 & Y Wt 84
s SR HARER R RYY &

o
o
o
N
)
:Oé
o
o
_)|J_4‘
b
il
™
U
i
g3
o,
ok
re 4

>
>
rlo
[o]
-
)
o
N
et
ol
>
9'_15
rir
SRS
Q
N
frul
e

EE Y

AR o7 G277t BrlsA dc
2

Ho e
O,?_', U% o
© ox o
>
oo fo
o oy,
LT
W
b
(B oX
o o
=3

0&‘4 flisg,

o U o Hu
N o
b
Hy
i
)
b

I ofn

i/

fo H X
N
~

=k
lo

—

4 Fi

N

i~y il

w
i FE‘

L T g
18 o
rr
to
=
> o ro
w2
I
—0.4 i
o
v
rr
Pk
]

N
o
Ko

9 QA=) #
= teleie st 998 Azwzel AHE A
& ohm, EEREA HA - Bl W oIA
DERY A3} A 25 A 2FH B
FolAe AzAFe AR, FHE Beel
o Pesichy AgHE ol Belel AEwAL
HEES FHSL Aot

Hue 2E, ANA Sol QP ms) 3
WHom dotelel B H=WRL H8T 73
$ o)z A% WEAT P 2% FBAL 5 AL
WYs}t seEne, 4402 Hay Az
& FANE B N12E A, 39 BRo
= Azwzel Bosty BUslE RINE 12
WAL 818 Bart Aok

%, 200399] BYETG SN AR} &

Vol.6 No.3(2007. 12)

The Journal of Korean Institute of Intelligent Transport Systems 37



we E EET AR dAVIE

of AZol A7} Y= - e
Aol S EFAE HR|ste] AEAEF0] Y2 E
O] FEZ 31, 1km o)AtY AEde A% B4
U AEEE, ), XA, 29, dojAE & 1
#Asto] obAe] BAZ} gl F3bel shel A2wA
2 g3, B ARl B w0l
EA) 5 FE3 aEekAiAAE S B} HR5= )

&0l vt H A [16].

Bl 18]

wahA], ARFA| 7L Be ) =2 AdAAR 7
ZE@EH, HY) A&7 gFon x&Fo 7
74 Aoz gA4EY, o3 P 2w
A AN HAZor Fxjgor <lg
T2 BAe A5FY AHE /A 2 Aom
2 F2E A7 AZMA ST A
gaye) AA4el Hesin}

V. B2 AA
1. 0™ dist

o]

vl AE" uie} o] @A wF Wk
ERRNN OE 29 uAtElE T FE2UAA

e o] teroln o] Af B TRE
T RN AR A S sEot gt 18§
d9] A4E oJHF B Yy £ ATHR £
QAo 4AsE o7k A9 glok divksid g

44 ol fr= Eﬂg% rzuARoR x}i‘ﬂﬁ = A%

[o}

»

R F *ﬂ*ﬂ 01%1 o]7] WEolut,
oMY MIEE TUF= -_TL?S‘]-_T_! 2}
o] %

My e A
O,
>

oo
2
i

o B o o

it
QL
32
o
N T
~
o
~
re

wrol HEuETe BuTRt Bsiol v
FAA BAFRHAXAA 5)7F vpEE o} glo]
oF ahm, AT} TEE UolA AznA B
2% W £ 24 27 9B IPFAELE

A 57} whaslolo} Frke Aol

2. 8™ J|1E

1) PxH 7|F

TE g(ﬁ& E1 of MAVIEL GA Al 3
ZAHo] wEe FHEA, ¢t s LEE Y
0](0.81m—1.00~127m) ¥ 734(S2, S3)°] ZUH
Aoy, e FH9HE Ad(Im—25me s 2
A7k FHEYe vud u) 9 Zojzje] F

o] B3kl Hl3) 50em®] zto] 7k 91—% %‘i A9

o) 23 84 Asirh Ao g
olelg F2E F BT Aolg 27 e H

Ypzte] e $-Z 7122 19961 0] %o AA -

2.000 l

i# 5-0{}3 3800 E 3.600

g > D2 BP0 277t
ChH|
<Fig. 1> Comparison of cross sections between
a tunnel and the main track

38 PUITSHL2=ETN|

Hiex, M3=2(20073 122)



12.600

4501.500 2@3,600=7.200 3,000 45D

3000 E

f 1,500 3,600 ] 3800 ]

<O 2> nEE2 W27t 2EAMT7E CH|n
<Fig. 2> Comparison of cross sections between
a bridge and the main track

Aled BTzl HEHo] 23 g 7o
T oldHel AMAE Eldel Zwde
1.75~1.8mY{ ). 1 Exxyole] kA
de Ao, Bd A9 ey =

Z 234 A7 50 QA% £ A3}

AFAGA B, A8 B, v ERE
89 olgE 59 o= 25m= AHF v} Qo

Ha 7218 el fEo] 425mY W B3
e FPETol G AL 5% oo,
25m% Woll= o 6% T Abolol] 2 xpol7) Q17
o] BA7EYG i F& 7107 it A
A4 Z9E 1A W) S22 &P 1 o)

=

g2 & gu} g Aog Aed.
E3 o] 712 BANEY “Eze] £E - A4
2ol B FHA NN AASD Qe nEER

—_

2.5mo]7] W&o o] ¥R o] o7l
AAE T APes BAT0Y 2 5 &
LA ko] QI 71Fo R gy gy B =
FANE Aol Hsd TEEY ARzPo

i
AANEATAR] AvEFHIHY] NF xZo

it

1,000m )4 Bl 48 FddAsye 750m3t
Aoz AAska A#E Aol 250m (HAL2 o
HE Al e dAse A TR 4
dHE sk ok =g HAY V1 ER(JEF
FE A 77hH 299 A EAF d%xH
o HHE=HIHEYA 20cd/mo] S 458 g
9.0cd/m'E AAHo] FEIF Z&7F FHFH O glof
A7z el mls) B W Abaigo] 233 vk

B W T N Bl E e FR@
A0) ZPAGolt), ZUALL HYTHE |RY
o 4T, FFRE rol 1 1A% wUHES
S A4HEE S gk 4 T8 AR
ARG} Fok, kI SO wet YepAn
BAF e FAEFS mETh Thi ASEY
2 2 7719 Age kA H 1 dge <k

Bld el 42w AN o] HIxY
NEE BEdol su 27 B WRely A
207 Y98 & 4% FEAY] AZUFNE
B8 QAT F A=F HIAYAe] AxFL
WEA AEES S AR 4Ry Fedh g
A @A B 9o “REF A EA7} 4A

<& P HASEE BHY i DEAM MX| 7|1F
2124

<Table 3> Standard intervals of each lighting

equipment in tunnels by design speed

AAEST | AAN | oE | A3 | V2R | FTR
(km/h) | (m) (m) (m) (m) (m)

100 60 120 200 - 70

120 70 144 240 - 70
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<Table 6> Analysis results of traffic simulations

ojet A 35% 3 50%

Auaad MAEA | WAHE &3} WATA | A &3
LOS A Z B R A(HAD 78.92 73.84 -5.08 80.83 76.90 -3.93
H &% (kmyh) 89.43 95.57 +6.14 87.31 91.77 +4.46

LOS B ZF5 A A 162.45 152.80 9.65 166.13 158.12 -8.01
145 (km/h) 86.74 92.32 +5.58 84.91 89.21 +4.3

LOS C ZZRAACEHAD 250.04 238.64 -11.40 254.67 24558 -9.09
B F 4% (km/h) 84.59 88.70 +4.11 83.11 86.18 +3.07

LOS D ZZFAT(HAD 340.88 327.60 -13.28 345.67 335.18 -10.49
@45 (kmyh) 82.77 86.13 +3.36 81.63 84.18 +2.55

LOS E ZE5AIZHAD 436.24 422.88 -13.36 443.13 435.54 -10.59
74 %(km/h) 80.84 83.40 +2.56 78.76 80.96 +2.20

T IATAD 461.69 447.76 -13.93 515.18 504.50 -10.68

LOS E HFEE (km/h) 79.27 81.74 +2.47 78.63 80.89 +2.26

e, M3=2(20074H 129)
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