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Tsuburano Tunnel (August 13, 1988)
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Fig.1 A Typical Example of Motorway Tunnel Congestion
(5-min. Data of Detectors at 200 m Upstream of the
Tunnel Entrance).
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Tsuburano Tunnel (August 13, 1990)
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Fig.2 Another Example of ICongestion at the Same Site as in
Fig.1.
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Table1 Major Bottleneck Sags.

Motorway | Location Gradient |Capacity during
(Kilopost) (%) - |Congestion
(veh/h/2-lane) *
ChuoEB |Sagamiko(43) |-3.5~+4.5|  2600~2800:"
ChuoEB | Saruhashi(65)  |-1.3~+2.5 _
ChuoWB | Motohachioji (32) | +1.0~+2.7|  2500~2700
: ChuoWB | Tsurukawa(52) |-0.3~+5.0 2500~2700
. TomeiEB | Nakai (53) 34~+48 | 2500~2700
TomeiEB | Matsuda(57)  |+1.7~+4.8|  2500~2800
: . TomeiEB | Ischara (44) 03~+14 |  2500~2700
TomeiEB | Hadano (47) -26~03 2500~2800
Tomei WB| Atsugi (40) 0620 | about3000
Tomei WB{ Hadano (47)  [+0.3~+26|  2500~2700
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Table 2 Major Bottleneck Tunnels.

4 _ Motorway Dength (Gradient | Horizontal |Capacity during
~ (Tunnel) (km) | (%) Curve Congestion
Radius(m) {(veh/h/2-1ane)
ChuoEB 2.0  [+3.274.0 | +5000 2600~2700
(Kobotoke)
ChuoEB 0.5 |0.6 +2500 2200~2400
(Otsuki)
ChuoWB 047 +0.6 -2500 —
(Otsuki)
TomeiEB 2.0 [+2.5~-18| <= |about2700
(Nihonzaka) «
TomeiEB 166 [+0.5-17| o=  [2800~3000
(Tsuburano) [
TomeiWB 2.0 H1.8~25| <= 2600~2700
(Nihonzaka) ir
Tomei WB 168y [+17-05| == [2500-2600
(Tsuburano) '
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Fig.3 Traffic Observation using Video Cameras mounted on the

Balloon at Hadano Sag.
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Fig.4 Speed Contour Lines and Vehicle Trajectories in
Congested Flow at Hadano Sag.
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Fig.6 Speed-Spacing in Real Flow.
(1-min. average speed and spacing on Tokyo Metropolitan

Expressway).
f

’

LAV CIZE TEBIAS.

Y ANVAOOBERETRICBNTS, AP VE» LB
< BAZEM 2 ZBRICZEAT B T &IT & 50 ERRY 72 B D
fodiz, BEBETEMOBEmISEEZETIETUES.
FNhHBEREITNIZAZETOBREE, FICBTS
RELEETHS. 2LT, BHEAOERI, Friw
A0 53 STFRICERT 5.

W SEE D bR T A EmOMEE, &b TEER
THHENIEMERK-TVS. B—5IHIRT S LD
12, B3 20km 5 60 km IZIET 2 £ TIZ 2km 28

LTWa, SErrh e BT 58S, wmEneky

Yo trl ER$T ITIETBE T, KT & AR EM
WHRABEIGELTVS D ERbNS. ZLT, W
CTEREMNEE70km 2> 5 80km R ICEE 35 12H] -
THUHT, $TRERZEKITRLIEIRISDTH
5. :

4. BREETINV

H—6 2R3 £ I12, REOKBRICH T 5 HE-H
GEEROBIRICIE 2 DOEE, F4ab b HRRERE ¥k

|

67




BEERO b Y A, YT BEERRICET 2R - B - RN

601
50+ S ,
_ Obseivedon  pyoen
J " Tomeil . periment on
E 40 ?mmMQmww - Chuo Motorway
£ 301 e
Pet]
j%* 1
20+ ‘
101 e . ‘
j ~ Tsukuba Experiment
o
0 20 40 : 60 8 100 120
» Speed [km/h] -
Fig.7 Speed—Spacing’in Real Flow and Car-Following Experi-

ments.
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Fig.8 De]iariurq Flow Rate vs. Time in the Queue for the
Congestion Case Shown in Fig.1
(15 min. Moving Average at 5min. Intervals).
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Fig.9 Departure Flow Rate vs. Time in the Queue for the

Congestion Case Shown in Fig.2.
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Fig.14 Comparison of Capaelty at Sunrise with the Daytlme :

Capacity (At the Same Sites as in Fig.10).
(15 min. Moving Average at 5min. Intervals).
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A STUDY ON CONGESTION PHENOMENA AT TUNNELS AND SAGS ON MOTOR-

WAYS

a

3

‘Masaki KOSHI, Masao KUWAHARA and Hirokazu AI&AHANE

It has been recognized siice early 1980’s that,some of tunnels as well as vertical align-
ment sags in’Japanese motorways tend to be capacity bottlenecks. This paper reports
several facts observed at these bottlenecks and presents our hypothesns on the reasop
and the meclfamsm of the low capabmes 8 Cépacny values which are eonsxderably low-
er than the usual capacity values of normal ' sections at the start of confestion, become
even lower once the queue forms and further lower as the queue grows longer. This
paper suggests that the driver’s car following behavior whick determines the capacity
seems to relate to the time duration that the drfvers have spent in the queue as well as -

to the light condmons
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