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A Study on the Establishment of Optimal Transportation Networks
in Busan New Port

ABSTRACT

The development project of Busan New Port aims to be Logistics Hub Port but there are too many things to deal with ; enlargement
of harbour, interport competition, modernization of harbour loading equipment and so on. At present, 23 berths of North and South
container quay are in operation and 22 berths will be constructed on west and south-side by 2020. Namely, Busan New Port will operate
45 berths in 2020. When it comes to port distripark, a large-scale of Port distripark project is underway, such as Ung-Dong district 1,2
phase, West container 1,2phase, North distripark and so on. This study is to deduce traffic system problem of Busan New Port which
is caused by the development project through predicting traffic need considering the development project. According to study, there are
three main problems of traffic system : 1. traffic congestion caused on main crossroad, connecting second harbour back road. 2. It has
been predicted that South-North road and traffic capacity of New Port road would lack compared to traffic volume-to-be-increased.
Moreover, the detour volume of traffic is caused because New Port’s 1st avenue and route 2 were not connected directly. Thus, this
study suggests three kinds of improvement plan for smoother traffic flow. 1st. Operate roundabout on major intersection, for example,
second harbour back road, west container wharf’s subway corridors(South to North), and permit only right turn on sub-intersection.
2nd. Extend New Port road(North container’s port road) by utilizing side walk and median. 3rd. Install exit ramp which utilizes Route
2 connecting New Port’s 1st avenue and local road 1042. The method we used to analyze the effect of improvement is Vissim of Mircro
Simulation Package.

Key words : Busan new port, Busan new port’s distripark, Traffic system improvement, Traffic demand forecast, Traffic improvement
effect analysis
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Table 1. Status of Busan New Port's Distripark Area (unit : thousandm?)

. After
Div. Total |2011yr|2012yr| 2013yr| 2014yr| Syt
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Fig. 1. Processing Record of Container Freight on Busan New Port
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Table 2. Parameter Result of Resistance Function

Travel MDL N 3 , R’
purpose
Modified | 0.7887 0.2407 -0.1269
HBWT . 0.898
mix. (-3.240) | (4.999) | (-31.837)
HBST (1) Modified | 1.9521 0.1218 -0.2984 0.697
mix. (6.840) | (0.946) (-6.796) '
HBAT Modified | 2.9720 0.3162 -0.4421 0837
mix. (11.816) | (2.602) | (-11.766) '
Modified | 1.9174 0.2023 -0.2829
HBST (2 . 0.702
@ mix. (5.008) | (1.383) (-9.717)
Modified | 1.6464 0.1791 -0.2375
HBOT . 0.786
mix. (7.055) | (2.044) | (-11.196)
Modified | 0.8566 0.2024 -0.1380
NHBWT . 0.739
mix. (-1.434) | (2.452) | (-15.579)
Modified | 1.4199 0.2900 -0.2721
NHBST . 0.561
mix. (1.844) | (1.490) (-8.099)
Modified | 1.7497 0.1999 -0.2590
NHOT . 0.779
mix. (7.145) | (2.058) | (-11.018)

note) HBWT : home based work travel, HBST(1) : home based study
travel, HBAT : home based academy travel, HBST(2) : home based
shopping travel, HBOT: home based other travel, NHBWT : nonhome-
based work travel, NHBST : nonhome-based shopping travel, NHOT :
nonhome-based other travel
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Table 4. Utility Function Method

POV = POV+T* Time,+ C;* Acost+ D *StaD

Bus = B+ T*Ttime, + Cp* DBeost

Metro = M+ T *Ttime,, + C;* Meost+ Dy*StaD

2. Ttime,, :total travel time by| 7" : travel time coefficient(common
means coefficient)
Acost  total travel cost by | Cy - POV travel cost coefficient

POV(oilfeet+park
feettoll road fee)

: public trans. travel cost
coefficient

Deost : total travel cost by | B : bus constant
bus M : metro constant
Meost : total travel cost by | D1 : metro station transfer
metro coefficient(POV)
StaD : metro station D2 : metro station transfer
transfer coefficient coefficient(metro)

Table 5. Coefficient Value of Model Split Method

=4 =
3] FHEEES S 7@’(]@ ](Incremental Logit) Variable Coefficient | t-ratio | Applied travel mode
s x_ql%g].oq A FRAEE-S gj=5lgtk T (Ttime) -0.017234 | -130.596 POV, bus, metro
ok A AnESte] AL - XERE) A 7Hu174]g% CA (Acost) -0.000086 | -136.701 POV
o FEdy Sekieh]y) o= A9 s X|oo] Jekiekg o) CT (Bcost, Mcost) | -0.000227 | -40.448 bus, metro
%‘;_;gvg_ ‘?‘]%H 1:]—3 (Multlnomlal LOglt) U?Sg g 3,1]%__6]’93‘]:]_ B (bU.S COSt) -1.034600 | -186.442 bus
B A7oA] 243k A2 25)(Incremental Logit) wE W M (metro cost) -1.390570 | -59.1138 metro
. , D1 (StaD -0.809570 | -394.538 POV
ofak 23l(Multinomial Logit) 23e] &-g-21e v}g3 7t (StaD)
D2 (StaD) 0.516600 | 22.802 metro
Sample q'ty (ea) 39,585
Table 3. Applying Method of Model Split 03560
P .
Incremental Logit method Multinomial Logit method P2 0.3558
P (1)(/\ Vi
Py (i) = e oV
2411 ie P (i)= ST 3.2.4 E3HHA
". P,(q) : future year i model split jea, EguAe Z3uEA S EA3e] EMMERE o]&sl]

rate. P, (i) : future year i model split

P, (i) : base year i model split rate
rate V. :means i decisive utility rate

AV, : means ¢ future utility

change rate
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Table 6. User Equilibrium Assignment Method

Div. Model

V.
minE/ G (V,)dx
= EEE’P)W‘SIOW

User Equilibrium | C,(V,): link a travel cost function
method P, :amongtravel volume link fromI'to j, the
route r used travel volume
S« from origin I to destination j, among
connected route r if link =1, non=0
T : total travel volume
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Table 7. Construction Status of No.2 Port Support Road

Section Term Length Amount
B —
usan new POt 5512, 2017 to 3,490 billion
jinlye JC be completed 15:3 km won
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note) Ministry of Land, Infrastructure and Transport. (2012), notice
No.2013-4.
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Table 8. Improvement Result of Travel Speed

Travel speed (km/h)
i Remarks
Div. Master | Improvement (B-A)
plan-(A) | plan-(B)
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- - -
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Table 9. Improvement Result of Travel Speed
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Travel speed (km/h)
: Remarks
Div. Master Improvement (B-A)
plan-(A) plan-(B)
NP north 40.8 412 A 04
routh 33.4 422 A8S
379 47.0 A9
NP route
27.1 41.6 A 145

note) NP : new Port
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Table 10. Improvement Result of LOS

Fig. 2. Improvement Route Plan on Busan New Port

2025yr (A) Planl (B)
Di Ave. delay Ave. delay Remarks
v.
time | LOS| time |LOS| (B-A)
(sec./ea) (sec./ea)
ONPentering | ¢ 5 B 29 | B | A66
intersection
@No.l0single | o3, E 603 | D | Vo4l
Intersection
@Co.ilsung |, 4 D | 371 | c| v
Intersection

note) LOS : level of service
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