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Analysis of City Traffic Infrastructure for Chuncheon Legoland

Tae Bo Jeon' * Seo Young Yoon * Ki Dong Kim

Chuncheon city is constructing a world-wide famous theme park, Chuncheon Legoland. In this study, analysis
of the city traffic infrastructure for Chuncheon Legoland has been performed. We first reviewed the current city
traffic condition with regard to the park. We then defined potential customers and arrivals, streets, and routing
street sequences to the park. Based on a measure, occupation ratio, reflecting traffic condition we designed
experiments for analysis and obtained results from simulation. Our results indicate that severe traffic delay is
expected during the peak season and is significant especially in streets 9,11,16. We performed additional
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experiments with increasing the number of lanes of them and obtained improved results.

Key words : Legoland, Occupation Ratio, Simulation, Experimental Design
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Table 1. Detailed Street Information

rizt Lanes Lg;lng;h Street range

1 2 12.0 Kyung-gang Kyo ~ Gangchon intersection

2 1 12.0 Gangchon IC ~ Gangchon intersection

3 2 12.0 Namchuncheon IC ~ Palmi intersection

41 2 12.5 Chuncheon JC ~ Chuncheon IC

5 2 10.0 Chun-jun IC ~ Dongmyun IC

6| 2 4.0 Gangchon intersection ~ Uiam intersection

7 1 9.1 Uiam intersection ~ Sports-town intersection

8| 2 3.5 Uiam intersection ~ Pal-mi intersection

91 2 5.0 Palmi intersection ~ Onui intersection

0] 3 5.0 Chuncheon JC ~ Onui intersection
|3 12 Onui intersection ~ Sports-town intersection
121 3 1.5 Onui intersection ~ Unkyo intersection

13 2 2.0 Dongmyun IC ~ Unkyo intersection

14| 2 1.6 Unkyo intersection ~ Legoland access way
15 2 23 Donmyun IC ~ Hoban intersection

6| 3 1.5 | Sports town intersection ~ Legoland access way
171 3 1.5 Hoban intersection ~ Legoland access way
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Table 2. Street Routing Sequence for Each Interval
Street 23| 45| 6| 7|89 1w0|n|n2|B|4]15]16]17
Interval
1 - - -2 3 - - - - -] - -
2 ) 304 | - |5 | - | -] -] - -
3 ) 3| 4| - -15|-16]-/|-]-
4 1| - - -1l213]|-|-1-1-1-1-1-1- -
5 1 | - - -1l2]1-13|4a4]-5]|-1|-1|-1]- -
6 1| - - -1l2]-13|4]|-|-|15|-16]-1|-1]-
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Fig. 1. Main Streets of Chuncheon (edited from Google Map)
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Table 4. Weight on Arrival Rate by Season and Week

Season | Off- Normal | Peak | High-Peak
3. A] %f—'ﬂ 0]/,‘:1_ E'_'%] —}f—% (meqth) season | Season | Season Season
Week (1,2) | (3,11,12) | (6,7,8) | (4,5,9,10)
5 ATlo. o5 o
3.1 2% S A% 4 Monday 063 | 070 | 077 0.84
Tuesday
3.11 374 §§ 9 & “;idnezday 090 | 1.00 1.10 120
HudE R DAL 27 A1), ZHE/HRAT o
Frida
(3~51), TA|(30~100)2] SFoz BHesiy, M o Sll;lda}; 1.17 1.30 1.43 1.56
IS F A 20%, 71 60%, THA| 200 2= FA
o= e o, 7155 60%, THA] 20% W &= 7 Saturday 1.71 190 | 2.09 228
BE 7P o] ugo] s grot 3 7o) of
Table 3. Basic Occupation Ratio (Semester/Vacation)
treet 1,49 23,57 68,15 11,17 12,13,14,16 10
ay
Time Weekday | Weekend | Weekday | Weekend | Weekday | Weekend | Weekday | Weekend | Weekday | Weekend | Weekday | Weekend
21-06 0.03/ 0.03/ 0.01/ 0.01/ 0.06/ 0.07/ 0.13/ 0.15/ 0.09/ 0.11/ 0.04/ 0.05/
0.03 0.03 0.01 0.01 0.06 0.07 0.13 0.15 0.09 0.11 0.04 0.05
06~09 0.09/ 0.11/ 0.03/ 0.03/ 0.23/ 0.21/ 0.49/ 0.43/ 0.37/ 0.36/ 0.18/ 0.13/
0.07 0.15 0.02 0.05 0.26 0.25 0.45 0.45 0.35 0.40 0.15 0.16
09-18 0.13/ 0.18/ 0.05/ 0.06/ 0.32/ 0.44/ 0.56/ 0.58/ 0.50/ 0.56/ 0.24/ 0.24/
0.10 0.25 0.04 0.08 0.35 0.47 0.53 0.60 047 0.60 0.21 0.27
1821 0.10/ 0.12/ 0.04/ 0.05/ 0.25/ 0.31/ 0.52/ 0.63/ 0.40/ 0.40/ 0.20/ 0.19/
0.10 0.12 0.04 0.05 0.25 0.31 0.52 0.63 0.40 0.40 0.20 0.19
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Initlallzatlon
- no. of lanes of each strest,

length of each street, street
sequences of Interyals,
welghts of arrlval rate, -~

¥

Customer creations based on arrival rate
specified.

Specify customer type, no., arrival time, -
Determing sgquence no. among 5 input spots.

¥

Drive to Leooland throuah streets based on
specified sequence number.

¥

Dynamically evaluate and update car
occupation ratio of each street.

a) Create Customers and Route

Fig. 2. Program Logic
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Loaoland
Open?

Balk & spend
time

Enter Lepoland & Park.
Increas e no. of occupied parking lots.

v

Stay at Legoland for the specified
time length.

2

Decrgase no. of occupied parking
lots.
Leave Lenoland.

leave Chuncheon via reverse order of
streets.

b) Visit Logoland

Determineg type & no. of rooms.
- small, medium, large

v

Increase no. of occupied rooms of

that type.

Stay at the hotel until next morning.
v

Decrease no. of occupied room of

that type.

Yisit
Legoland?

Customer directs to the exit street.

v

[Leave Chuncheon via reverse order ]

of the streets.

Fig. 2. Program Logic (continue)
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a) Factor levels
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N) (Monday~Friday) (Saturday, Sunday)
T(i%e 7~10 10~13
b) Cases
. actor W N T
1 1 1 1
2 1 1 2
3 1 2 1
4 1 2 2
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7 2 2 1
8 2 2 2
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Table 6. Average Occupation Ratio of Each Interval

o Interval | 2 3 4 5 6 7 8 9 10
1 0.30 0.36 0.26 0.29 0.33 0.26 0.38 0.25 0.43 0.27
2 0.35 0.46 0.33 0.34 0.45 0.33 0.45 0.29 0.51 031
3 031 0.36 0.29 031 0.34 0.29 0.41 0.29 0.43 031
4 0.37 0.50 0.38 0.36 0.49 0.37 0.48 0.29 0.53 0.36
5 0.47 0.70 0.61 0.44 0.69 0.61 0.52 0.47 0.66 0.51
6 0.49 0.78 0.60 0.49 0.70 0.59 0.65 0.52 0.78 0.54
7 0.46 0.76 0.54 0.46 0.73 0.52 0.61 0.49 0.69 0.60
8 0.52 0.86 0.68 0.51 0.81 0.63 0.73 0.57 0.83 0.61

P‘ati?_o
08
08
07
06 . “Intenal
05 /lﬁ —
04 “Intenval 1
03
02
01
00
1 2 3 5 5 7

Case

Fig. 3. Average Occupation Ratio Display of Each Interval
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Table 7. Average Occupation Ratio of Each Street

Casesmet 1234|567 8|9 |w0]1n|n2|B|14|15]16]17
1 020 | 0.18 | 0.18 | 023 | 0.31 | 026 | 0.15 | 0.35 | 0.29 | 0.32 | 0.59 | 0.31 | 0.31 | 0.17 | 0.40 | 0.61 | 0.55
2 030 | 028 | 0.28 | 0.33 | 0.39 | 0.36 | 0.19 | 0.44 | 0.39 | 0.41 | 0.74 | 035 | 0.34 | 0.19 | 0.45 | 0.74 | 0.58
3 022 ]0.19 | 0.19 | 025 | 034 | 028 | 0.16 | 0.39 | 0.32 | 0.33 | 0.59 | 0.36 | 0.36 | 0.22 | 0.44 | 0.60 | 0.55
4 034 | 031 | 030 | 0.37 | 045 | 0.40 | 0.20 | 0.49 | 043 | 0.43 | 0.74 | 0.41 | 0.41 | 0.25 | 0.52 | 0.75 | 0.60
5 0.97 | 0.95|0.99 | 1.00 | 0.67 | 0.74 | 0.14 | 0.96 | 0.85 | 0.82 | 1.00 | 0.43 | 0.55 | 0.32 | 0.38 | 0.57 | 0.53
6 1.00 | 1.00 | 1.00 | 1.00 | 0.83 | 0.74 | 0.20 | 0.89 | 0.81 | 0.83 | 1.00 | 0.51 | 0.58 | 0.40 | 0.45 | 0.74 | 0.59
7 1.00 | 1.00 | 1.00 | 1.00 | 0.69 | 0.83 | 0.13 | 0.97 | 0.92 | 0.84 | 1.00 | 0.42 | 0.55 | 0.32 | 0.40 | 0.53 | 0.50
8 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 0.85 | 0.21 | 0.99 | 0.92 | 0.88 | 1.00 | 0.56 | 0.68 | 0.45 | 0.52 | 0.76 | 0.60
Ratio
10
0a = 5
08 v/ / «
o7 /\/ ¥ N Street-15 Street-T13
0s /EMJJ\./%//\/
05 Stre
na o Streetls //(}’ N
04 ﬁ%‘“ Street 14
02 & 3
o1 Street 7
oo
1 2 3 e 6 7 g
Fig. 4. Average Occupation Ratio Display of Each Street
o & ok} v ==Ee] RS A 59| Mzo] AFH A o+ 2SS dter pt
TYEE ofe}, o] EREo| U2 EREe] 2 S AlEeold AuE 2of SAFTL 2, Table 83} Figure
B2 QY54 e olgvhe Algs| 2 gt S uHE Al £2(9,11,16)9] 5712 2H 4= 23K (Le
o[Al, SATVIE R T2 911,169 A 4= F (original) 3 SAH% 47H4] A-E= Ak 74 2,5,7,9
ol 2 ATE ASAE BAL ALSIE ARoRr o) W WS EAFE Zo|iL, Table 99} Figure 6
L oh2 #9F o] =2 9,11,16 212k & XA 42 23,3 e H o g AAE =& 1,2,3,4,8,9,10, 11,169] H4+
oA 1 E= 2244 5715 A5 aestazt gt 71 A& Anolch

el gre] a9 Al Bol whet oA
Aol B2 162 23S Zrleba YR | B
A4S F7RIE £ 4714 290 ool FRE A
ole.
Table 8, Table 9 & Figure 5, Figure 62 =& 9,11,16

-
L"lw_

o|5 ANE 3t /A A= o} ol
A, B2 9,11,169] A 2 Z7HAA 28 7 9
ERE HH-ES SH At AurEl o] d=E

o &, 19 dARd(original) Hrt Case 1)~4)0] 4]
Aoz o] Wobdlaol A #5dw: ol &

HM27E M3E 2018 oY



Fehst - RAY - 2715

Fatio
10
09
05
*h,‘h
o7

o -

o |ntenml T b

o \V—"_”
o Int=ral 2

oz

o

[aln]
ariginal 1

Interal 2

Interal 7

Case

Fig. 5. Improved Occupation Ratio Display of Each Interval

Table. 8. Improved Occupation Ratio of Each Interval

s nterval 5 5 7 9

Org“;;l)* 0.78 0.73 0.63 0.74
1) (3:4,5) 0.41 045 | 048 | 0.54
2) (3.,5.5) 047 | 046 | 048 | 054
3) (44,5) 036 | 035 | 035 | 035
4) (4,55 047 | 045 | 048 | 054

* (a,b,c) - no. of lanes in streets 9,11,16

Table 9. Improved Occupation Ratio of Each Street

treet
Cases

Original

(2,3,3)
1) 3,4,5)|0.31|0.28]| 0.28| 0.36| 0.47| 0.41] 0.43{ 0.70| 0.69
2) (3,5,5)| 0.31| 0.28] 0.29| 0.36| 0.47| 0.41] 0.43| 0.69| 0.70
3) (4,4,5)| 0.34| 0.35| 0.37| 0.41| 0.44| 0.46| 0.51| 0.62| 0.62
4) (4,5,5)| 0.31]| 0.28| 0.28| 0.36| 0.47| 0.39] 0.43| 0.70| 0.70

1 21 3| 4| 8| 9|10 11]16

0.99]0.99| 1.00| 1.00| 0.95| 0.87| 0.84| 1.00| 0.65
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