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Fig.1 Automated container terminal with hollow tracks
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Tab. 1 Simulation layout
TH R/ A iﬁ%ﬁf‘{/ HEGHR /m EQ,WME&%
HfE TH/6
s1 9 1 210 5
s2 10 1 210 5
S3 11 1 210 5
S4 12 1 210 5
S5 10 2 210 5
S6 11 2 210 5
S7 12 2 210 5
S8 10 3 210 5
S9 11 3 210 5
S10 9 1 273 5
S11 10 1 273 5
S12 11 1 273 5
S13 12 1 273 5
S14 10 2 273 5
S15 11 2 273 5
S16 10 3 273 5
S17 11 3 273 5
S18 10 3 210 4
S19 11 3 210 4
S20 10 3 210 3
S21 11 3 210 3
S22 10 1 273 6
S23 11 1 273 6
S24 10 2 273 6
S25 11 2 273 6
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Tab. 2 Frequency statistics of ship capacity

My H/TEU WHL "/ % ZitE A/ %
1 000 66 15.2 15.2
2 000 59 13.7 28.9
3 000 61 14.1 43.0
4000 58 13.4 56. 4
5 000 59 13.6 70.0
6 000 56 12.9 82.9
7 000 61 14.1 97.0
8 000 13 3.0 100. 0

3.2 igiss e

Rl Ai Joy T8 R Z Ge )i B B A8 Ar kit bL Gn 3%
4 Jin. AR F o B R A LB HE I PR HE B 5
JE AR ARAT 7R e X 2 G0 R A B e R L 4 S
QF/MEME.B RARMIXIEE, D KnHEHmI
WY Fom BIA AR SRAT B85, r 2R 5 101 9% U5 R
R 0 FR AT #E B A, o AR BEHIBCR L £
R HEBA K JE .

FH A A s S [ R 96 R R R 4 A T
(DA E A s bRk T 20 6
T X 5 O 7 S B TR] L 9 6 1) R R A R R
18 552 T s 4% B 3 S 000 266 EE) o 1/ 31 TR PN Y B
M T R AT A7 R D 56 R A 0 S e ) 24 8 %6, 42
T IE A B AT L R R AR A SR R R 905

£3 WMASHKWKSHE

Tab.3 K-S test of input parameters

- - SIS E Y W3ty 22 S K-S K % 3T 2
fe/ME IEPN: ] # %F ik il VA P A5 GBI
IR R 433 0.2% 0.4% 0.027 0.019 —0.027 0.561 0.911
SEFH 2 433 0.2% 0.4% 0.025 0.025 —0.015 0.514 0. 954
A7 i} ] 42 92 653 s 410 252 s 0.063 0.063 —0.053 0.407 0. 996
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Tab. 4 Parameter indexes of simulation experiment
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S2 20 106 27.91 25.89 47. 27 16. 71 18. 08 52.57 9
S3 20 106 25.14 23.21 47.93 15.05 18. 04 49.71 9
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Fig.4 The change trend of ship’s port time and shore resource utilization with the quay-crane

configuration and box width
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Fig.5 The trend of quay-crane handling efficiency

and crane queue layout with yard resource
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Layout simulation of a new automated container terminal

ZHOU Pengfei”, XING Xiaowei

( Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: An automated container terminal process layout with dual-rail transport trolleys and
hollow tracks is studied by means of simulation modeling. 25 layout cases are suggested with varied
quay-crane configuration, yard layout and low-frame transporter configuration, and their relevant
simulation models are proposed. The parameter effects (the handling efficiency, etc.) of the new
automated container terminal are analyzed with the simulation models. The simulation results show
that for the layout cases, the increment of quay-crane configuration saves 8% of the average ship
handling time, the proper yard depth and block width layout improves the average quay-crane
efficiency by 5%, and the increment of low-frame transporter configuration greatly shortens the
external truck queuing and enhances the throughput ability of storage yard by 6%. Experiments reveal
that simulation models are capable of analyzing the performance of the new concept system, and the
optimized layout of automated container terminals with dual-rail transport trolleys and hollow tracks
benefits the operation performance, such as yard block width of 1-2 containers and 5-6 low-frame

transporter configuration.
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