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Research and improvement scheme for interaction capacity of

external trucks at Nansha Phase IV automated terminal

ZHAO Fei, XIAO Quanfeng, ZHOU Xiaohang, ZHOU Weiming, WANG Wu, YAN Yi

(Guangzhou Nansha United Container Terminal Co., Ltd., Guangzhou 511462, China)
Abstract: Addressing the insufficient operation capacity of the fixed-side interaction mode adopted by the
Guangzhou Nansha Phase IV Automated Terminal, this study proposes a collaborative solution integrating process
optimization and layout innovation, based on researching the impact of the yard loading-unloading system and
yard planar layout on the interaction capacity of external trucks. By subdividing the functions of interaction
zones, reconstructing the operational logic, and optimizing the process flow for the coordination of fixed-point
operations with loading and unloading activities, this study further proposes multiple expansion design schemes for
interaction zones. Among these schemes, a yard layout featuring an end interaction zone with a U-shaped path
based on single-cantilever rail-mounted gantry cranes is selected, which enables the efficient connection of
operational links and the rational redistribution and utilization of terminal resources. A simulation model is
adopted to verify the optimized scheme, and the results show that the operational capacity of interaction zones for
external trucks is increased by 102. 00%, which represents a significant breakthrough in overcoming the efficiency
constraints of automated terminals with a fixed-side interaction and parallel layout. The collaborative optimization
of processes and layout enables a multi-fold improvement in the efficiency of external trucks at low cost, which
not only provides an upgrade path for Nansha Phase IV terminal but also serves as a reference for the automated

transformation and new construction design of similar terminals.
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Fig. 1 Barrier-controlled yard and traffic routes

AL A, S5 EELNEY 2, 55
ERZHEARNRE R, B KFsh REmE
HilZHIE I, ART SAMERiZETEME EAAAEY)
PR, XAME RS BIGE S SRR, AFAE—E
LA SUSEPIE MR REEE R, &2
ML, ART RTINS, H Y A7 fE
AHXSEE D
L2 Lilgpied bR P E R

SMERE S HE G i A R PR IE, TR R
7B EOP S S Py A B (SR I S ]
TERSK A HE S N ek il [ 3 i XUV Bl AR
b 55— 2 B 551 42 (intelligent guided vehicle,
IGV) ScBAM B s, HLAAA B UL 2.,

1Gv

//—m%ﬁmﬁ%
MR R

E2 PRBEHFSZERRE
Fig. 2 P-shaped passage yard and traffic routes

R R AN KV 12 a4 W) LB
Latkm, TARS, ElSEs, MR
Wbz, s, HEGHEARRE I I BUR RREROR
1.3 m b P AR I [ 158 X AR

A U PO 28 B DX HE S 15 A F B Ak DB AN
A 1285 m,  HIOBCEE FLIE ARl fl A0 SR S
W IGV 58 . DXl ) 35 " [l A2 3 4 ) BBl
HMERRIEA P HES IR, A A J5) R A8 3 % A%
WL 3,



- 108 - K iz L A2

2026

3 AP NTEGaR
Fig.3 Planar layout of Nansha Phase IV terminal
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Fig. 4 Operational process of the interaction zone
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Fig.8 Layout and operational process of end
loading and unloading yard
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Fig. 9 U-shaped yard layout and traffic path
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Tab.1 Comparison of yard length and advantages and disadvantages of each scheme
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Fig. 10 Simulation operation process
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Tab.2 Simulation test results of interaction zone
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