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Simulation research on traffic organization of quay front and

approach bridge of container terminal in Luojing
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2. Shanghai International Port (Group) Co., Ltd., Shanghai 200080, China)

Abstract: After the commissioning phase 1 container terminal renovation project in Luojing port area of
Shanghai Port(abbreviation: phase 1 renovation project in Luojing), the traffic congestion at the intersection of the
quay front and approach bridge has become a bottleneck restricting the improvement of wharf operational efficiency.
To effectively improve this situation, a traffic organization optimization plan is proposed and its optimization effect is
verified using system simulation methods. Taking the transportation within the port as the core research object, based
on the wharf layout, vehicle driving rules, and traffic flow path planning, a traffic simulation model for the wharf front
approach bridges of phase I renovation project in Luojing is constructed. By simulating the operation process of AIV
(automated intelligent vehicle) during the peak operation period at the wharf, key indicators such as intersection
delay time, quay crane efficiency and utilization rate, and AIV cycle time are statistically analyzed to conduct a
quantitative comparative analysis of different traffic organization schemes. The research shows that compared with the
current operational scheme of the terminal, the optimized traffic organization scheme demonstrates remarkable
effectiveness in reducing traffic conflicts and enhancing the efficiency of quay cranes. Moreover, as the number of
AIV deployed increases, the advantages of this optimized scheme become even more prominent, providing strong

support for improving the overall operational efficiency of the terminal.
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current scheme
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optimized scheme

2.2 Wy Rt

D5 BRI BA T 0GRS KM 7 & R A RS
PRk 4 5 AT R I R 11 5, A ALV
PP A HIRAE L

D5 FAAER LA ATV B0 iR Ie R, 4% 5 4
HAC N 00 Ak 4 == 140 5, LBEE 22 TN
Hr BRI AL T 24 11 4)
2.3 HASAEREA R

R N2 € DR L i i G i K (0
B ATV 7 Fifi Mk 37 ) 45 BR BF ) . ATV 7E A [F]
FEBATII BT S BT, A S HON B BUEAR
Pt Sk SR AR 7 s B AR



.72 . K oiE L A2

2025 %

2.4 YENIE ARG R A SSE 2205 S0 B

A2 ST 2R 5 18 2 U A R IS ) 2 2 W A Sk
B ERCRRE N R, WFITE A B BUR 7 SR
PALTT ZARTAS . JR RSk 5 77 5 R R Ak
55 775 A A 52 1 I A MAE SR N [A]
2.4.1  FIREASSk A AL s A

RISk 58 SC T Y i 5% 5 3 2 B8 oy 77 5 B A
AR FTRAE A A5 Sk Al ) 420007 A . L 140 4
ALV i, BRRTT SR A 07 S 481258 3L H Y 52 3
SETRX L ULIET 3, Horh XU RIZR AR 775 AR g 1) iy
PERE RGBS Sk Ml A9 420005 B Se 2 AU AT A 2k
PR 52 18 B ) HE S | R RS A 6 Sk H Al
FEFI A0 ;2 A QR A A A Sk VRl 58 B Bt
3T | RS RS R A Sk A R A B 40, ST
3 VBRI X IO 1) B /D P S8 T R ATV SF- 2 S
BRI

..... SC3B HE 133 veh/h
= EIE LR 7]3.22 min/veh
“_ » ﬁ : =n | = -

2L 78 veh/h z
FELRAF0.52 min/veh®

.

a) HRITZ

279 veh/h”
HERAT]0.02 min/vi

m
N[ JEERIE E]0.16 min/veh
EEETE TN

b) AT

B3 HiERELE 75 R R OMKELER
Fig.3 Traffic delay at intersection between front wharf and
No. 7 approach bridge

DAl T7 S5 AT A4 5 Sk 58 S 2555 F- 34 JE TR B
[ BRI 1. 74 min FE 2 0. 10 min, 3CE M D

FoaE . BUIRIE R R ZIR TR 2. ALV
MNBTRS S Sk 22 5 28 77 514 (PP HI4E TR 3.2 min) 5
ALV W\ 75 I 2255 Ak CFIEETR 1.2 min) B3
A5 ML Tr S8 38 1 Bz o A1, W A o
DRRAETR, R AR AE TR B ATV AH 2K 4 5 i
PRI R, eI 2s ) P IR ie B A7 A Ak A 1)
2.4.2  NRYRSSAC S H ASE S AT

PR Sk A ST B P € 2 3t 2 FH RIS RS R
S5 RS Sk Z AR A /N AR, AR 6
H ATV R 7 A R 28 R, B 140 5 AIV
W, BRRDT 2 5 U0 Ty A% A8 ST Y 52 3 A 1%
XFLE UL 4 Pl H S 43 S 3 X6 g 3 [ £ /N B
A3 A ALV S-S HE DR [A]

BE%EEEQB velv/h
FELRAFIE]0.02 min/veh | ==== /Milk—>KILIm
ids— KD 1)
- e Rk HE T
SER10veh/h gl LHECINE [ esseseaen FRG Sk —s /NGSk 18]
FEREVH]0.00 min/veh
AL EETAOMAIV 1.5

AE 12 vel/h =

FEIRA[E]4.12 minfvehs j;

187 veh/h
\[18]0.71 min/veh

a) R F R

L3 T77 veh/h

7 SCiE 136 veh/h
FEFRMH]0.05 min/veh i FEIR

A3 E 11 veh/h p
FEIRHH]0.04 min/veh

AL E 11 veh/h :
FEIRHT[E]1.08 min/veh

ZZiH 203 veh/h ====== /ML KELITR
FEPRA[]0.76 min B R I&%ikﬁif?ﬂjm
= KUY HR
Kk —HEG 77 1)
.......... FhH 3k —s NSk 7 1A

b) (AT R

B4 MREELS 75IHEROMNZETR
Fig.4 Traffic delay at intersection between inner wharf and

No. 7 approach bridge

AL T S RS RS 3k 58 X F1 2545 7 24 4iE R
[B] MBRAR ) 0. 44 min ¥4 % 0. 77 min, IEIEZY 20 s,



#T) 1 RIAH, F. FRER

a7 5k B]

T B GB LR AT AAT R =73 -

SyRTiaR, BUAR DT 28T AR AR H R RS A Sk 5 4
TRy AT 40 DR AR S A Sk HEBA S P S R
0.71 min, 1M PARS 5 Sk 7o 55 A5 RTRS FIS R4 65K Y
W TN AT, FEEDSE T 4 min,
AL T 0 FEZ vp 2R T ATV P83 458 7= A i I
LA, FECTGIN PAT AR EELR 1. 24 min

i, PYIESREE 1.08 min, IR 3. 04 min
(BENRIR 74%) , FPAPAL 7 28 X012 e 4 T 48 15 ek
= EITE N
2.5 EHRCRS T

B R ATV C BB W5 Sk 38 8RR 15 M
ﬁ%ﬁﬁﬁﬁﬁﬁ%ﬁiﬁ?%mﬁﬂ%,M%

AT 0. 76 ming ARG G 2580 1 5% RRCRA XL T IR RS TT %, WS,
35
B F S/ TS e g 61 3300
30 F 2 30.14 2933 29.68 30.20 3078
: 27.24 o7 10 > 1. 61 849
[ 2419 25.39 2526 2513
~ 25 5124 24.13
5 20 f
S I
# s
=15
o=y [
ik [
10
st
0 [
115 12
Alvmﬁﬁg/u

B 5 IARARMEUTREHUE

Fig. 5 Quay crane efficiency in current and optimized schemes
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