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The Study of Integrated Simulation for Block Planning and Resource
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Abstract

Modern global shipping companies to operate the container port has become
the mainstream, affecting the performance of container terminal handling are very

important key factors. In this research, we are primarily concerned with linear
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berths, from the point of view of different block planning and resource dispatching.

We discuss the operation models performance between the seaside and landside,

through Flexsim CT port simulation system has design the four plans to simulate

and four indicators to comparative. By means of different combinations of resource

dispatch to shorten the distance machines, reduce waiting time of trucks, and

decrease equipment interference. That can improve operation performance. The

results show that assign part of the block in a single type of container to deposit and

increase the resource group design can full support operation and also significantly

improve overall handling performance of container terminals.

Keywords: Block planning, Resource dispatching, Operation performance, Simulation
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HE (trans 1) A & & 3 (Block 3) ~ 45 1A
8 1 A (trans 2) 2 ff# & 5 (Block 5) »
1% Block1 £E# 90 & HiIHE (expol-1) e

® 55 15 i (Hatch2-1) » ] # 90 i 722
fiit (empty 1-1) A 2 (Block 2) ~ 1
Block 4 #HI# 90 il 57 HEHE (gas 1) jARE
& 4 (Block 4) ~ & Block1 £ = 90 &
HTIHE (expo 2-1) AfELE 1 (Block 1) ©

® 55 = 15 /i (Hatch3-1) » 13 90 {4 it
1 #E (impol-2) /A fi# & 2 (Block 2) »
90 1l ¥% T fiE (refrigerate 1) A % & 6
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7C Berth Planner = 8 =
Berth Layout. | Hatch Profiles | Services | ship Schedule I Miscellaneaus
Available Hatch Profiles Service's Hatch Profiles
Service2 Service Name Servicel Fatchi 1
2 Hatch3-1 Hatch2-1
Ship Length 300 Hatch1-2 Hatch3-1
; E Hatch2-2
Ship Beam Hatho1
TEU Capacity 0 Hatch3-2
Arrival Time Variability exponential(0, 100) 2]
Reliabllity Percentage 100 i
Draft 5
Total Discharge 450 - 450 Containers
Total Load 270 - 270 Containers
90-90 90-90 90-90
90-90 180-180 180-180
Hatch1-1 Hatch2-1 Hatch3-1
Add Service
Delete Service
Apply Close
=] . Fi= PN
1 Service | EEMEARER
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7 4 Service | JiREIBECEE

Service 1 = L it e (&)
Block 3 Discharge trans 1 45
Hatchl-1 Block 5 Discharge trans 2 45
Block 1 Load expo 1-1 90
Block 2 Discharge impo 2-1 90
Hatch2-1 Block 4 Discharge gas 1 90
Block 1 Load expo 2-1 90
Block 2 Discharge impo 1-1 90
Hatch3-1 Block 6 Discharge refrigerate 1 90
Block 3 Load empty 1 90
2. Service 2 FyXEMU TN o HA R R 280 & Block 3 #E#, 45 il 45 (T4 (trans 1)
Ko T30 K - IZIK 15 KR 5 fiASEH JA % & 3 (Block 3) ~ & Block 5 %& #
AL - THRHZ = HEhe TR E | 45 {E 5 ITHE (trans 2) fAfEE 5 (Block
fif - fRIk—15 GC JEieHl - 5)°
® i 158 (Hatch1-2) » EI%k 90 fFH ® 55 —15fig (Hatch 2-2) » EIi# 90 {IH 24
fit (impo1-2) % f# & 8 (Block 8) ~ 90 (empty 2) i {3 W& 5 (Block 5) ~ 90 i

R HEHE (gas 2) AL 4 (Block 4) & B HE (refrigerate 2) fA f# & 6 (Block

5 Berth Planner SE
| Berth Layout | Hatch Profiles | Services | ship Schedule | Miscellaneous
Service1 Available Hatch Profiles Service's Hatch Profiles
Service Name Service2
280 Hatch3-1 Hatch2-2
shipLength Hatch1-2 Hatch3-2
Ship B n Hatch2-2
o Heam Hatch2-1
TEU Capacity 1] Hatch3-2

Arrival Time Variabiity expanential(0, 100}

2 [F]

Religbility Percentage 100

Draft 15
Total Discharge 450 - 450 Containers
Total Load 130 - 130 Containers
’]‘ D-l",l T 90|—90 T 90‘-90
180-180 180-180 S0-90
Hatch1-2 Hatch2-2 Hatch3-2
| AddService |
| Delete Service |

Apply Close

2 Service 2 GIEMEAREH




WBEZH ZE-—+z2% Zom#a REBI05E12A

6) ~ #& Block 7 #&k 90 {[E H THE (expo Al - 255 180 B EHE - WEGTEEEIER
2-2) [ABERE 7 (Block 7) ° 720 EEAE  FEAACE ERANER 5 B
® 55— 19fi& (Hatch 3-2) » HIdk 90 fEzE AN

fif (impo 1-2) f* fi# & 8 (Block 8) » #& 3. fiHHN#E
Block 7 2 #k 90 &l Hi F1 4 (expo 1-2) i s s iEt - [ 3 Ry B S
AL 7 (Block 7) 5 & ¥EIHL 450 flfl 128k - HARIRWIEAAY AR 5 55— 2 A

#+ 5 Service2 MR EEECE E

Service 2 = &/ H HETE BE (E)
Block 8 Discharge impo 1-2 90
Hatch 1-2 Block 4 Discharge gas 2 90
Block 3 Load trans 1 45
Block 5 Load trans 2 45
Hatch 2-2 Block 5 Discharge empty 2 90
Block 6 Discharge | refrigerate 2 90
Block 7 Load expo 2-2 90
Hatch 3-2 Block 8 Discharge impo 2-2 90
Block 7 Load expo 1-2 90
7€ Berth Planner = B ®
Berth Layout | Hatch Profiles | Services | Ship Schedule | Miscellaneous
— Berth Fosition
i 1 ~
Number of Weeks in Schedule [+][=] om Berth 1 120 Berth 2 640 m
Services Monday
Servicel Service2 J
f M M
Tuesday ‘
il fl il
Wednesday
Name Servicel 11 F ‘
Allocate Cranes 3 BHE o & o
Maximum Cranes 10 #= Thursday
Priority 0.00 n n f
Berth Pasition 9
Scheduled Arrival ~ Monday 1:51 Friday
Scheduled Departure Monday 18:39 F ‘
Ship Service Servicel fl Il i
Ship Length 300 Saturday ‘
Ship Beam 30 A n A
TEU Capadty o
Moves Needed 720 Sunday
Based On |MmaX ¥ | Mumber of Moves.
Crane Capacity 1512
Total Containers Per Week: 4050
Based on |30 Moves per Hour Total Containers Per Year: 211000
Apply Close
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RS EMUEHEEFEmFEE R KL R
B — 2 FRIK » A A S R Bl
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1 BB BRI PR R 2 AL A T - HEBE
BRIV ATTE YR » el M@ - ¥R
e BRIRC AR 8 & 2. BBk lF
% BRI EFEAE  —ATFAED
O EEEH - DI AT - BORWRZE KL
FEREER AT R EL R -

& FH AR A A TR 1 (Area) Ho
rBEG M= (RTG) REA AR IR IE -
A B B TR - 9k F R fm R
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FERH R IR TG 1 (M) 8 B SRR s 55 — R
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AW SEat G MR HERE 35 il & o (F 2
JiE o EETETTE - B TE 1 T
2y HE3I FE4- FHHEZH 6
GC IRk AN GHiE - AEEHCEXH
AR EIIAHIE - IR DL TEUs Foat &
==RivAR
1. FE1
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& 6 f#[E (Block) EiEACEE

Fo+4% Zoff KEI105F12A

& ftafif R/ 1RE HEiE BE (R | RRHE (@)
. . expo 1-1 90
Block 1 Service 1 Retrieval 180
expo 2-1 90
impo 2-1 90
Block 2 Service 1 Deposit - 180
impo 1-1 90
) Deposit trans 1 45
Service 1 -
Block 3 Retrieval empty 1 90 180
Service 2 Retrieval trans 1 45
Service 1 ) gas 1 90
Block 4 - Deposit 180
Service 2 gas 2 90
Service 1 Deposit trans 2 45
Block 5 Retrieval trans 2 45 180
Service 2 -
Deposit empty 2 90
Service 1 ) refrigerate 1 90
Block 6 - Deposit - 180
Service 2 refrigerate 2 90
) ) expo 2-2 90
Block 7 Service 2 Retrieval 180
expo 1-2 90
. . impo 1-2 90
Block 8 Service 2 Deposit - 180
impo 2-2 90
2. 5E2 ® {i# & 2 (Block 2) ~ fi# & 4 (Block 4) ~

H— W% ET 12 bays*8 cells » B
J& m] 55 i) 96 TEUs B » L3¢ B/ 7%
& HEFWAERETTE 1A 5/
fEIR—15 RTG -+ {HIL 750 btk B AHHE
st o & ILERRH AT REFE R LR 1 (Area)
HH RTG RE A FHSCHRIESE -
® fi# i 1 (Block 1) ~ fi# & 3 (Block 3)
fi#® 5 (Block 5) kzfiffli 7 (Block 7) &%
Ry BEAH 4 & — (Areal) » FH Crane 1>
Crane 3 ~ Crane 5 Jz Crane 7 J5FHH 1
(Group ) B FHFZ - L= (A)
e R Ry 1 (Group 1) ©

fi#ilik 6 (Block 6) kfi#li 8 (Block 8) 3%
B EAHEEE — (Area 2) » B Crane 2 »
Crane 4 ~ Crane 6 2 Crane 8 B Ef#H 2
(Group 2) HEAEZE - AIETTIE (M)
fi B R R A 2 (Group 2) e

IRENE—EFfH EPU & RTG & H i
FHEE @SS » nTHPEFEFEIR - W0 R E S
FiiR o SEEIEM BRI 6 Fivs -

3. 5E3

i & 3 e 4 3% it ks 24 bays*8 cells »
B JEg ] 192 TEUs B4 - HAR 1 3%
a1 Ry 12 bays*8 cells » HJG T/ 96 TEUs
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EEAERF PSR S OF— R - FRIRI & F—REBIRR S RTG {3 -

& RTG 1E2 -

o & 1 (Block 1)~ f# W& 3 (Block 3)
K it 5 (Block 5) & Fy B #H i & —
(Areal) B EEZE » L=AF (A) [E
HFKTR R 1 (Group 1) °

® i & 2 (Block 2) ~ fi# & 4 (Block4) 5z
il 6 (Block 6) #% Ry AfHREE — (Area

2) BEEE - DUETE (M) EAIZEOR

FyEERE 2 (Group 2) °

B HLEAE 7 i A - R
A B BRI /T ZEAHE] - 20N E 6 PR o
SHIEME R 7 R -
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B — k& 3 5T By 24 bays*8 cells » B

® K f# & 1 (Block 1) K fi#il& 3 (Block 3)
P E — (Areal) B H I >
D= (A) B 8RR R
(Group 1) °

® {i#l& 2 (Block 2) fefiflE 4 (Block 4) %
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15 Block2 : | |32 e oc : | 15 oc
- L - e
6 HE3FEREERZEHKERKTEE
R 7 fEE Block) BEECEE
= A M/ 1RE it HE (E) | MEHE (E)
) ) expo 1-1 90
Block 1 Service 1 Retrieval 180
expo 2-1 90
) ) impo 2-1 90
Block 2 Service 1 Deposit - 180
impo 1-1 90
. trans 1 45
) Deposit
Service 1 trans 2 45
Retrieval empty 1 90
Block 3 - 360
Deposit empty 2 90
Service 2 trans 1 45
Retrieval
trans 2 45
) gas 1 90
Service 1
) refrigerate 1 90
Block 4 Deposit 360
. gas 2 90
Service 2 -
refrigerate 2 90
. . expo 1-2 90
Block 5 Service 2 Retrieval 180
expo 2-2 90
) . impo 1-2 90
Block 6 Service 2 Deposit - 180
impo 2-2 90
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| C C | C C
3 r 1 r r
a a a a
e e Blockl I e e Block3
[ 11 2 : [ 15 6
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_ | | 1 _ |l |
& & I C G
r r r r
a a | a ]
- e Block2 e e Block4
| 13 4 I [ 17 8
= . . =
7 HEARREEREKIKERREE
& 8 f#E (Block) EIEACEE
= afiA M/ 1RE HEiE BE (B) | RERHE (@)
Deposit trans 1 45
) expo 1-1 90
Service 1 )
Block 1 Retrieval expo 2-1 90 360
empty 1 90
Service 2 Retrieval trans 1 45
impo 1-1 90
Service 1 . impo 2-1 90
Block 2 Deposit 360
gas 1 90
Service 2 gas 2 90
Service 1 . trans 2 45
Deposit
empt 2 90
Block 3 ) expo 2-2 90 360
Service 2 )
Retrieval expo 1-2 90
trans 2 45
Service 1 refrigerate 1 90
. impo 1-2 90
Block 4 ) Deposit - 360
Service 2 impo 2-2 90
refrigerate 2 90
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K9 BAEZEEMLLE
BFEI1 BE2
cBEFEAFIRNRERESE o b ZIE B ARET ©
o RE/N\EREE - o RENEREE -
o IBRERFTILS - —BIEHDERER | IERERETS ) EAE 1 B8
P ENERERLE BOERIRK| B -
BERREMUE  FREELENEEE
RIE -
BE3 BFE4

ot B INEERAT

o RENEfERER (B \EfEER  FERF
BIFEAEREA - SO REWE
it A /N fElfE ) ©

ERRAHS FREREGHEE
(FUHE) R M EE OE K (1RHF) &6
HEREENLRIE -

o T ZRIBINRFAERRET ©

o REMERERER (B/\EfFR WA
AR EfREE) -

o ERERGTRS  ME KRN BRI
HE 1 PHMmEEREERERK

4.2 EEFREDT(E

RS S VE S AR GG A I R SR - B R
10 718 » R ESEREGEAS - FFa0k 11 A
o EEPUEIEEUR AR 1 BHE 42
PR IR - RIS R LA R
FUE S B LR SRR FRIR /7 =X SRS
VESEABIO R ESEARE G 2 -
421 MEZERBEVETE

% 10 Fofifi 55 SEH5EIAIE R (ABO) K
GC fg/NRF 1T 4< ] i (GNMPH) & B 45
RIb#E % » ABO B GNMPH /£ k¥ B
A5 - ABO HAE » RARTEAFIZEH]
PESEEZT » MRS SEf RS A IRF e

R 10 MEFRSEZAERFER LR

2=

#ELVERER A - GNMPH fHlE @ &
A

AN NRFGE SR RS - RIS

FAA

=

=

BRI 5 (EFR 10 PTG HIRE S8k

ZIERELERSAS R -

OB T%E | BRNTTE 4 F—/EA
BERCEREAHRAE - 55 4 NEEEACE S
JFAE T 5 1Y\ 5 5 A 4 S O
HEAAZEHEEME  BEAE
{8157 PO W P B A At - (RIS B L
FERHAR L 3aT - R Y RTG RE AL
ik 0 DR HESE B - (HEfRL
N JIE 4 BRCRANR A R A -
FEFKRERFHE 4 NE—HEE 2
A - (BB R B - BAAR

X ABO BEHF GNMPH HEHE
HE 1 121.4071 3 28.75677 3
FHE 2 121.2289 2 28.77701 2
HES3 116.8549 1 30.56534 1
EX 131.0180 4 27.47377 4
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4.2.2 fEERIERMEE ZIERBEVETME

* 11 REERFEREEZFRRGEHE

EHEAERRER B RRAREZESERTTR

72 11 BffEIESE RTG P SR
(AWT) K RTG &/NEFFEEEH & (RNMPH)
ARG AWT B{EHA/N - RFERE %
WF [ A TEERCRAF » B AWT 4
B HE 3 KR 4 Ll R 55
RFR RS AR » 55 1 BT 2 19
ERSAHIT - 75 2 MUME LRl AR LA SR AT ]
REf il B ELAERH B R - R EATRIRSERY
PHAE - SERE TR FE RIS - B DAY
JI%E 1 BRSNS - SR ER
ST VESEARESR  RTG 5/ RS ] &
(RNMPH) #5R » PO 7 R 8k Fr 58 A
(RIS PR SEARR » B R (ESE R EL L
B0 JTEE 2 BRI RZTTEE 1 IGRE
FH B IRAIIEDL T » REEIESERIERA
Higm B BRTTE | 2B EER
RV EEE] - ST SRR - tHESEE
TEZERWAD - b G R A R
FHEESCRARNAF AL & EK
FE 2 itk AR 4 K EARH R
H & (E S P e A HAE S - 1
7 11 A 15 H1GR & 1R S0 B M SERSGET
i ©

BE AWT HEHF RNMPH HEHRF
FE1 3.626971 2 28.45401 4
FE2 3.647624 3 38.50451 1
FHE3 2.451273 1 36.03470 3
FE4 4.047153 4 37.12574 2
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