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TERMINAL GINZA

EXECUTIVE SUMMARY

The container terminal serves the need of moving containers through

multiple transportation infrastructures. It functions as intermodal terminal

where containers are transferred between ship and truck or train. The overall

performance for a container terminal requires sufficient physical capacity

and sustainable operational capacity. Because the terminal operation is a

consolidation of multiple subsidiary systems that are integrated with some

operation conflicts, a single dysfunctional facility can limit the overall

capacity of the terminal.  In order to mitigate the conflicts and

accommodate the continuing growth in containers volume, terminal

operators attempt to develop capacity planning strategy. So that, a model

can simulate the complex container terminal operations for terminal

capacity planning.  In regard to the potential development and expansion of

terminal Ginza, which is one of the existing terminals that located in the US

Gulf Coast, this paper evaluates the correlation between terminal

characteristics and terminal performance through structural equation

modeling. We are going to assess the capacity of the existing facilities of

terminal Ginza and propose the possible measures and strategies for

terminal capacity improvement over the 20-years period.  



TERMINAL GINZA

INTRODUCTION

Maritime transport has developed to serve several purposes. E-

commerce and fast economic growth in developing countries

have led to increase in global demand for fast, low cost, and

reliable overseas shipping services. Since, containerization has

proven the efficiency and simplicity in handling different types

of cargo, the demand for container terminals has significantly

increased. According to Matthew Heins, the beginning of

containerization was in 1950 and it was prominent in two

infrastructures, trucking and the railroad which established

system of domestic containers (p.1). Hence the containers of

the railroads were not sufficient to accommodate high global

demand; instead the shipping lines revamped and adopted

containerization strategy which ultimately led to the

worldwide standardization of the container. Today, container

terminals play an important role in global trading and

international business by linking local markets around the

world. 

The container terminal serves the need of moving containers

through multiple transportation infrastructures. It functions as

intermodal terminal where containers are transferred between

ship and truck or train. Like any other modes of transportation,

container terminals function under multiple operational

objectives. A container moves through many horizontal and

vertical transportation cycles so that the terminal operation is

considered to be an intricate set of container-handling

processes.  Therefore, the efficiency of terminal operation can

be optimized by utilizing each link in the container handling

cycle. Although it is very difficult to  
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fully optimize the terminal operations because of conflict of the individual

subsystems, optimizing overall performance of the entire terminal over time is

achievable.   

The overall performance for a container terminal requires sufficient physical

capacity and sustainable operational capacity. The physical capacity is

constrained by the basic infrastructure of the terminal such as size of the

container yard or the number of ship-to-shore cranes. In order to accommodate

the continuing growth in containers volume, terminal operators attempt to

develop capacity planning strategy.  As well the terminal operator works to

enhance the operations for an existing terminal configuration (fixed terminal

layout and set of equipment) to manage the massive growth in container traffic.

Because the individual subsystems interactions can limit the handling capability

of terminal, the operators manage the system to deploy efficiency in handling

and stacking.  The two approaches identify the benefit-impacts of new resources

or operation improvement, so it helps the decision-makers to evaluate and

manage the risks. In regard to the potential development and expansion of

terminal Ginza, which is one of the existing terminals that located in the US Gulf

Coast, this paper evaluates the correlation between terminal characteristics and

terminal performance through structural equation modeling. We are going to

assess the capacity of the existing facilities of terminal Ginza and propose the

possible measures and strategies for terminal capacity improvement over the 20-

years period. 

THE CAPACITY OF THE TERMINAL IS THE CAPACITY

OF THE LEAST.



CURRENT  PHYSICAL  AND  OPERATION

CHARACTERISTICS  OF  TERMINAL  

There  are  many  factors  that  shape  the  te rmina l  per formance .

I t  a lso  can  c lass i f y  as  contro l led  and  uncontro l led  factors .

Whi le  the  in f luence  of  locat ion ,  and  market -or iented  factors

are  ext remely  hard  to  predict ,  operators  can  take  advances  in -

te rmina l  contro l led  components  such  as  in f ras t ructure ,

handl ing  equipment ,  operat ing  t ime  and  I T  sys tem  to  improve

the  product iv i ty  of  the  te rmina l .  The  overa l l  per formance  of

the  te rmina l  i s  usual l y  expressed  throughput  the  annual

throughput .  Although  the  te rmina l  throughput  might  not  be

the  most  accurate  ind icator  to  assess  the  te rmina l

per formance ,  i t  ind icates  the  percentage  of  ut i l i zat ion  in  the

termina l .  Indeed ,  the  te rmina l  throughput  i s  res t ra ined  by  the

ef f ic iency  and  ef fect i veness  of  conta iners ’  routes  with in  the

termina l ,  cons ider ing  input  and  output  ra te .  Also ,  hinter land

transport  has  essent ia l  ro le  to  route  the  conta iners  out  of  the

port  and  the  te rmina l  have  to  secure  capac i ty  and  mainta in

f lex ib i l i t y  of  hinter land  t ransport  to  guarantee  s t reaml in ing

cargo  t ransport .  To  analyze  the  phys ica l  character i s t ics  and

the  per formance  of  te rmina l  Ginza ,  the  te rmina l  operat ions

break  in to  four  major  subsystems  represent  the  under ly ing

operat ions .  This  report  focuses  on  capac i ty  ind icators  that  are

both  ava i lab le  and  re l iab le  which  demonst rate  re lat i ve

capac i t ies  ra ther  than  abso lutes .  

Berth  

A  berth  i s  the  f ront  gate  to  moor  and  secure  a  vesse l  at  the

termina l ,  there fore ,  the  depth  and  l ength  of  the  channel

approve  determine  the  type  of  served  vesse l s .  Also ,  hav ing

more  cranes  means  l ess  t ime  fo r  load ing /of f loading  and

higher  annual  conta iner  throughput  capac i ty .    



The  cur rent  whar f  has  three  berths  with  tota l  l ength  of  3600

feet  which  can  accommodate  three  vesse l s  at  the  same  t ime .

whi le  the  main  channel  access  to  the  whar f  has  Mean  Low

Water  (MLW )  depth  of  45  feet  and  width  of  2 ,650  feet ,  the  port

p lans  maximize  the  channel  depth  to  reach  53  feet ,  so  Post

Pananmax  vesse l s  can  be  served  by  August  2018 .  In  addi t ion ,

l ands ide  in f ras t ructure  must  be  compat ib le  with  the  vesse l

type  and  s ize .  For  ins tance ,  the  number  and  handl ing  capac i ty

o f  sh ip - to -shore  gantry  cranes  ind icate  (STS )  the  shores ide

capac i ty .  Current ly ,  the  te rmina l  has  1 1  STS  gantry  cranes

serv ing  the  te rmina l ’s  vesse l s  operat ions .  Four  of  with  are

Post -Panamax ,  three  Panamax  and  four  of  the  50  f t  gauge

cranes  with  average  gross  move  per  crane -hour  i s  28 .5  l i f t s

under  three -e ight  hours  work ing  sh i f t s  on  three  days  and  two -

e ight  hours  work ing  sh i f t s  on  two  days .  The  port  does  not  plan

to  expand  the  work ing  schedule  over  the  weekend  any  t ime

soon .  However ,  the  port  wi l l  rep lace  the  old  50  f t  gauge

cranes  by  Post -Panamax  cranes  to  serve  l a rger  vesse l s  By  Ju ly

2018 .   

Container  Yard  

Conta iner  yard  prov ides  f i xab i l i t y  in  handl ing  and  s tor ing

cargo  by  increas ing  the  channel  capabi l i t y  which  l inks  seas ide

to  l ands ide .  Handl ing  sys tems ,  yard  s izes  and  crane

character i s t ics  are  the  main  factors  that  ident i f y  the  capac i ty

o f  the  operat ion .  At  the  present ,  80% of  the  te rmina l

throughput  moves  through  the  conta iner  yard .   To  fac i l i ta te

the  s t reaming  of  cargo  between  gantry  crane  and  s torage

yard ,  there  are  74  in - te rmina l  t ractor /chass i s  to  support  the

hor izonta l  t ransport .  Bes ides  that ,  the  conta iner  yard  uses  27

Rubber  T i re  Gantry  (RTGs )  cranes  of  1 -over -6  s tak ing  capac i ty ,

so  that  the  average  handl ing  capac i ty  fo r  each  RTG  crane  i s  18

conta iners  per  hour .  In  fact ,  i t ’s  imposs ib le  to  ut i l i ze  a l l  the

RTG  crane  move  s ince  50%,  25%,  and  25% of  the  te rmina l

handled  conta iners  are  import  cargo ,  expert  cargo ,  and  empty

boxes ,  respect ive ly .  Whi le  the  s torage  yard  covers  100  acre  of

tota l  te rmina l  area ,  



the  te rmina l  has  3650  ground  s lots  (TEUs )  fo r  s torage  of  a l l

k ind  of  conta iners  with  s tat ic  capac i ty  of  1 1680  TEUs .  I t  should

be  noted  that  there  are  4 ,  5  and  7  Days  dwel l  t ime  fo r  each  of

import ,  export  cargo  and  empty  conta iners .  

Intermodal  Yard  

The  te rmina l  ra i l  yard  i s  assoc iated  with  20% of  the  tota l

te rmina l  throughput .  There  i s  only  s ing le  t rack  at  the  ra i l

te rmina l  that  fac i l i ta tes  t ra in  load ing  and  of f loading .  Because

of  the  inadequate  l ength  of  the  t rack ,  the  t ra in

loading /of f loading  process  accompl i shed  by  break ing  the

t ra in  in to  shorter  s t r ings  of  ra i lcars ,  s tor ing  them  at  the

storage  t rack ,  and  then  conso l idate  them  to  a  fu l l  t ra in  with

capac i ty  of  250  TEU .  This  process  takes  about  one  hour  and

hal f ,  whi le  load ing  the  ent i re  t ra in  requi res  e ight  work ing

hours .  Two  RTGs  are  used  to  handle  the  conta iners  to / f rom

the  t ra in  cars  with  a  capac i ty  of  20  conta iners  per  crane -hour .

Current ly ,  the  te rmina l  ra i l  yard  i s  operated  under  two  e ight -

hours  sh i f t s  dur ing  weekdays  and  one  sh i f t  at  the  weekend .   

Gate  

The  gate  i s  the  f ront  entrance  to  te rmina l  fac i l i t y .  The

capac i ty  of  the  gate  i s  essent ia l  fo r  te rmina l  overa l l

per formance  and  any  congest ion  at  the  gate  wi l l  re f lect  on

the  conta iner  yard  operat ion .  The  te rmina l  has  6  inbound

lanes  and  6  outbound  l anes  with  capabi l i t y  of  process ing  120

moves  per  hour .  The  gate  house  i s  equipped  with  secur i ty

sys tem  inc luding  three  weigh - in -motion  sca les  on  the  out -

bound ,  and  OCP  camera  porta l s  on  each  in -bound  l ane .  There

i s  one  chass i s  express  l ane  are  prov ided  fo r  each  of  the

inbound  and  the  outbound ,  and  two  Vehic le  and  Cargo

Inspect ion  System  (VACIS )  l anes  are  placed  on  the  l e f t  s ide  of

the  gate  fo r  the  outbound  l anes .  To  enhance  the  gate

per formance  and  sat i s fy  the  increas ing  demand ,  the  gate

operates  under  two  e ight -hours  sh i f t  f rom  Monday  t i l l  Fr iday

and  can  be  expended  to  hoot  sh i f t  i f  needed  in  the  future .  



Terminal  Overal l  

The  te rmina l  ra i l  yard  i s  assoc iated  with  20% of  the  tota l

te rmina l  throughput .  There  i s  only  s ing le  t rack  at  the  ra i l

te rmina l  that  fac i l i ta tes  t ra in  load ing  and  of f loading .  Because

of  the  inadequate  l ength  of  the  t rack ,  the  t ra in

loading /of f loading  process  accompl i shed  by  break ing  the

t ra in  in to  shorter  s t r ings  of  ra i lcars ,  s tor ing  them  at  the

storage  t rack ,  and  then  conso l idate  them  to  a  fu l l  t ra in  with

capac i ty  of  250  TEU .  This  process  takes  about  one  hour  and

hal f ,  whi le  load ing  the  ent i re  t ra in  requi res  e ight  work ing

hours .  Two  RTGs  are  used  to  handle  the  conta iners  to / f rom

the  t ra in  cars  with  a  capac i ty  of  20  conta iners  per  crane -hour .

Current ly ,  the  te rmina l  ra i l  yard  i s  operated  under  two  e ight -

hours  sh i f t s  dur ing  weekdays  and  one  sh i f t  at  the  weekend .   

EXISTING  CAPACITY  ASSESSMENT  

The  capac i ty  of  the  te rmina l  i s  the  capac i ty  of  the  l east .

Because  the  te rmina l  operat ion  i s  a  conso l idat ion  of  mult ip le

subs id ia ry  sys tems  that  are  in tegrated  with  some  operat ion

conf l ic ts ,  a  s ing le  dys funct iona l  fac i l i t y  can  l imi t  the  overa l l

capac i ty  of  the  te rmina l .  For  ins tance ,  ut i l i z ing  the  STS  crane

to  move  more  conta iners  per  hour  can  cause  congest ion  in  the

conta iner  yard  i f  the  s tak ing  process  i s  insuf f ic ient .  There fore ,

a  separate  assessment  fo r  each  ind iv idua l  fac i l i t y  in  the

termina l  i s  needed  to  ascer ta in  the  cause  of  capac i ty  resource

def ic iency .  There  are  severa l  approaches  to  eva luate  the

fac i l i t y  operat ions ,  and  i t  most ly  prov i s ioned  by  the  object i ves

of  the  s tudy .   As  noted  prev ious ly ,  te rmina l  Ginza  i s  seek ing  to

eva luate  the  ex i s t ing  capac i ty  of  te rmina l  to  set  the  base  l ine

for  future  deve lopments ,  i f  needed ,  to  accommodate  the

future  demand .  



  In  order  to  prov ide  accountable  and  re l iab le  measures ,  the

analy t ica l  model  i s  based  on  cur rent  operat ion  per formance

cons ider ing  the  peak  per iods ,  dwel l  t ime ,  and  in f la t ion  ra te .  

Due  to  the  complex i ty  of  conta iner  handl ing  cyc le ,  bui ld ing  a

mathemat ica l  model  fo r  the  whole  te rmina l  operat ion  would

be  very  di f f icu l t  to  achieve .  So  that ,  th i s  report  re l ies  on  s ing le

aspect  models  of  one  component  of  the  te rmina l  at  a  t ime .  In

another  words ,  the  model  i s  div ided  in to  four  under ly ing

spec i f ic  models  which  sum  up  the  major  te rmina l  operat ions

under  four  categor ies .  By  ca lcu lat ing  the  capac i ty  of  Berth ,

Conta iner  Yard  (CY ) ,  In termodal  Yard  ( IY ) ,  and  the  gate ,  tak ing

into  account  the  cur rent  inputs ,  the  model  can  ident i f y  the

bott leneck  ef fect  on  the  te rmina l  capac i ty .  

Fundamenta l l y ,  the  conta iners  are  handled  through  two  cyc les .

The  f i r s t  cyc le  goes  f rom  STS  crane  to  CY  by  one  of  the

hor izonta l  t ractors  the  te rmina l  has .  There fore ,  the  capac i ty  of

the  STS  cranes ,  CY ,  and  the  hor izonta l  t ransportat ions  are

st rongly  af f i l i a ted  with  the  per formance  of  the  f i r s t  handl ing

cyc le .  Whi le  the  second  cyc le  s tar t s  by  the  te rmina l  gate  where

a  t ruck  picks  the  conta iner  f rom  CY  then  turn  back  to  the  gate ,

the  ef f ic iency  of  gate  and  the  capac i ty  of  CY  are  the

measurement  parameters .  For  the  f i r s t  cyc le ,  the  capac i ty  of

berth  i s  ca lcu lated  by  knowing  the  number  of  work ing  cranes ,

the  crane  product iv i ty ,  the  number  of  work  sh i f t s .  Under  the

cur rent  condi t ion ,  the  berth  can  handle  2 ,565 ,469  TEU  each

year .This  determines  ef f ic iency  of  the  f i r s t  l ink  of  the  cyc le .   

 



Next  the  conta iners  are  being  convey  us ing  te rmina l  chass i s  or

t ractors .  Unfor tunate ly ,  there  i s  no  adequate  in format ion

about  t ruck  turn  t ime  between  the  quay  and  the  CY  or  IY .  By

Assuming  that  the  t ruck  turn  t ime  i s  the  average  of  the  t ime

requi red  fo r  s ing le  and  dual - t ransact ions ,  which  i s  20  and  40

minutes ,  respect ive ly .  The  approx imated  operat ion  capac i ty  of

the  hor izonta l  t ransportat ion  equals  the  number  of  in - te rmina l

t ractors  mult ip l ied  by  t ruck  turn  t ime  which  shows  the

capabi l i t y  of  moving  252  TEU  per  hour  and  1 ,345 ,701  TEU  in

tota l  over  a  year  to  e i ther  conta iner  yard  or  the  ra i l  yard .  

Both  of  the  ra i l  and  conta iner  yards  cons idered  to  be  a

temporary  s torage  t i l l  the  conta iners  t ransport  out  of  the

termina l  by  a  t ra in  or  a  t ruck .  At  the  most  common  pract ices ,

the  l imi ted  ra i l  yard  capac i ty  does  not  const ra in  overa l l

te rmina l  capac i ty ;  however ,  unsat i s f ied  demand  by  the  ra i l

yard  wi l l  be  fo rwarded  to  the  conta iner  yard  then  to  the  gate

which  can  put  more  pressure  over  the  second  handl ing  cyc le .

The  te rmina l  yard  operat ion  can  load  566  t ra ins  every  year

wi th  tota l  capac i ty  of  127 ,286  TEU  by  the  help  of  2  RTGs  cranes

with  maximum  pract ica l  capac i ty  of  307 ,749  TEU  per  year .  On

the  other  s ide ,  80% of  the  tota l  throughputs  goes  through  the

conta iner  yard ,  so  27  RTGs  with  maximum  pract ica l  capac i ty  of

3 ,399 ,223  TEU  per  year  and  826  TEU  each  work ing  hour

fac i l i ta te  the  conta iners  s tack ing .   The  maximum  pract ica l

capac i ty  fo r  RTGSs  were  obta ined  knowing  the  number  of

work ing  RTGs  and  i t s  handl ing  capac i ty  per  hour .    



Although  MPC  of  RTGs  i s  merely  high ,  the  conta iner  yard

capac i ty  i s  l imi ted  by  the  s tat ic  capac i ty  of  yard .  The  s tat ic

capac i ty  re fers  to  number  of  boxes  handled  in  any  given  t ime

cons ider ing  tota l  ground  s lots  and  the  average  s tack ing  high .

Since ,  the  s tat ic  capac i ty  fo r  the  conta iner  yard  i s  1 1680  TEU

per  net  acres ,  the  dynamic  capac i ty  appears  to  be  886 ,011  TEU

per  year .  The  annual  turnover  t ime  fo r  each  type  of  cargo  was

incorporated  in  ca lcu lat ing  the  dynamic  capac i ty  by  inc luding

5  hol idays ,  work ing  sh i f t s ,  and  conta iners  dwel l  t ime .   

Last l y ,  the  second  cyc le  ends  by  process ing  the  conta iner

through  gate  where  a  t ruck  picks  the  conta iner  f rom  CY  then

dr ive  back  to  the  gate .  Hav ing  weigh - in -motion  sca les ,  OCP

camera  porta l s ,  and  other  secur i ty  sys tems ,  the  gate  can

process  120  t ransact ions  per  hour .  Since ,  there  are  12  l anes

serve  gate  operat ion ,  the  tota l  handled  conta iners  are  797 ,410

TEU  over  the  course  of  a  year .  Although  the  gate  operat ion  has

the  lowest  throughput  ra te ,  the  te rmina l  throughputs  measure

through  adding  up  the  gate  and  ra i l  operat iona l  capac i t ies .  By

compar ing  the  capac i ty  of  the  four  fac i l i t ies ,  the  capac i ty  of

the  CY ,  fo l lowed  by  the  gate  capac i ty ,  wi l l  be  the  f i r s t

const ra in  that  l imi ts  the  tota l  throughputs  fo r  the  te rmina l  at

the  year  of  2020 .          
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PROPOSED IMPROVEMENT

ACTION PLAN AND SCHEDULE

The market demand is increasing, and the terminal is going to

benefit from the strong future container flows.  400,000

containers were the total throughput for the terminal at the

year of 2015. Terminal demand forecasts indicate an annual

slow growth rate at the LG terminal facility of approximately

4.5% while the strong growth rate is 9.46% between 2016 and

2020, reaching 568,800 TEUs and 824,300 TEUs, in 2020.  

After ten years, the expected demand will be around 1.754

million TEUs for a strong market and 1.0015 million TEUs if

there is less demand. The terminal is planning in the short

term to enhance the terminal operation by delivering several

developments to the facilities. In one hand, the berth

developments, including dredging the channel and placing

two STS Post-Panamax cranes, is going to be finish by the end

of 2018. On the other hand, the gate operation will be

extended to include hoot shift when it’s needed. 

 

Improvement Approach and Strategy

The future planning aims at minimizing capital investments

and operation expenses while maximizing productivity to

accommodate uncertain market demand. The model takes

two approaches to improve the storage capacity and optimize

the terminal operation. First, by expanding and developing

new physical-structures which will insure the flexibility and

the efficiency of the system. Indeed, any new facility

development will consider the strong growth forecast, so the

facility capacity can be unitized for scalable period before it’s

saturated.  
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Non-physical approach can be obtained by improve operation

productivity and efficiency by, increasing storage density,

expanding operation hours, improving internal traffic flow and

upgrading IT system. Also, the hourly performance for berth

will be considered in the process of optimization other

variables that affect the first cycle for the container.  

Possible Capacity Improvement Options

and Timeline

The container yard is the bottleneck in the terminal operation.

Therefore, the terminal maximum capacity will reach the break

point by 2020 when the terminal capacity is merely can sustain

the high demand. To prevent any deficiency in the system, the

precautionary plans are noted as following:  

Berth 

Currently, the berth has sufficient handlining capacity with over 2

million moves per year. While the process of replacing the old 50 ft

cranes with Post-panama crane might affect the berth operation

in the short term, a better optimization to functional berths at the

time of construction is required. Overall, adding two Post-panama

cranes, which costs about 19 million dollars, won’t increase the

total berth moves, but it allows the terminal to serve bigger

vessels. The construction expected to end by 2018.  

.Rail Yard 

Since only 20% of the terminal throughput passes through the rail

yard, the rail yard capacity can reach critical level in 2019. Because

the current capacity for the rail yard is 127,286 TEU per year and

the strong growth rate indicates 700,000 TEU total throughputs,

unhandled containers will put more pressure on the gate

operation.  
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Therefore, there are two ways to mitigate the issue. First, by reducing the time

for loading and off-loading the train either by utilizing the RTG  

crane moves or increasing the working shifts gradually to include the weekend.

Secondly, by raising the number of loaded trains everyday by increasing the

working power. The terminal can only determine the adequate number of train

trips per day based on track availability and other uncontrolled factors. If the

rail operation extended into three shift and 6 work days, the rail capacity can

reach 208,286 TEU/year by 2025. Overall, the terminal should optimize the rail

operation before the year of 2022 and there is no such a need for new

infrastructure. 

Container Yard 

27 RGT cranes are capable of storing 11680 TEU per acre with average stacking

high 3.2 TEU. Also, the yard cranes provide fast handlining rate and it can stack

high up to 6 TEU. However, the peak demand will exceed the dynamic capacity

for container yard in 2020. An additional storage should be put to work before

2021, so it maintains the terminal operation. There are 20 acre off-set depot

that are devoted for terminal storage development, developing the 20 acres

using RTG system will utilize the land almost up to 500 TEU per storage acre.

Deploying new storage yard will that can be used to stack empty containers

which add a capacity of 525,165 TEU to the total container yard capacity.  
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While the propose construction is under the implementation, the terminal

should seek increasing the stacking capacity steadily from 2020 until the

construction is finished. Increasing the average stacking high up to 4

containers will add about 150,000 TEU to the total yearly capacity operation.

The last needed development for the container yard is going to be in 2029.

Therefore, increasing the storage capacity by replacing Roll-in Roll-out yard

and the empty lot into a container yard. Developing the 20 acres using

Straddle Carrier system will utilize the land almost up to 385 TEU per storage

acre. Also, the system will require the terminal to acquire  5-7 Straddle Carriers

that are typically able to do 8 cycles per hours. Deploying new SC yard will add

a capacity of 300,000 TEU to the container yard and sustain the future

demand.   

 

Gate 

the development for gate operation will be optimized twice over time. By

2022, the gate operation will be limited to 830,000 TEU per year in which the

terminal capacity is constrained by the same value.  The short-term strategy

is adding hoot shift to the work schedule which will add about 400,000 TEU

to the total gate capacity but it increases the operation cost overtime.

 Automated gate system is a long-term strategy that can significantly

improve the gate performance which can exceed 2 million TEU per year.

Installing automated gate system will demand less labor force, and better

rate for truck turn rate. The terminal should prepare to implement the

system by 2026 or instead it can make early investment in which the

terminal does not need to upgrade the gate operation over two periods.  
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Horizontal Transportation 

The horizontal movements between the berth and container yard or the rail

yard are crucial to optimize the facility equipment in the best way. Currently,

transportation channel can handle 252 TEU each hour and move it either to CY

or IY. Because there is growth in demand overtime, more handling equipment

are must-have. There are five SC, which can move 28 teu/hour-crane, will be

serving the new yard plus it can facilitate train loading and offloading if

needed. Also, on-dock rail can significantly improve the horizontal

transportation and relieve some of the pressure on the gate. Overall, the total

horizontal capacity will reach 392 TEU/hour which is about 75% of the STS

productivity.  
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CONCLUSION
Based on the data provided by the terminal operator the results showed

that there is still available space to be utilized at a static level and also

room for more improvement at a dynamic level. The proposed

improvements will accommodate the future growth over the next 20

years. Also, the model simulates the complex container terminal

operations for terminal capacity planning. Although the model

recommends the year for implementation of any improvement, the

improvements of the operation, which does not require any capital

investments, can be reassessed each year and matched with the existing

demand. The flexibility of the operational implementations leads to

better land utilization and better allocation for the terminal resources. 

On the other hand, capital investment in new facilities in the terminal is

essential to increase the terminal capacity over time. Since the container

yard serves as an exchange channel between the berth and the gate or

the rail, the CY capacity should not be affected while deploying the new

developments.  Overall the proposed measures enable the decision-

makers, the state, port authorities or port operators, to make strategic

decisions regarding investment priorities in the modern global turbulent

business environment. 
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