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Abstract

The docks and the staging asdaehind the dock doors are essential to send and recgivads in
warehousesKigure0.1) and easily become a bottleneck in a supply chain. Dynamic dock and staging
lane allocation is an opportunity for a flexible manner of allocating docks and staging Tdngs.
means, allocation gedfic for each day of the week and depending on the three flows of goods:
inbound, outbound and cross docking (transit8uch an allocation method in contrast with the
present way of dock and stage lane allocation in the warehouses owned by the Diatitér ralbert

Heijn. In this current situation the allocationsslelychanged based on experience and feedback of
the people working in warehouse$Vhen changesare made the planning lastfor at leastfour
successivenonths.
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Figure0.1: Warehouse of Albert Heijn
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The following challenges make the dynamic allocation of docks and staging lanes of retail
warehouses complex:

- High amount of loading and unloading moments 24 hours, 7 days & week

- Fixed depanre times to the stores

- Combination of order picking and cross docking movements in the same building

- Many different parties involved

- Limitations in location, size and work convenience limit the options of available staging lanes

to allocate.

This thesis is an academically grounded adv@élbert Heijn to move from statiallocationtowards
dynamic allocation in their regionalarehouses These sites combine the brebklk principle (order
picking) with crosslocking and within the same warehouseighis rarely seenin the existing
literature. The currentiterature describesthe cross dock principlextensively,and parameters for

dock allocation have been defined. Based on the Design cycle methodolddiefiga 2009)the
literature study is combined with an extensive empirical research in the four regional warehouses of
Albert Heijn.

Outcomeof this research is an iterativelgesigned tool to help the uselo quickly analyse the
utilization of the docks and staging lanes in comparison with theeatiplanning. When importing
data filesthe user can compare the capacity needed due to this tactical planning with the current
allocation. This can be done specifically éach flowseparately(inbound, outbound and transito)
anda total overview is also availablethe tool
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Figure0.2: The final tool- Third iteration

The tool (Figure 0.2)has raised high awarenessthin the supply chain of Albert Heijto the
challengeswith the current way of Hocating the docks and staging landsxemplary in this
awareness ighe cross doclkplanningwhich is extensively discussed and recommendations for an
integral approach of pinning have been madasing by the tool

We give ecommendations for an operational implementation of the tool ahd dynamic allocation
regardingseveral areas:
- Make use of the current momentum of positive energy towards the project; so do it now
- Get the three departments within the supply chain involved; Ahold Transport,
Replenishment and Supply Chain Support.
- A first step is &t towards remodelling of thecross dock (transito) process and the
corresponding planning bdititure research is needed.
- Redbsignng the physical surroundings of the docks and staging lanes (lines and siltes)
remove limitations inside the warehouses

With this project the first hurdles towards dynamic allocation of docks and staging lanes has been
taken but future work nedsto be done. When deploying the tool in an operational environment it
needs to be developed into a secure tool that is maintained by professionals.sélsoal new
features, like a management overview, different user roles and graphical layers to suppor
planning of the allocation have been suggested. Besides the tooling, some physical adaptations are
needed to the sites, like new lines on the floor. These adaptations give the opportunity to
standardize the sites and uniform their way of working.
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Albert Heijn

Ahold Transport

Begin Time Loading (Begin Tijd Laden)

Central Transport Network (Centraal Transport Netwerk)
Distribution Centre (warehouse)

Eatiest time staging lane (Vroegste tijd Strek)

Full Truck Load

National Distribution Centre (Landelijk Distributie Centrum)
Logistic Service Provider

Lessthan Truck Load

Last time staging lane (Laatste Tijd Strek)

National Freh Centre (Landelijk Vers Centrum)

Extra large truck (Lang zwaar voertuig)

National Norfood Distribution Centre (Norbert Dentressangle, Oss)
Abbreviation for Transtio flow from DC Oss (Niet Om Te Eten)
Regional Distribution Centi@&egionaal Distributie Centrum)
Replenishment

Retail Operations SuppoctSupply Chain

Shared Fresh Centre

Stock keeping unit



1 Introduction

1.1 Motivation

Retailers in the twentyfirst century must overcome the ballenge of satisfying

0§KS 0Odza (2 YSNE Q-qRriy\progu&s far & lovKpride.ATd tkis end,

NEdGlIAft SNBE ySSR (G2 0SS NBalLRyairgsS G2 O0dzaidz2yYs
needs.(Gunasekaran et aJ.2008)

Albert Heijn is the market lead@f grocery retailing in the Netherlandsd part of the international
retailer Aholdb 2 A (1 K (i KHeh dlddaadse Betaglbaaé, het bijzondere bereikbaéfhe
everydayproducts affordable, the extraordinaryailable) the pressure isighto satisfyeach daya

wide variety of consumelig the Netherlands. This results in a very wide rangalrobst30.000shelf
keeping units (SK)Yin each store,more than 900 stores across theNetherlands 30 stores in
Belgium and a web shop that offers almost the complete assortment including perishables and deep

frozen food Tofulfil the desiresof the demandingcustomer, a responsive and reliable supply chain is
required.(Dawson, 2010)
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Figurel.1: A general picture of a warehouse

Sincetwenty years,every storeof Albert Heijn gets their goods replenishedchopeningday in the

week For the delivery ofperishables and groceriedone this resultin 14.000unloading moments at

the storeseach weekcombined in9200 planned route& With an average of 3 tripsep day at least

450 trucks arerequired to fulfil this need. From experience, every shop manager wants the
perishables delivered early in the morning; to offer the best and fresh products possible. The dry

groceries are iddly deliveredat the end of theday: after schoolhours many young people are
available to stock the shelves.

! Based on the routschema of week 152015




When deliver each store at its desired time window indee
the work load willbe very high in the morning for the
perishablesorder picking procesand in the afternoon for
the groceries. In between the work loadill reduce to a Saturday 8 November, thewarehouse

minimum. To prevent this from happeninghe production management system of the warehouse of
(order picking) must be spread over the day in orderatoid ﬁ('ebez Hfgcei(;‘ Z;anl‘;zg"gzio’\‘otﬁerdev;ﬁ;g

congestion, re_duce risks an be a_ple f[o schedplean Operaﬁgn SF TesEhiTG o, [ Sk
average capacity all day longjlbert Heijn tries to deliver as and shipment to storesvasstuck. Restoring

many store orders as possible #ite previouslydescribed the system, recounting the whole
ideal delivery time window To achieve thisall outbound warehouse and recalculating the new store
capacity is used to stage this store orders in front of i eEREESUERIIECREE AR IS S

. day of the week no shipmenwas done in
dock doorsat the so calledstaging lanes this area.

8 November 2014 04:42h¢ Zaandam

In Figurel.1 the staging lanes are drawn in a schematica The impact for the following days is huge, as
overview of a warehouse as seen within the supply chai ¥VEIIkl '“d pIOdUCtl'O”, hp?haks as d'” edx“af
.. . ) . ruckioads to replenis € missed goods o
Albert Heijn.To _put f S|mply, the more staging lanes anc Gk, s CrEle (o Slis 1 preslEs e
dock doors gvallableesglts inmore storesthat gets thelr_ fill as much as truck loads as possibkra
goodsreplenishedat their desired time slat Because this staging lanes areneeded. With some

process is planned weeks before there are always eno handmade calculations and a lot of
trucks available telephone calls; the support department

Logistic Preparation add five extra stag
] . lanes to the outbound docks. This enables
Of course the case is noas easy as to allocate all stagi the site to ship over more than 30 extra

lanes to outbound freightAlso inbound freightsi needed truckloads each of the following days.
(supplier deliveries) to make the store deliveries possib
These trucks unload their freight at inbound docks #rake
docks cannot be allated to the outbound operation as long
as they reserved for inbound shipments.

Beside the inbound andutbound flows,a cross docking flow ialso part of the supply chain of
Albert Heijn. Tt socalledtransito flow consists of loading carriers that are picked at store level and
must be combined with the loading carriereoguced in the warehouse itsglfee sectior.1).

This flow needs dedicated docks and staging lanes; after unloading the cargo needs to be sorted at
store level and move to the outbound staging lanBsily operation is in this way planned weeks
before for ether the inbound, outbound and transito flowsill arrive When anincident occuis

these planned capacity does nstiffices anymore. The text b@bovedescribes a real lifencident

during this project.

Thetransito/cross dockindow will increase irthe upcomingyeas. Albert Heijrhas startedthe build

of a Shared Fres@entre a national warehousey an external logitic service provider that picks a

part ofthe store orders and cross do@ombine)these at the regional warehouseBhis newShared

Fresh Centre will push an even higlmessure on the transito (or cross dock) docks and staging
lanes. Besides this development the ambition of Albert Heijn is clearguackly extend their
assortmentin the next few yearsThis will have a hugepacton the inbound capacity; the inbound
docks and lanes are used more than ever befolfese developments put enormous pressure on the
supply chain organisation of Albert Heijn, and especially on the docks and staging lanes of their
regional warehouses.
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1.2 Problem statement
The main research question atttlis problem statemenbf this researcthis:

How can the allocation of the dock and staging lanes within thegional warehouses of Albert
Heijn be improved by makinthe allocationdynamic?

Dock capacity anthe capacity otheir corresponding staging lanese important factoisin all of the
current and future challengedescribed beforeWithin in the companythere is a high awareness of
the importancefor a suitabledistribution and allocation of docks anstaging lanesdSuitablé is
defined asan allocation that causes a minimum waiting time for incoming trucks andheasost
possible outbound lanes.

Despitethis need for an appropriate allocation each d#ye allocation is done only three times a
year. Forthe next seventeenweeks, a dock and staging lahas justa singlefunction. In the desired
situation, the allocationwill be no longer fixediuringthe day and for 17 weeks; but chawat the

input of: number oftrucks; the amount of produced lading carriers or other ufp-date data.This
initial observation in the beginning of this project is supported by the academic reseaBddofr

and Lysgaard2Q13)preformed on the regional warehouses of Albert Heijn and discussed later in this
report.

oDynami€ is in this caselefined as the possibility to change the dock allocation specific for each day
of the week and make it possible to have an alternating allocating during @efanding on the
three possible flows of goods: inbound, outbound and transito (cross ddhligdynamic allocation

will be more configurable and adaptive to the current situatidine most efficient use of the
resourcesg docks and workforce; will be achieved Wwen an organization adapts to eéhcurrent
situation(Bodnar and Lysgaard, 2013; Guignard et al., 2012a)

Thisresearchdescribes the needs for this dynamic allocation of docks and staging laneshaewvd

that a dynamic allocatioms makingthe use of the staging lanes more efficiantdeed Using the

prototyping approach we developed th#ogDockool¢: a tool that is ableto allocae docks and
staging lanesdynamicallyby the input of real (historiplanned) data. The parameters that can
change are identified as well and theye used tomanipulatethe data to simulate gredefined

scenario. In comparison with the current situation the improvemeshiswn

To answer the main questiorfjve researchquestiors are formulated and listed iTablel.1. Each
guestion is marked with their corresponding research methbliesethree disciplines are literature,
empirical and simulation research. The literature research methedtensivelydiscussed irsection
1.3.2 Empirical researcliocuses on the gathering of knowledge by observation and experiénce
order to describe the relation between attitude and behaviour of a personroum(Ajzen and
Fishbein, 1977)n this project tke disciplineof empirical researcks mostlyconductedby visiting the
several warehouses and talks with thegpde on site and most importantthe fact thatwe have
been part of the team Logistic Preparation for half a y&&e simulation discipline is used in chapter
5. In thesechaptersthe real data is testednd applied atseveral scenarios.




Research questions
What is the current situation and
which challenges currently occur
during planning and executiasf the

Sulguestions
What is the current sitation
andare thechallenges

according to the literature?

Literature review

Research methoc

Chapters

dock and staging lane planning

What is the current situation

capacity?

process? and challenges of Albert Heijn? Empirical

How will the new future _supply chai Empirical &

affect the dock and staging lane :
Simulaton

Which parameters and data are
needed in order to make a dynamic

What parameters are present i
the academic literature?

Literature review

dock and staging lane allocation?

What adjustments must be

situation?

made to use the parameters in Empiiical
the AHcase?
What arethe requirementsfor the .
development of the LogDockool? Empirical
What is theexpectedresult of the
proposed adjustment to the current Simulation

ol (61 ol N B w I\)I

Tablel.1: Subquestions with research methods

1.3 Researcloverview

The project is done in a systematic manner daadchieved by the use tfe design scienceesearch
method (Wieringa, 2009)This isin keepingwith Hevner et al(2004)who has statedthat solving a
challenge for stkeholdersneeds a design of a artefact that will meet the goals of the stakeholders.
The methodresults inan iterative cycle to solvihe design or practical problenthat are described

and elaborated by Wiering@2009)

The milestones of the project are the several iterations of the tool, and this report. Each deliverable
builds on the other. Ifrigurel.2 the design steps are illustrated, and the detadgles are put in bold.
All boxes of one stage function as input for the stdgéverable.

Literature review Current Situation

Interviews Emprical research

Tool (iteration 1)

Tool (iteration 2)

Prototype

Field study

Treatment Design [

Evaluation ] Scrum session

Evaluation

Figurel.2: Design steps

14

Evaluation

Validation >

Final report




Problem
/ investigation \
Design Treatment
implementation design
\ Design /
validation

Figurel.3: Engineering Cycle Byieringa(2009)

1.3.1 Project nethodology
The iterative cycle proposed by Wierin(009)is known as the Engineering cycleand consists of
four successive steffseeFigurel.3):

Problem investigationis the first stepin a new engineering project. In this steghe
stakeholders are identified and categorized. The stakehsld@ve several goals that must

be reached by the treatment developed in a later stage. Also the effects and the contribution
of these effects to the goals are examined. Combined with empirical research, this results in
an overview of the current situatioim which the project takes place.

Thetreatment desigris the next step and is the core of the projeat¢ NJB | {isytSfiyied ¢

as the attempt to solve a problem, in other wordm attempt to achieve a goaBefore
designing this solution (or artefactlequirements must be defined to know where you are
looking for and also to specify the desires of the stakeholders. With this information you can
compareand selectexisting treatments, otike we have done in this project: design a new
one.

Validating tle found or new designetteatment is done in theDesign validatiorstep. The
goal of this validation is to predict how the artefact will perform in practice. Because of the
treatment has not been implemented in the real world situation, the validationaseld on
prediction. This is drawback according to Wierindaut the only way to test the solution
before implementing it in real world.

By asking the effect, tradeff and sensitivity questions in section 1.2 the different
circumstance of the solution in the realorld will be predicted Although these questions
can also be asked about a virtual cadee tise of a prototype is in our projestevitable.
Testing with the prototype helps to simulate the realorld as close asgssible and results in
more reliable predictions/validation.

Thelast step, Designimplementation,is added to the cycléo not solelyvalidate before the
implementation ofthe treatmentbut alsoevaluate itafterwards Without this last step the
implementation and evaluatiorthe cycle is called a design cycle.

The design implementation is oftemot executedin academic research because ittise
consuming and theimpact of implementing a treatment into an organizatimnsignificant
Due to the scop of this project the stepof design implementations not executedn this
projecteither.




1.3.2 Literature methodology
We adopted the following methotbr the literature review;a systematic method that helps to find,
select and present the state of aof the academic literature, concerning the topihelFiveStage
Method by Wolfswinkelet al. (2011)who based their work orthe research of Webster and Watson
(2002) The theory starts with the first of five steps byhe definition of the search queries and
research area. In combination with the soustesearch enginesnd criteria, the first step is
experienced aselatively easy tgperform. Most of this sép is already identified in therevious
sectiors, i.e. the motivation and problem statementThe secondstep is straightforward either:
perform the search in a prevailing scientific search engine. In this research the Google Scholar and
the Scopus engine is usdd Figurel.4 the method is represented in a scheme.

- - e - i Analyze -

Figurel.4: FiveStage Method Adapted originalfrom Wolfswinkel et al.,2011)

The third step is the most important and extensively described by Wolfswinkel (BD&l) In an
iterative way, tle several elementsf this step are the keycomponentof our literature review In
Figure 1.5 this crucial step in the process is showlrhe forward/backward citations need some
explanation:forward citations arethe found citations that areused by the analysed paper their
own research. Backward citations are the papers that are used by thetaot the paper to support

0 KS | dawrKresBdichThe back and forwarditations haveproven as very relevant in this
project; manypapers are derived in such a walhe selected backward citations are in the next
cycles also analysed by abstract and full tele to the iterative wayof the step In a next cyclef
the same stepthe backward citations can also be leading to othackward citations themselves; as

shown inFigurel.5.
Forward/ )
Filter out doubles
Step 3

N

! Refine on
Refine on full text - title/abstract

Figurel.5: Iterative elements of Step 3 of the literature review By/olfswinkel et al. (2011)
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The fourth step of the method is natarried outas proposed by the authphbut elements are
present in this research though. The aagl of the papers, by highlighting keyworsis forthis done

by annotations and remarks but not demented as Wolfswinkel et aluggest. Thiss a very labour
intensive process and we expeced it would result in pretty much the same results. A concept
matrix, suggested by Wolfswinkel as well, is showablel.2, to give a clear overview of the basic
concepts and their sources in the literature review of chaf@erhe concepts are derived froan
initial literature search done in the pparation phase of this project and added up with some extra
concepts found during the literature review.

Agustina et al. (2010)

Apte and Viswanathan (2000)

Bartholdi and Gu€2000)

X | X | XX

Bellg vanet al. (2012)

Berghman et al. (2011)

Bodnar and Lysgaafgd013)

Boysen and Fliedner (2010)

Boysen et al. (2010)

XX | XXX | X[ XX

X | X | X | X

Boysen et al. (2013)

Daft and Lengel (1986) X

Dawson (2010)

Fleischmann and Mey2Q03)

Flynn and Flynn (2005) X

X | X | X | X

Gagliardi et al.(2007) X

Galbraith (1974) X

Gopakumar et al. (2008) X X

Gue and Kang (2001) X

Guignard et al. (2012a)

X | X | X
x

Guignard et al. (2012b)

Hoogeveen (2005) X | X

Larbi et al. (2011)

X

Liao et al. (2010)

Miao et al. (2009)

Tsui and Chang (1992)

Whiteoak (2004)

X | X | XX
XXX XX | X

Zhu et al. (2009)

Tablel.2: Basicconceptmatrix for literature reviewing




2 Literature Review

This section providea thorough overview of severtdpicsthat has fiown relevance in this project.
Academic literature generally starts fronm édeal point of view, unlike the warehouses of Albert
Heijn whohas its ownpeculiarities A comparison of both is therefore inevitable, and is done in
chapter3.

Because cross docking is found as the common denominator of academic literature about dynamic
allocation and the most deviarifow within the warehouses of Albert Heijn; cross docking is studied
first in this review. From this poimn the parameters, definitions and methods of dynamic allocation
have beerstudied.

2.1 Cross docing

Cross dock terminals are defined Bgysen and Fliedner (2018% consolidation points in a supply
chain where several smaller shipments can be merged to a full truck Heading toanother
destination. These combinations are made to imalmore efficient transportation and reduce the
number of vehicle movemenfrom a supplier to the retailer and their shokiao et al., 2010)

In contrast to traditional warehouses, cross dock termirsats meant to create a direct flow from
the inbound to the outbound dock dast as possible with a minimum dwell time in between. The
goods receivingot enter the storage area andot are marked as inventory(Apte and Viswanathan,
2000) Traditionalretail warehouses are mainlyased on théoreakbulk warehouse principle, where,

in ideal situationsfull truck loads (FTL) arrive from a supplier and broken up into smaller quantities.
These brealbulk warehouses feature the traditional ordpicking processin contrast to a cross
docking centreConsolidated with other products this resulted in migtbduct loads that combined
resulted in near as possible FTL to the retailer sh@yste and Viswanathan, 2000)

Not all product categaeswill fit the cross docking or breabulk principleltems withan unstable or
fluctuating product demand rate are not suitable for cross dockifige absenceof an inventory
makes therisk of outof-stock too highThe retailerusuallywantsa safetystock of at least a day and
warehouses close to the store@pte and Viswanathan, 2008yoducts wih a lowand predictable
turn-overrate areslow movers. These slow moverfen stored in acentral warehous. Next, these
slow moversare crossdocked to the brealbulk warehouse and combined to a single shipment
towards a retail store.The biggest traditional retailer in the worldVatMart, is using this
combinaion or hybrid warehouse solution for over twentyears and also Albert Heijn has adopted
this strategy as shown in chapt8r The termsof a crossdocking terminabnd a crossdockare used
interchangedle in the rest of this report, and so do the ternt®ck dock doorand doors
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Figure2.1: Cross Docking
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2.2 Cross dock characteristics
Several characteristicare identified and musbe considered to get an overview of the different
GelLlSa 2F ONRP&aa R20Ra0OT R YSiK2Ra (2 4ONRa&a

2.2.1 Staging lanes
An important characteristic that also influence the performance of a cross dock is the staging
method. In the pure form of cross docking the staging area is absent; the goods are received and
loaded directly into the outbound truckApte and Viswanathan, 2000h practicethis purest formis
rarely seen,and freight always need some processing or waiiimge to consolidate with other
inbound freight to reach a highettilization of trucks

Thealmost inevitable staging can be done irearr more stepsThe paper ofsue and Kang (2001

most cited in thigopic and they ascribed the severalptions instaged cross dodkg. In a single

stage cross dogkvorkers unload the load carriers and place themtba staging lane that is linked

to the inbound dock. Other workers deliver the goods from these inbound staging lamesiydio

the outbound truck. They combine thus the load carriers of several inbound staging lanes to one
outbound truck. (Se€igure2.2)

]

\/_J Shipping
O oa oia O ojo
O oo|o oo oot Ooo(o
] ] oo|g|o(o oo O O
oo O ojo|o O O
O O [m]m| O
T T Receiving T

Figure2.2: Singlestage cross dock, sorteon inbound docks(Gue and Kang, 2001)

Thesystem ofFigure2.2 can also be used to stagefront of theshippingdock rather tha in front of

the receivingdock The advantage of staging on inbouisdhowever that the worérs that unloads

0KS GNHzO1 R2y QiU KIFI@S G2 62NNER | 62dz2i GKS RSadAyl
faster and lowers the need fanformation about the shipping locationOn the other handsue and

Kang (2001plso explains the advantages of sorting by shipping: the befimrv of what freight

needs to be shipped and the possible combinations of rides are clear benefits.

Because of th@forementionedbenefits a combination of this two staging systems is proposed and
also used in practice. This tvatage systenis seen que often in the retailing industry. The systam
based on two staging areaa:receiving staging area and a shipping staging area. In between these
stagingarea orlanes the load carriers are sorted. This is illustratelgigure2.3.

The twostage cross dock clearly combines both benefits of inbound and outbound staging areas.
However,Gue and Kang (200pyove that these benefits comes with a significant lower throughput

in comparison witta singlestage system.
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Figure2.3: Two-stage cross dock; with sorting in between the two staging are@ue and Kang, 2001)

2.2.2 Service mode
The service mode of a cross dock influestbe flexibility in the assignment of staging lanes and dock
doors, according t®oysen and Fliedner (2010jheyrecognisehe following service modes:

1 Exclusive modé&ach dock exclusively serving either an inbound or outbound destination for
a longer period, for example a mitm This willbe efficient for the workerdecause they
knowand learn each destinatiooy heart However, when fluctuations occur this solution is
less flexible or in théerminologyof theauthorsy a NBa i NA Ol a ( KoBshaSaANB S a
termtrucksOK SRdzf Ay 3¢ @

1 Mixed modeNo physical differences/restrictionsxistthat limit a dock only asbound or
outbound. Therefore some cross docks allowing an intermaledationof in- and outbound
docksover time

9 Parallel exclusive/mixed modé& subset ofdocks is allocated in exclusive mode and the
remaining docks ari mixedmode.

1 Mid-term horizon: Asignmemhis done bycoupling docks&ind destinations. An assignment of
I GNHzO]l A& (GKdza RSGUSNX¥YAYSR o6& GKS (NHzO1aQ RS:

The midterm mode reducs the complexity of the truck scheduling; but redsa@dso the possibility
to adapt to unforeseen circumstances. In each specific case the choice must be made what is the
best solution; based on the available information and types of flows in the cross dock

2.2.3 Arrival &departure
According toVan Belle et al. (2012%rival patterns have their influence on congestion arapacity
inside a cross docK he arrival times can bmncentratedon several momenta day, for example in
the evening and themll arrivalssorted in the night. The other option is that the arrival scheme is
scatteredthroughout the day; and the inbound trucks arrive at different tgeach day. This makes
the planning more complex, bud bften a more realistic approach.
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In many cases (real world as well as academic expetish the departure times are nagestricted

and the trucks depart when all the freight is loaded or unload&nBelle et al., 2012)nbound
trucks that has restricted departure times must unloaded on time i.e. to prevent getting penalties by
the inbound transport company. But in practice the trucks never leave before all freight is unloaded.
Outbound trucks in foexample the parcel industry must leave exactly on time to meet the delivery
appointments with customers. When some freight is delayed the truck will leave the cross dock
without the complete freighin orderto not delay all other parcel deliveriev/an Belle et al., 2012)
This restricted times has impact on the choice of service modes as descrig2@.i» mixed modes

are more complex when dealing with fixed departure timBse outbound docks must be reserved in
advance to guarantee the availability at the specific departure time.

2.3 Cross dock optimization

The main objective in a cross dock terminal is to mininttieehandling timebetween the inbound
and outbound destinationvithin the terminal. Tofulfil this oljective a lot of academic (cas&fudies
are done in order to calculate the optimal plannioin- and outbound dock allocatiofhe state of
art in cross dock optimization researchedby Van Belle et a({2012) Theauthors divide thedock
allocation problem in two groups. The first group afademic researcpaperstry to answer the
guestion where a trailer must be allocatedat which dock The other group tried to answer the
guestionwhena truck must be (un)loaded.

2.3.1 Tactical optimization
Thewhere-question is classified to determine whidockmust be allocatedo a truck The ultimate
goal of this optimization is to reduce the trafficcamaterial handling inside a crossak terminal. A
classic study and usedatmost all ecent papers is the work dfsui and Chang (1992)

They identify the following basic parameters:
- Number of shipping docks (outbound)
- Number of receiving docksafiound)
- Number of origins of items
- Number of destinations of items
- Distance between shipping and receiving dock
- Amount of movements needed to move all items from shipping to receiving dock.

Additional parameters b¥hu et al. (2009)
- Volume of goods from origin
- Volume of goods from demand of destinations
- Capacity of receiving dock
- Capacity of shipping dock

God: minimize travel distance between docks

The additional parametensf volumes and capacitynakesit possible to assign multiple destinations
or originsto a door. The capacity of each door is therefore determined by the available capacity on
the correspnding staging area behind thimor. (Zhu et al., 2009)

Bartholdi and Gue (2000 vestigated thed ¢ K FNBE 2 G A2y ¢ Ay O2 XodieN&ta 2y & A |
Serve (FCFS) policy. With a FCFS policy each truck is randomlydessigaelock that is available in
order of arrival.To simulate this policymore easilythe authors usedhe conceptof an average
trailer. When for example 12% of the total incoming freight is always from supplier X, the average
trailer has 12% of its load of supplier X.




I A AT e
T | " .]... T

Figure2.4: Awarehouse layout without optimzation (Lines Figure2.5: Awarehouselayout with optimization
are relative use of outbound docks, the filed squares (Bartholdi and Gue, 2000)

represent the inbound docks)Bartholdi and Gue, 2000)

The cross dock layout in
Figure2.5 is the result ofthe (optimized) calculation as described Byui and Chang (199&jth the
input layout ofFigure2.4. Bartholdi and Gue (200@reformed these simulations to conclude the
following guidelines for efficient layouts:

- Alternate between highlow outbound doors with inbound doors in theentre of a cross
dock

- Putbusy outbound doorslight offcentredto reduce travel time and congestion

- Putinbound doors opposite busy outbound doors

- Put least busy doors in the corners to avoid congestion

- Separate different regions when trailers have different types of freighy. (@oss dock and
breakbulk)

2.3.2 Operational optimization
Thewhenquestion is, among otheyaddressed by Boysen et §013) Larbi et al(2011)and Miao
et al. (2009)and focugs on an optimal assignment of truck at a specific time that minimizes the
operation cost of the total shipment. Boysen and Miao babmbine this with the reduction of
unfulfilled shipmentsvhen assuming that the outbound trucks leave at a fixed time schediley
all use the samparameters:

- Number of inbound trucks

- Number of oubound trucks

- Number ofdocks(depends on service mode that is chosen, s2@ 8)

- Operational time per unit

- Operational unit cost

- Number of units

- Unload time per inbound truck (when truck is first unloaded and later processed)
- Movement osts (hnumber of fork truck m@ments or actual costs)

- Capacity of cross dock / staging area

Goal: Sum of total dock operational costs and the penalty cost for all the unfulfilled shipments

Boysen and Fliedner (2010)¥roduce a classification of truckchedulingproblems and all relevant
parameters and variables are discussed in the sections bef@rg.- (2.3). They coolude their
overview with the claim that the truck scheduling problem for fixed outbound schedslgst
unexplored. They came up with a propossmution, whichseeks to minimize the weighted number
of delayedshipments. Thesshipments are those whare missed in the shipment angmainsin the
terminal when a truck departs at a fixed time. They use the same variables as noted above.
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In Boysen et al. (2013he authors not only extend the finays describé above, but also applied the
method on a casey DHL Airport Hub in Leipzighey identifythe followingthree extrarequirements
due to the real world case:
1 A terminal can be extended by additional dock doors
91 Departure times of the outbounduicks can be postponed in order to meet the deadlines
1 Transhipmentimes can be reduced: the time needed to process from inbound to outbound.
This can be done by additional workforce or automation.

These thregequirementsleadto the conclusion that addg more doors to theimulationresults in

the most effective solution. The other parameters will help to a certain extend but leads to more
congestion when applied too much. This c&sene of the few real world examples in this research
field. Van Belle et al. (2012lso noted the lack of real world simulations after tegtensive
literature reviewthey preformed, especially when considering cross docking with fixed outbound
departure times.

2.3.3 Dynamic us of allocation
The described services modes in secfioh.2enable planners to make the dock allocation dynamic.
But almost all researched papers in this projant also by the extensive review dan Belle et al.
(2012)R 2 ytdreibenefits of these different service modeénto account The only distinction they
made is the migderm and shortterm allocation of docks, but not in a dynamic way. Until now, only
Guignard et al(2012a)esearched this gap in a general way, @wlinar and Lysgaar@013)in a
case applied to the Albert Heijn warehouses.

Guignard et al(2012a)proposed two situations; the dynamic allocation of inbound trucks and
outbound. If there is aneed for aninbound assignment (ainbound truck show up)the dock
assignmentcalculation (for example byZhu et al. (2009)is reformulated.All already assigned
inbound trailers are removed. All docks that are occupied cannot be used so they are also neglected.
For the available inbound dock doors the capacity is calculated; and the assignment calculation is run
again and the most ideal inbad door is assigned.

An outbound dock can however be occupied when considering a new outbound flow to atdeck.
important to considerthe time needed to finish the job that occupies the doéhi.the inbound doors
of the flows that need to go acroghe crosscock are already assigned to an outbound dock.
Thereforeonly a search to the best dock in terms of distances is netmedmplete theassignment

Bodnar and Lysgaaf@013)consider the problem of scheduling trucks in a crdssk terminal with

a mixed sevice mode dock door operatiorThey prove that with proper use of dock doors and
scheduling the rucks substantially smaller amot of docks can be allocatedhe solution ofthe
authors combines aflexible allocation of docks with a certaiamount of doors operating in an
exclusive service mode. They stated that flexibility may impose complexityetorganisation in a
managerial point of view. This is also describedBhstholdi and Gu€2000)who describe the use of

the exclusive service mode due to practical reasons: the type of freight loaded and unloaded differs
as do the preedures anacquipment

The authors test their hypothesis that an increase of mixed service mode dock doors will reduce the
total cost level on the data of the four regianwarehouses of Albert Heijithe results show that
reducing the total number of diks increases the total costs, and as the ratio of flexdder
increases the total costs decreas@®odnar andLysgaard2013) concluded that the trucks can be
scheduled at the current cost level of AH, butiwigéwer dock doors, of whicB0% is flexible. So the
performance of the warehouses increases when a mixed service mode is adapted, but the
improvement levdling off as the number of mixed doors increasesr60%




2.3.4 Slack capacity
The concept of slack capacity is used onlghignard et al. (2012l a study todock allocations for
cross docks. Slack is capacity reserved for deviations in forecasts; in order to have the ability to scale
up when needed. In real world casesstislack capacity is often used (and needédl) in academic
projectit is a seldom.

The reasoning behindddingslack capacityo the calculationis that forecasts are ndt00%reliable
and therefore the allocatedocks and capacitgre possible nosufficient. Guignard et al. (2012taid

their calculations within a range of 1886%> 2 F GKS G2aGFt OF LI OAlGe NBa

conclude in their research what percentage is the most efficient and depends on the reliability of the
forecast. Tie authors simulate therefore with a rangé different amounts of slagkand advise to do
this in every specific project.

2.4 Multi-criteria scheduling

Berghman et al(2011)have researchedhe situation in whichhe incoming and outgoing shipments
of large quantities of directly picked goods are unrelatdusi® anunexplored exception in the field
and this resulted in several solutions.

Often the challenge in creating a schedule is to achieve the optimal vatuaultiple criteria at the
same time. One criteria isin generalmore dominant than others and conflicting criteria are
sometimes repealed from the original list with requirements. According to Berghman (@0all)a
common approach to dealing with all criteria simultaneously is to aggregate the different criteria into
one function; a process that is called simultaneous optimizaiidioogeveen, 2009 this waythe
dominant criteria can be weighted in the function as the most powerful and devaldhaéesother.
Pinedo(2012)suggess to first analyse the set of all schedules with optimal results calculated with
only the dominantriterion and after that perform a search within this set for the best in respect to
the othercriteriorn/criteria.

2.5 Information processing

To calculate optimization functions as described in the previgertion we need insight in the
available information associate with dock allocation. Which information is available and in what
frequency, affectto a great etend the ability to make the allocation more dynamic.

2.5.1 Organizational desigs
The greater the amount of information that needs to be processed, the greater the uncertainty of
the taskwill be. Galbraith(1974) explains that if the task, that is related with thefarmation
processing, is well understood much of the activity can planned in advance. If thes taskwell
understood,last minute changes must be madearing theexecutionof the tasks These last minute
changes require a lot of information.

G ¢ K S tedtieRalsk uncertainty, the greater the amount of information that
must be processed among decision makers during task execution in order to
I OKAS@S I 3IAPSY (GE8H 1924F LISNF2NX I y OS¢

2.5.2 Design strategies
To identify the amount of information that needs @ be processedn for example the dock and
staginglanes capacity three organization design strategies are identified by Galbraith:
1. Coordination rules andrpgrams
2. Hierarchical Referral
3. Goal Setting
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Coordination by rules and prograrissmeantto coordinate behaviourin routine predictabletasks.
These tasks cabe pre-plannedto a great extend and daot require a lot ofinteraction with the
environment. Each actor in the task simply executes his/her role without much information
processing.

Hierarchyis employed when uncertainty within a task becomes great€hen &tors face a situation

in which there @& no rules/programs conducted, they must rely on someone or something that has
the higher perspective. Of course there is also a limit to this overvightlaen the uncertainty will
increaseagain

If uncertaintyis increasng and the strategies ofNHzf S& | YR KA SNJ NOKe thé NBy Qi
next strategy comes alon@obordination by targets or goakakes place by setting output targets or

goals instead of specifying the complete tadiis creates higherneed of information to reach the

ultimate target/goal.

2.5.3 Need of information
Following the example of Galbraith the question askedDaft and Lengel (1986 &Y G2 K& R2
2NHIFYyATFOA2ya LINROSaa Ay T2 NyahdidngeViskigofold:tokrainagedNE L2 & ¢
uncertainty and also manage equivocaljgmbiguousness)Ambiguity is a typical human aspect of
information processingnost humans have theapacity to interpret and respontb messages more
subtle than a binary good or false.

When taking this answer into account; there is not only a neethfofrmation butalso a need of
correct information. When the information, proposed teduce uncertairty, in for example
allocating docks is meant to interpret by information technology; the lefeimbiguity needs be a
lot less then when used by a human.

To determine which information is needed in order to make the docksaadinglane capacity more
dynamic is therefore depending on the tasks to be preformed but more important of the actors that
are involved.

2.6 Summary- Functional requirements

The functional requirements are all the important elements of the allocatiethod, summarised in

one table,based on the relevant literature in this chapter. These requirements are the basis for the
project and compared later in with the Albert Hegase. The different service modes; whether a
dock and staging lane is dedicated to one function or a combinaticiunctions is a important
parameter in the decisiomaking process later on this proje&ee for the complete overvielable

2.1.

In this literature reviews strongly focussed on the cross dock principles. Whether the voareds of
Albert Heijn are hybrid solutions between the brdallk and crosslock method ¢ee chapter2.1);
within Albert Heijn also the focus was during this process on the @oskoptimization Due to the
large extend of iformation exchange this process relies heavilycorrect data and communication
between stakeholders. Decisiomsust be madeon tactical level aboutvhere and how muchthe
cross docking staging lanes must be situated.

Slack capacity isnaundervalued tgic in the academic literature reviewed in this project. Only
Guignard et al(2012b) briefly discuss this topic and take this parameter into accodimis low
awareness is recognized mactice and also within the organization of Albert Heijiodetermine
what percentage of slack musie chosen is a frequently topic of discussion among the different
departments.




# | Functional requirements Urgency |

Overview
RQ1 | The system delivers an optimal dock and staging lanes allocation
based on available data.

Input Values
RQ2 | The daa needed for the allocation is available and up to date Mandatory
RQ3 | The data needed to allocate ptaceshall contain at least the Mandatory

following parameters:
- Number of shipping docks (outbound)
- Number of receiving docks (inbound)
- Number of origins of item
- Number of destinations of items
- Distance between shipping and receiving dock
- Amount of movements needed to move all items from
shipping to receiving dock.
RQ4 | The additional data when a multiple function allocation is desired: | Mandatory

- Volume of good$rom origin when

- Volume of goods from demand of destinations multiple

- Capacity of receiving dock function

- Capacity of shipping dock allocation
RQ5 | The data needed to allocate ttne shall contain: Mandatory

- Number of inbound trucks

- Number of outbounducks

- Number ofdocks

- Operational time per unit

- Operational unit cost

- Number of units

- Unload time per inbound truck Movement costs
- Capacity of crasdockstaging area

RQ6 | The data can be adapted by certain variables to simulate several | Desirable
scenaios.
RQ7 | The user can add different percentages of slack capacity to the m¢ Desirable

Output Values
RQ7 | The locations of the allocated docks must be distributed according Desirable
the following rules:
- Alternate between higHlow outbound dars with inbound
doors in the centre of a cross dock
- Put this busy outbound doors slight @f&ntred to reduce
travel time and congestion
- Putinbound doors opposite busy outbound doors
- Put least busy doors in the corners to avoid congestion
- Separate diffeent regions when trailers have different types
of freight €.g. cross dock and bredkilk)
RQ8 | The program shall allocate only the dock and staging lanes that ar Mandatory
available according to the following classifications:
- Exclusive mode
- Mixed mock
- Parallel mode
- Mid-term mode

Table2.1: Functional requirements (Summary of literature review)
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3 Current situation

3.1 Supply chaimAlbert Heijn

The national supply chain of Albert Heijn consistssiaf distribution centres (DCs) owned and
managed byAH Two national DCs and four D@=dicatedfor returns areoutsourced to logistic
serviceproviders (LSP). In the second half of 2015 a third national DC is operational and run by a LSP.
This DCcalledShared Fresh Cent(8FC)will replace the National Fresh DC (LVC) in Nieuwegein. The
ydzYo SNJ 2 F { VY !né@anatihdl teRtre JilBbe éxtenad in the future by moving some
products from the regional centres to the SRC2016 the SFC fally operationaland will replace

the currentnational fresh centre

With the terms warehouse, distribution centre or site we all mean the same thing; therefore the
term are used interchangeable within this report.

Type # % Locations

National DC @C) | 1 AH Geldermalserfl)
NationalFreshDC | 1 AH Nieuwegein(2)
(LvC)
Shared Fresh 1 Norbert Nieuwegein(2)
Centre (SFC) Dentres
(2016 sangle (LSP)
RegionaDC (RDC)| 4 | AH Zwolle(3)
Tilburg(4)
Pijnaker (5)
Zaandan{6)
Nationalnon-food | 1 Norbert Oss(7)
DC (ND OSS) Dentres
sangle(LSP)
Shared warehouse| 1 Bakker Zeewolde(8)
Cheese DGSWK logistics
(LSP)
Returns 4 Kuehne + Zwolle(3)
Nagel(LSP) | Tilburg(4)
Pijnadker(5)
Zaandan(6)
Table3.1: Overview distribution centres (DC#lbert Heijn Figure3.1: Locations of the DCs

3.1.1 Return flow
The return flow consists akturn goods likeload carriersempty cratesdeposit goods returned by
consumersand garbage returned by the stores. The policy of Albert Haigscribesthat almost
every truck that delivers goods to the stores take returns back to the DC, exclusions are extra
planned routes. The returns are since 2009 no longer dirdcalysported from the storeto the
regional DCs but to an external warehouseanaged by Kuehne + Ndg®Vith socalled shuttle
drives the load carriers and empty crates are shipped from the resitesto the RDCs and the
national DCs. Of course also the external DCs receive these goods in asdpplgat uniform load
carriers throughout the chainRegional centresreturn empty pallets and garbage like plastics
packagingbackto the return sites. The pallets and empty crates (fmrishable} must also be
shipped back to the supplier. This is normally done by the shipper themselves after delivering new
stock to the sites. They take the pallets and crates from the return site to their own plant.




3.1.2 Cross docking
As explained in sectio2.1, Apte and Viswanathar(2000) identified two different types of
warehouses; cross docks and bréakk warehouses. Where cross docks focus only on the handling
of ready to ship load carriers is the brelallk warehouse meant to receive Full Truck loads of a
single itemfrom a supplieand combines ply single packages on load carriers to the specific store.

In the supply chain of Albert Heigncombination of both is aabted in a hybrid solution. The national
centres act like a pure bredhulk warehouse: on store level the slow movers are pickethfpallets

to the load carriers. Im FTL these load carriers are shipped to the regional warehouses. There the
carriers are sorted and cross docked to the trucks heading to the stdhés.flow is withinAlbert

Heijn known astranstio and used interchangable with cross docking in this researdBeside this

cross docking, the regional D@sts as abreak bulkwarehouse whereitems are order picked.
Because this is donfar the same products all four regional DCs only the fast movers are slotted in
there.

=
Supplier » CD National
[:O Warehouse
D D  Regional
Returns CD 4—' CD Warehouse

il il
‘ }

Figure3.2: Schematic view of supply chain AH

As displayed ifrigure3.2 the supplier delivers thus either to the national DC or fhar Regional
DG; dependingwhether the goods are slow or fast movers. Never a truck leaves a national DC
heading to a store; these flows are always cross docked in the regional centres.

3.1.3 Transport
The cross dock movements between the DCs andsttipping to thestores are planned by Ahold
T YALRNI® ¢KSe@ KANB GKS {(NHzO1a FyR (NXHzO1 RNA JSNE
any truck or trailer Ahold Transport coordinates all these truckecausethere are a lot of
possibilities to combine truckloads and jobs. The Central Taah$getwork (CTN) is part of Ahold
Transport and tries to make the utilization of hired trucks as efficient as pos3ibé/not only
schedulethe routes to the storesbut alsoplanthe transportation of goods from the shipper to the
DCs and act as a trgport company itselfln their visionthere is always truck part of the CTN
nearbya job, since the stores of AH are spread all over the NetherlamdsFlanders
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3.2 Docls & Staginglanes

The staging lanes behind the dock doors are the parking tolofd carriers that are packed with
produced colli (packages) and the unloaded pallets from suppliers. Also the trflositds, after
unloading from the trucksorted and parked at the staging lanes.

The challenge of dock allocation at Albert Heijngiste similar to the truck dock assignment
problems in cross docking literature described in chaferDue to the hybrid nature of the
warehouses of Albert Heijn part of the goods flows are actually crossimdpddased activities.
However, more than 65% of the flow of goods is picked directly in the regional warehouses instead
of cross docked from natiewide warehouses. The incoming and outgoing shipments of large
guantities of directly picked goods are unned. This is in clear contrast to the numerous examples

of cross docking optimization literaturéBerghman et al., 2011)

3.2.1 Function
Due to the differenkind of flowsthat are staged at the staging les, each lane has its own function
allocation. They are separated into two categori@thhound and outbound traffic. The inbound
capacity is incoming traffic from suppliers, supp$ from the return sites and the cross dock
flows/transito. The outbound cagxity consists mainly of goods that are about to ship to the stores.
Also the slack capacity is reserved separatibly extra trips to stores when the planned capacity is
not sufficient.
Becausehere are no outbound deliverieBom the national(internd as well as external managed)
sites towards the stors, the outboundflow in the national siteds purely transito. In Figure3.3:
Overview of dock and staging lane functiatisdifferent flows are schematically represented gret
flow the correspondingectionis noted. Thesesectiors describe the current way of allocating docks.

Slack ---> §3.24
B —————
Slack --->
_—
—_—
Return goods §3.27
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-E -E -E -E A A J‘\ A A
Bl e le]cllsllellells
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v v v v = = £ £ =

§324 §3.25 §326

Figure3.3: Overview of dock and staging lane functions

3.2.2 Service mode
Each dock and the correspadnd staging lanes are allocatedery 15 weeks. With the use of the
route schedulingfrom DC to store® (1 K S & (i AtheSdéparomierRetail Operations Support
Supply ChaiROSSC) makes a function allocation. Their target is to come up with an effael
well-balanced distribuibn of docks and staging lanes. A clear target, but with the limitations of
section 3.2.3 in mind the planning results in only minor adjustments to the previous planning.
The classificationf service modes bBoysen and FliedneR@10)as discussed in secti@i2.2can be
also applied to the current allocation.




The process of Albert Heijn is clearly exclusiveservice mode; wher¢he allocation is fixed for
ASOSNIt Y2y(iKad Ly a2YS w5/ Qa GKSNB | Nlixdd FSg
service mode: some days of the week they are allocated as inbound and the remaining days as
outboundfunction. The DC is that case defined aparallel exclusive/mixedervice mode, but the
ydzYoSNJ 2F YAESR [tt20FGdA2y A& @GSNEB ftAYAGSR | yR
responsible manager.

3.2.3 Limitations

Allocation by ROSC is done by estimation instead of actmalasuresThisunderlinesthe need for a

tool that supports their allocation by objective numbers. Beside the calculation there are also
limitations for each site specific:

- Location:Some staging lanes cannot be changed because their location is inhéthrthe
Fdzy OliA2yd C2NJ SEIFYLXS &2YS Ayoz2dzyR &Gl 3IAay3
because they are located directly in front of the area where the milk is staged. These load
carriers cannot be liftedecause of their size. Other staging lames located directly on a
corner and have only outbound functions because of safety reasons.

- Size Each staging lane has its own size; in meters of length and width. This determines their
capacity; not all staging lanes can stage a FTL.

- Physical The mos staging laneshave only appropriate line markings for inbound either
outbound staging lanes. The difference lies in the size of the load carner)@und freight
has always pallet sizes, outbound alway$ cohtainers

- ConvenienceSometimes stging lanes are allocated thiconvenience for the workers in the
DC in mind. An example is the position of the transito lanes; they are located around the

central office to keep a good overview of the transiwad carriers that need to be
processed.

3.2.4 Outbound allocation
Each DC has merstaging lanes than dock doors atitis resultin lanes that are not positioned
directly in front of a doorlt is not a problemthe outbound lanes are filled in cycles. In the first cycle
the odd numbered lanes are filleahd in the next cycle the even numbered. Also the loading process
to the truck is done in this sequence and so thelddoor is used more efficientlizigure3.4).

Staging lane 2
Staging lane 3
Staging lane 4
Staging lane 5
Staging lane 6
Staging lane 7
Staging lane 8
Staging lane 9
Staging lane 10

Ll
o
}=
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=
=)

o]
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-«—— Docks

Truck
Truck
Turck
Truck
Truck

Figure3.4: Stadng lane position and cycles
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3.2.4.1 Dynamic scheduling

Ly GKS w5/ Qa 27 ¢cheduirdpiButbdugtRoutessis dorie Svery e weeks
instead of the usual threarmes a year. The stores recei@dimetable with time window®f an hour

still three times a yearand every three weeks this window is narrowed down to the specific delivery
time. This gives Ahold Transport the possibility to adapt the schedule to the current situation.
However, theamount ofstaging lans allocated to outbound flowsd y Qi OKIF y3ISR Yy R KS
g2y Qi 0SYSTFAL FTNRY |y |Theatu@lallodafiof of & $peciiic skding fanell KS 2
number to a route number is done by an Excel macro that respects the cycles and amount of staging

lanes available.

3.2.5 Transito allocation
The number of staging lanes meant for transito movements is fixed for the whole period of 15 weeks.
In each site le amount differs and is for example in DC Zaandam 5 lanes for dry groceries and 3
lanes for perishables. The staging lanes allocated around the central office in the middle of each
AA0ST OFttftSR GKS &aO0201LAGE D hmyountoktarsito dohdarrie S 02 y (
directly and at first hand.

The actual allocation ofraincoming transito ride to a sp#ic staging lane is done by the traffic

manager; the external employee that functions as gatekeeper. He knows which lanes are allocated as
GNY yaaagz trySa FyR KS @SNATASA o6& (GKS dzaS 27F Ol Y
When all staging lanes are full ell let the truck wait until adockwill be available However, he

must monitor when the transito lah must be shipped to the store®therwisethe load cannot be

cross docked to the outbound truck because thraick has already left to meet the arrivaintie at

the store.

3.2.6 Inbound allocation
Like the other allocations the inbound allocation is also planaecbrding toan exclusive service
mode principle However, in some sites the experiments with a mixed service mode make the
unloading of incoming true on other staging lanes than the designated inbound lame< flexible
than the other flows.

N

Delivery time window
RE create order Number of load carriers

Order + # colli Order + # colli |

Inform supplier

Preset Dock

N

Allocate dock

Drive truck to dock 4.‘ Unload ’

Update

(when Co-maker)
Create WMS entry [

on time
Vendor Agreement

too late [ early

Figure3.5: Dock allocation inbound (system)




The system flow of inbound dock allocation is elaboratedrigure3.5 and is the formal way of
working Based on vendor agreements, made by the department Replenishmerd (jR€Set dock is
defined to advise the traffic manager which dock to choose. This dock is not chosen randomly from
the available inbound docks buttightly coupled to the oigin of the load. Milk is always unload
directlyin front of the milk area in the DC. And theights thatcarryingbeer are unloaded with the

use of integrated chain conveyors insteadark lift trucks; only a few docks has such a conveyor.

When a truck is not on time, arriving not in his delivery window of one hour, his preset dock can be
occupied byanother truck. Then the traffic manager can allocate the truck to a different inbound
dock orput him in to a waiting lane. The last option can cost shepliera lot of moneyandwhen

the supplier must wait too long they will pass on the cost to Albert Heijn.

3.2.7 Return goodsallocation
The planning of the shuttle rides between the distribution ttes and the return centres is done by
the ROSSC department Logistic preparation. Their goal is to deliver the nesdech goodsjust in
time, and take all pallets and othgarbageaway. Howeveronly in Tilburg and Zwolle these shuttle
rides are actubexecuted; in Zaandarthis is only done around the buildingnd in Pijnacker the
empties movements are done within the buildjngithout involvement of trucks

Therefore only in Tilburg and Zwolle docks and staging lanes are needed and alloca®el. Th
designated docks arén an exclusive service mode, and this fided f 2 OF (i A @ayse &g Say Qi
problems. In this project we do mdocus on these docks and staging lanes because of the modest
impact on the total Example3 out of 72 staging lanes in DGO®IB.

3.3 Stakeholder analysis

The current process of staging lane allocation affects many departments within the organization of
Albert Heijn. InFigure3.6 a highlevel overview of the different departments is shown specified with
the roles within that department that is affect by, or responsible for the allocation choices.

Legend
<< Department >>

<< roles within

Consumer Stores department >>

Receiving
Refill

Y

Distribution Centers

Figure3.6: Actor overview staging lane allocation
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Theprocess is coordinated by R@8pply Gain and theirdecisions affect the other actors. The most
direct actors are Replenishment, the DCs and Ahold Transport. But of coursdjaetheir own
GO0dza i 2 YSNEE
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| Actor Role Interest ' Contribution
ROSg; Tactical Coordinator Support the departments as| Positive
preparation good as possible in order to
help the DCs
Traffic Management Coordinator Clea overview which docks | Positive

are available and best
suitable to allocate truck.

ATCCTN

As many inbound staging
lanes available as possible

Positive for own
interest

AT¢ Tactical planning

As many outbound staging
lanes available as possible

Postive for own
interest

AT¢ Operational
planning

As many outbound staging
lanes and slack lanes
available as possible

Positive for own
interest

REg Transport IN

As many inbound staging
lanes available as possible

Positive for own
interest

REg Storetimetable As many outbound staging | Positive for own
lanes available as possible | interest
DC¢ Management The best possible allocation| Positive
as possible to reduce
congestion and increase
efficiency
DCc¢ Workers End user The best possible allocation| Positive
as possible to reduce
congestion and increase
efficiency
Storesg Receiving Customer Receivehe goods at the Positive for own
desired time interest
Storesc Refill Customer Refill the shelves at time Positive for own
with low consumer rate interest
Consumer Shop at anytime without Neutral
disturbing by refilling shelve
Albert Heijn¢ Finance Owner Highest utilization of DC to | Positive
reduce costs and improve
consumer satisfaction
Albert Heijng Global Owner Highest utilization of DC to | Positive

reduce costs and improve
consumer satisfaction

External partieg,
Transito

As many transtio staging
lanes available as possible

Positive for own
interest

Table3.2: Actor versus interest table

Thedifferent actors allhavetheir own interest that result in a positive or negative contribution to
the process. A lot of actotsasmarkedpositive for own interestThese interests are opposite to the
other actors; and this will potentially result in ddiats during the decision proces@Ogden and
Watson, 1999)




When addig more staging lanes and docks for inbound traffic the part of Replenishment that is
responsible for transportN is satisfied; they have more possibilities to efficiently plan tireicks.
However Replenishment that plans the store timetablenad satidied: the extra inbound staging
lanes are possible taken from the outbound lamésch reduce the amount of possible time slots to
ship a delivery to a store

In practice thesediscussiongakes place indeedvhen defining the new dock and staging lanes
allocation for the next months. As stated befara lot of these discussionare done based on

GFSStAYIE YR GSELISNASYyOSé o I ff LIS2LX S aLkR]Sy
need for moreclear and understandablmformation about the usge of the staging lanes to make

objective decisions. This will help to eliminate the decisions based on feeling and discussion and will

help to keep the interest for the company as a whole.

3.4 Current tallenges

The aforementioned conflicting interests airethe current situation solved by experimenting with a

few staging lanes more or less for a specific allocation. Mostly these changes are initiated by a site

that experience problems in their daily operation. A shortage of outbound staging lanes results i
produced load carriers that cannot enter the outbound staging area because the shipment of an
SINIASNI O0eodtsS KIFa y20 tSTd GKS &Gl IArgsHltsifi | yS o
congestionin front of the staging lane. To solve this issuerenstaging lanes can be added or to
solve the situation just ongereload the shipment in mempty trailer and let it wait until the route to
the stores starts.

At the momenta shortage of inbound docks and staging lanes arise; this results in waitieg) fior
0KS adzLdLX ASNJ 2NJ AdGQa
frequently the costs of the products will rise inevitable. To solve this issue again, more docks and
staging lanes or more capacity to unload gmmdcess the load can be added.

[{t® ¢KS O2ada 2F G(KAa&

The most pressing issue and challenge in the current operation is the capacity of the transito flow;
0KS ONR&aa R201 2LISNIGA2Y 0S¢ ey ardiffeduentyyltod feld y |- f
staging lanes to unloathe shuttle rides between the sites; again this will result in waiting time. But
because the goods in the truck are meant to combine with the other store orders produced in the
regional DC; there is some time pressure. When theditantruck is unloaded werdue, it is not
possible anymore to add more load carriers to the shipm&his time is marked as the Latest Time

on Staging Lane or LT truck to the store will then leave without the load carriers of the national
centre.Besides the time pressud this processeither the sorting of the load carrieris taking a lot

of space Before the load carriers are brought to the outbound staging lanes they are sorted on the
transito staging lane. When the outbound lane is not opened gitrént time is béore VTS earliest

time to staging lane) the load carriers of that store a still on the transito lane. Only when all load
carriershaveleft the staging langthe lane is released for a new transito shipment.

Issue/Challenge

Solution

Outbound | Shortage of staging lanes results ii More staging lanes allocated to outbound or
congestion (Dutch: dubbelloop) | preloading shipments

Inbound Shortage of staging lanes results | More staging lanes allocated to inbound or
waiting time for supplier trucks more @pacity in workers to unload and proces

the load faster

Transito Shortage of staging lanes results | More staging lanes allocated to transito or oth
waiting trucks and missed load areasto temporary store load carriers.
carriers for shipments

Table3.3: Current challenge staging lane allocation
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4 Future situation

As mentionedAlbert Heijn has the ambition of a significant increase in assortment and in number of
stores. This will inevitably lead to amcrease of volume that must be processed by the sites. With
this ambition in mind the Shared Fre€lentrewill replace the LVC in Nieuwegéimorder to add
capacityin the sites and be able to seindbre SKU to the stores. Of course the transito flowrfrdis

new national centre to the regional sites will grow. However; the amount of stores will remain at
least the same and the number of shipments from suppliers will also not reduce. So when all staging
lanes are in the current situation are already scahe future situatiorwill increasethe challenges
evenmore.

The capacity calculations and principles for the different flgqvissbound, outbound and transitqg
must be generalized before the tooling can be developed. During the project it appearthdise
starting points are not reflecting the current situation or interpreted differently within the different
links of the supply chain. To overcome these limitations, several mediagsbeenconducted and
visitedto agree with the three partieRepgenishment, Ahold Transport arttie sites Together we
have discusseche principles to calculate the capacity of the flolR&sponsible mangers attending
the meetings as well as specialists of the IT systems involved.

4.1 Goals
The future goalsindentified dong the processmust be met wherimplementingthe tool and new
process. Goalsf the LogDockool:

1. More capacity in loading and unloading the inbound and outbound trucks

2. More flexible planned events

3. More possibilities in emergency situations

More capacdiy

As statedbefore, the capacity is problematin the current situation, but will be evemore
challengingin the future situation. Due to the new SFC the transito flow will grow and the
inbound flow willdecrease However, new assortmentill be added ad the expectation of
several experts is that the inbound flow wilbt decrease at allAlso, ot all inbound docks are
physicdly suitable for transito either. A lot of inbound docks are positioned on the backside of
the fresh centresspecially buildo unload directly in the specific area. The outbound, and thus
transito staging lanes and docks are position on the other side of the site; in the general area.
In short: b ensure further grow in the organization, with expansion to Belgium and online
ordering also taken into consideratigwe assumeall flows will grow instead of decreas&éhe

first goal of the new way of dock allocation will be to use the persistent docks in an efficient
manner to increase the capacity of the supply chain without invgstimew warehouses.

More flexible planned events

With a dynamic scheduling and the ambition of Ahold Transport to make that planning even
more dynamic to the dayo-day situation a fixed dock and staging lane allocation sige draw

back inan effectively dynamic planning xEa transito or inbound deliveries catsobe obviated
through this process.

More possibilities in emergency situations
As seen in the introduction &fectionl.1in situations that differ from the @rmal operation also

the normal exclusive service mode of docks and staging lanes is not suitable. The number of
outgoing deliveries will rise dramatically when productions starts again after an emergency
situation; it willbe helpfullwhen then theallocaion of docks can changes directly.




4.2 Principles and calculatiombound
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effective use of docks and staging lankstwo successive meetinggth all the experts mentioned

before, involvedwe determinal a new calculation of inbound capacity and also the distribution of

the availablecapacity on a daily basid even during the dayrhischangingcapacity per part of the

day drives the dynamization of the stag lane allocation.

Replenishment (RE) is responsible for the forecast of all products that are sold in the stores. This
means that they are responsible for the availability of the products in the stores; but also in the sites.
Because of this respondlity they maintain the contacts with all suppliers of Albert Heijn; and
develop secalledvendor agreementsvith these suppliers. In this vendor agreements the delivery
time windows are describedy general, a time window of ongour in which the supplieis exgcted

to delivery to the site, e chaptel3.2.6

& Replenishment Toolbox
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Figure4.1: Screenshot RE ToolbeXransport IN
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Replenishment maintains a toolbox which encloses information ahesbrtment, sites and stores.

For Transport IN the toolbox provides an overview of specific incoming suppliers; and also a total
view of capacity per houFigure4.1 is a screenshot of the 0 f £ SR
of the page is the capacity per hour, per day. The left side is the planned capacity in that specific
hour. When this is below the 80% of the available capacity it appears green; between the 80% to 99%
it will be orange; and 100% and above red.
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At first glance a perfect way to analyse the capacity of the transport in flow and its staging lanes, but
LI 3S¢

tk S

36

OdzNNBy (i dhaedermdisiuysd

The totalavailableO LI OA G & Aay Qi

staging lae capacity due to a lack ofiaintenance
The planned capacity is not up to date; oalyactical planning is availabl@his creates a
situation with only outdated and general information.
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There are no clearrpciples on which the planning is done
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Because of thdimeliness, level of detail and reliability of tlgata, the information is not used in
RFAf&®@ 2LISNFYGA2Y>T YR GKS LIXIFTYYySNER 2F w9 R2y Qi o
differently, the current overview is useless and not used.

The goal of the prenentioned meeting with the logistic managers and experts was to come up with
principles for transport in capacity planning, and parameters to calculate the capacity available and
planned.

4.2.1 Principles
The new principles of the inbound planning @®undedon a basis of simplicity and fmroduce a
uniform set of measures of all fouegional sitesBefore the parameters where determined we all
agreead on these principles:
- One hour to unloadand remove a full truck loa¢FTL) from the staging lanes to the
buffers
0 Thus: a staging lane is blocked for one hour per receivable
0 Thus: one hour after arrival of a truck the next FTL can be unloaded on that same
staging lane
- Minimum capacity of a stagg lane must be 26 pallets
- The number of staging lanes can vary per hour
- Capacity is measured in staging lanes. One dock can be serving two staging lanes in one
hour
- Breaks(lunch/diner)are not taken into account

4.2.2 Prioritizing
Next, prioritizing of the cagrity must be determined. Each day consists of three shifts of eight hours;
a day shift (7:0€.6:00), evening shift (16:0023:00) and a night shift (23:0000). The night shift is
difficult in terms of inbound capacity and staffing. Because ofratded agreements there are
fewer workers available in the night than a day and evening shifts. And also because there are no
trucks leaving to the stores approximately between 2h:@hd 3:00h there is a lot of outbound
capacity needed to stage the ppeoduced routes.The prigitizing must be ideally low in the night.
The day shift is busy (lots of trucks leaving and new routes produced) but also a lot of workers are
available. Normal prioritizing is decided for this shift. The evening shift is special;ottrerss are
available but there is no production and all staging lanes are empty. Therefore top priority is put on
this time frame.

Prioritizing is generalized in the following slogan:
Inbound delivery must take place at the moment with thigthest physial capacity the highest
staffing capacityat the cheapest possible moment

Example la supplier that delivers one time per week will delibgrpreference in thevening
Example 2: A supplier that must deliver four times a day also delivers one mamtaetight shift

In Table4.1 the concluding preference factor is noted bdsan the prioritizing principle. This factor
is not the percentage of inbound freight that should be delivered per receiving block. Each block has
a dfferent duration time so the percentages will differ from the preference factor.













































































































