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Abstract:

Pick‐up/dclivery Of cOnsumer goods and corllinodities to Offices, shOps, stOres, and

restaurants in ordcr to support urban livcs is Onc Ofthe inost vital activitics in a city.  With

economic grOwth and tcchnological illnovation, a grcater variety of g00ds and

comnloditics havc cOine to be supplied,  1「1lercfOre, pick―up/dclivery of consumer g00ds
and col■inodities llavc becolllc lllore colllplCX. Efficient district 800dS il10vc11lent starts

with an efficicnt systcm R)r loading and un10adillg, and Pick―up and delivery.  Loadillg
and un10ading activitics may bc carried out 011-strcct or on espccially designatcd spaces

inside or outside the buildillgs.

The purpose of this study is tO clarify the cfficicnt District Goods MOvement(alSO callcd

the pick‐up/delivcry activity)fl・olll the threc diffcrellt typcs Of parkillg facilitics. For this
purpose, thc diflbrcnccs ill the k)adillg/unloadillg and truck―trip activitics tirncs()f cach
pal・king facility was c01mparcd by perR)1・ming the siinulatiOn analysis,.A survcy was also
conductcd to claril・y thc prcsent situatiOn of 10ading/tin10ading and truck_11・ip acliVitics in
Chiba(3ity and c011ect thc requircd data ncedcd fOI siinulatiOn analysis.
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lINTRODUCT10N

Advilnccincnt in the physical disti・iblltion systcllls tHld thC divcl・sifictltion()f800dS dLIC t0
changil18 consuincl・dcnlallds illlvc resultcd tO transP()rt, pick―tip and dclivcry()pcrati()lls
bascd oll thc Just―In―Timc(JIT)conCcpt whclc thc l・ c(lLlil・Cd ttinount()f80〔 )ds arc()nly
dclivercd at the nccdcd tiine.  Tllis has icd tO snlancr lots, 1l c(ltlcnt dCliverics, and

nliniintirn lllai:ltenancc ol'stocks.  As a result()li thc new dclivcry rcЧLliremcnts, trLiCk
loading rates have dccreased and the alllount oftruck transport has incrcascd causillg lowcr

transportation efficicncy,road congcstion,traffic accidcnt and cnvironmcntal degradation.

Particularly,the l■ovement of goOds vehicles in the city has caused a lot of problcnls dLle

to  thcir  hcavy  concentration  ill  busillcss,  c0111mCrcial  and  wholcsalc  districts.

Furthcl・ll10rC, 1)ecause of the lack of parkillg ilcilitics, 10adillg/unloadillg activitics arc

usuany Cal・ried―out onTstreet resultillg to severe congestiOn, thc dcterioration Of thc

pedestrian environment,and difficulty to access ccrtaill routcs.  It is thcrcft)re iillpcrativc

that a cOuntcrillcasurc directcd at goods inoveinent hc placcd to lllitigtltc the cffccts()f the

above transportatiOn problems.

2 0BJECT AND ⅣIETHODOLOGY OF THE STUDY

2.10可 eCtiVes

Over―utilization of On―strcct parkillg due to the prcvailing illsufficiency of goods

movemcnt racilitics has led to policies that rcquire thc prOvision of off―street and inside thc
buildil18 Parkil13 1hCility R)r activitics associated wit11 10adillg/Llll10ading and pick_

llp/delivery.  Tllus,this study will invcstigtltc thc cfricicncy()f thc threc diffcrcnt typcs()f

parking ilcilitics by pcrlk)rinillg a silllulation analysis.  It v/iH try to cOmparc the

dillbrences in thc loadillg/un10ading and truck―trip activities tirnes()f each parking facility.

2.2 MethodO10gy

The proccdure ofthe study is as fOHOws:

● to clarify the oЦeCt市es and thc methOd01ogy ofthe study
● lo dcinc Distrtt Goods MOvcmcnt(DGM)and idcntiり thc prOblcms and

countcrmeasurcs associated tO it

●  10 cxplain the relationship between the activitics Of E)istrict Goods MOvenlent

(10adillg/unioadillg:Hld tl・lick―tl・11))and thc dillじrcnt types()f parkil18 fhCilitics
●  to carry out an actuali survcy tlt a Central Busillcss E)istrict ill Chibll city, Japan i11

order to cOHect the requircd data ncedcd lor silllulation analysis

・肌t£溜1.よ:|も鵠:f111織,留1∞
mpκ b面nノШb“hg md r∝k tl・ip

street and insidc the buildillg parkil18.



Figure l  Flow ofthe Study

lMR釧 岬 ON

O
2 rDIttECl・IⅦ SAND MEl'H?DOI“ 01y

↓
:

:
:

哺 >l倒 ■RttNG嘲
“
甲
WsЮ H鴻 MII

3 CHARACTERISTICS

OF DGⅣ IIN THE CBD

O「 JAEDAN

|                                  : :

5 ACTUAL SURVEY

OF DGⅣ I

6 SIMUI“AT10N ANAIISIS

O
7 CONCLUS10N

3 CHARACTERISTICS OF DISTRICT G00DS Ⅳ10vEMENT(DGⅣ l)IN THE
CENTRAL BUSINESS DISTRICT(CBD)OF JAPAN           

・

3.l Concept of DistHct Goods Ⅳlovement

Physical distribution is deFined as the spatial ll10vclllent(11・anspol,t, 10adillg/unloading),
til■cm()vement(deposit)and the addition Of value(prOcessing&asscnlbling,packagillg&

wrapping,inhrmati()n)Of 800dS tllat occurs as a result of trtlde.(Kusc,1992).On tllc

othcr hand, 300dS mOvemcnt is Only the spatial inOvcmcnt Of 800dS by transport nleans.

ThuS,300dS movelllcnt in this study pertilins to trallsport and is just one aspcct Of physical
distribution.

Figure 2 shows the spatial classificatiOn of gOods movemcnt.  It can be catcgorizcd int0
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involvcs thc llloVenlCnt()f goods betwcen countl・ics pel・iOd.  Inter―urban Goods N/10vcl■cnt
illvolvcs n10vclllcnt hctwccn citics and is charactcrizcd by l()118 diStallcc tl・ansporttlti()il
bct、vccn dclivery ccntel・s.  Ul・ban Goods M()vcinCnt is thc ll10vcinent()1｀

800dS insidc all
tlrblin arctl and fしatt:rcs short distt11lcc tlansportation frOnl tllc dclivcry ccntcr t()tllc

busilless distlict, con111lercial distl・ict, 、vh01csalcr distl・ict Or thc residcntial distl‐ict antl is
distillgllishcd by dclivcry(11・()111()nC pOillt to 11lany l)oilltS)and I)ick―up(11・0111 nlally I)OilltS tt)
One pOint).Dヽ trict g()ods movcmcnt(DGM)ヽ thc mOvement of go()ds in aゎ artたular



arca usuaHy a business district,a colllinCrCial district,a wholesalcr district,or a rcsidcntial

district.(Kuse, 1996)Thercbr,ill this study9 DGM is considcrcd as pick―up/delivcry
activiy.  Thus, pick―uP/delivcry activity is c()mposcd of l)11・uck―trip activity, and 2)
loadillg/unloadillg activity.  Trtick-11・ip activity c()illprises 800dS illovcnlCnt t()thc parkillg

placc wherc tilc g00ds 、vili bc l()をldcd/unlotldcd, 、vhilc l()adi:lg/Linit)adillg tictivity
cnconlPassCS l)arkil18()f800dS Vchicles and lllovCinCnt il・ onl thc parkillg placc tO thc l｀ illal

destination wherc the goods will be received by the consignec.

Figure 2 Spatial Boundary of E)istrict Goods Movement
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3.2 Problems and COuntermeasures of District Goods Movement(DGM)

Problems of DGM can be grouped intO truck‐trip problcms,10ading/uniOading prOblcms,
alld problems regardillg tlle parking or g。。ds vehicles dde to thc exccution of these
activities.

Just‐in‐Time has resulted to small-lot and more■equent rr“θたィr"serviCes.Thus,traffic
density of 800dS Vehicies incrcases.Thc incrcase in the volume of goods vchicics results tO

nul■erolls problenls such as dclaycd delivery, rcduccd travel spccd, and the cOnftisi()n

brought about by the illtcr-11lixillg of passenger cars and goods vehiclcs On road.  The

counterl■casurcs nOrnlaHy adapted f()r these are coopcrative truck―trip()f800dS,separatioll
of truck―trip tirnes,provisit,:l of priority lanes and dclivery route plans fOr 800dS Vehicle,

trarfic regulation and impositiOn.

In tht case Of gοθJs・ソι力′ειθs'′,α′・た′′18,a trend where goods vehiclcs park on―strcct cl()sed
t()thc building is vcry coFlinOn Sight duc t0 1ack of parkillg facilitics fOr gOc)ds vchiclc.

Thtis,passenger cal・s and gOods vchicics cOmpetc witll cach Other rcsultillg to cOngesti()11

and illcgal parkillg.  Tllc coLllltCrnlcasLirCS t()thcsc plirkil18 01・g()ods vchicles prol〕lcnls
11lay l)c l)l・()ken dowil illt()tllc lt)Ho、villgi()11-stl・CCt parkillg nlcasLireS,()11lstl‐cct l〕ttrki11ど
:1leastircs :、nd illside thc l)llildi1lg pal・ki:lg reglllati()1ls.  ()11-sti・cct plllkillg nlctisulcs
inv()ives the tilllc and spatitli separtlti()1l ol llsagc of thc passenger car and goOds vchiclc at

O:1-Street parkil18 1hCilitics.   C)lT―strcct parkillg mcasurcs illcludcs cOntrol ,such as

Urban    !

ヽ



prohibitiOn of On―street parkillg and givillg parkillg chargc discounts fOr goods vchicle.

Inside the buildillg parkil13 incaSurcs involves the c0111ptlisiOn()f providillg goods vchiclc

parkillg within the building.

Furthermore, thc hOrizontal convcyance of goods at pcdestl・ian strccts and insidc thc
buildillgs plus thc vcllical cOnvcyancc()f gOods at clcvators l・estllts to spacc cO:npetiti()ll
bct、vccn pc()plc and 8oOds.  This is duc to thc lack()f collvCyanCc patlls and clcvatOrs lk)1・

thc cxclusivc inovcl■ cnt Of goOds. Tlle coulltcl・ lllCaSurcs tO these ′θ″〃′′?gん
`′
,′θαノ′′フg

problcllls illay be brokcn down into t、vO: spatial scparatiOn of pcOple and 8oods,and thc
provisiOn of goods cOnveyancc paths and clevato:・s with prOper design standards for thc
exclusive use of goOds.(sceミゝblc l)

■lble l Problcms and cOuntermcastircs of DGM

Probicnls C()ulltcrillcltSureS
Delaycd dclivcry

Rcductio:l or travel spced
Cooperadvc delivery9 Regula10n or delivさry timc

Truck‐trip ProvisiOn ol priority lallcs for goOds vehicle
Illter‐inixillg or passenger cftrs     Delivery route pl〔u160r g00ds vehicle
alld goOds vehicles ■amC rCguladal,Lal■c imposi●On
Pttkillg congestiOn of passellger   Time ald spatia』septtadOn of vchiclcs at on‐strcet
cars〔uld goods vchicics at oll‐     p〔rkil18 1ilCility

Pttking of

goOds vehicics

strect parki:lg lhcility

lncrease ofi‖cgd parking

C()1lductioll to 01■strcet pどking hcinty
‐on‐strcct pどkillg FacHity regula10n
‐parldng chargc discOunt

皿 :讐f器肌』itりi)Л棚:t∬ctteメ
田nmg

Loading/

unl()adillg

Compctillg peoplc ald g()Ods

L〔lck OF convcyance pauls

Lack or elcvat()r ik)r exclusive use

Spatial septtation oF pcoplc`liid g()ods

Design stan(1〔lrds fOr Convey`ince padls

Design stald〔lrds or Elcvators lbr gtxts
()rg()。ds i:lsitlc thc buildi

4 PARKING FACILITIES FOR DISTRICT G00DS Ⅳ10vEⅣ IENT

4。l Activities of DistHct Goods Ⅳlovement

The act市 ities of DGM consist Ofthree mttOr aCtiVities(Fig.3):(DIncoming truck_trip,(D

‖::∬liボ鞘巣鮒lhnA‖h£i壕‖/‖蹴c誌‖
buildinЁ wherein it can be bl・okcn dOwn int0

l1lree parts:(a)IncOming hOl・ izOntal collvcyanCC insidc thc building,(b)IncOinillg vcl・
tical

C()1lVcyance,(c)IncOming hOrizontal cOnvcyancc tO recciving placc,(3)Rccci宙
ng,(12)

C)titgoing cOnveyance illside buildillg brokcn dOwll into thrce parts:(d) OLitgOil18

81ぶぱh:lりIirИn棚1ぶi貯bmit,獄db淵島i遭1‰拙
V:温::Ll組

to place of parking.

Figurc 3 sho、vs the activities()f lD(〕M fronl the vicwpOill1 0f On―stl・cet parkil18,()fll‐stl・Cct
parkillg, and illsidc tllc bllildillg parkll18.  It iS illtercstillg tO nOtc tllat R)r illsidc thc

btlildillg parking,thcl・e t11・cn()(1:)Inc()illillg 1lorizontal conveyancc tO thc l)uildillg,and
(0)Out80illg hOrizOntal cOnvcyancc tO placc Of parking becausc thc activities arc carried out

inside the building itsell



Figure 3 Activities of District Goods Ⅳlovemcnt
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4。2 Characteristics of Parking Facility Types

Table 2 shows the general trend of thc activity tillles of DGⅣI frolll thc point of view Of thc

different typcs of parking facilities.  As shown,the tiinc()f incollling and outgoing truck―

trip activitics changcs according to thc typc of parking facility.  GcnerallシЪ thc tilllc of
inconling and outgoing truck―trip activity for on―strcct parking is shortcr than insidc thc

building parking.

For loading/unloading activity tiinc,thc fo1lowing can bc dcduccd:

●  Generally9 the tirne of loading/unloading activity is short for illside thc building

parking facility and is long for on―street parking facility.

● Drop―o∬of goods(③),hcomhg vcrtical convcyancc(⑤(b)),hlCOmmg hO疵On囲
conveyance to rece市ing place(⑤(c)),receiVhg(⑥),outgOhg hO屹Ontal convcyancc
■om recciving placc(⑦(d)),and Outgoing vertic」conveyancc(⑦(e))actiVity times
are all equal for on―street,off‐strcet,and inside the building parkillg facilities.

● Thc timcs of lncoming horizontal conveyancc to thc building(④ )and outgoing
horizOntd conveyancc to phce of parking(③)bHOw a dccrcadng trend br on―strcct
and off―strcct parking facilitics.  Howcvcr,thcse tiincs arc llot prcscnt for insidc thc

building parking facility.

● The incoming and outgoing conveyance times insidc thc building(C)and(じ)) R)ll()w
accordingly thc incOming horizontal convcyancc time insidc thc buHding((D(a)),and
the outgoing horizontal conveyancc til■c hlsidc thc building((2)(0)br on_strect,o件
street and inside the building parking facility.

Tablc 2 Gcneral Trend Of Activitics Tillle ol:DGⅣI

Pttkillg lilcility

Acuvitles

()11‐strcct

Pγ kll12 facilitv

()i■strcet

Pttkillg facllitv

11lside buildillg

ParkillAぬcilitv

①  lncming Truck‐ぼiD Sholt
～
liddle Iンo,lg

② Loading/unloading Long NIid(1lc Short

off Goocls Samc Samc Samc

:りIncoming h∝izontal Conveyancc
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Short Long Noulil18
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5 ACTUAL SURVEY OF DISTRICT G00DS Ⅳ10VEⅣ IENT

5。l Purpose ofthe Survey

The purposc t)f the stlrvcy is t()understand actual acLivitics()f ID(】M,and cOHcct rcclLlirCd
data to bc used ftDr the sirnulation analysis.

In this study・WITNESSTM by AT&T was used br tllc simulation analysis.WITNESSTM

by AT&T is a silnulator that reproduccs nlovcincnt and conveyancc of goods in the factory

and in thc shOp.Sillce thc situatio1l of thc l10、v()1'300dS tlild thc rcsult Of thc sinlulatiOn is

visually displaycd, thc This silllulation softwarc featurcs that thc user can casily dctect if

there are any dcfectin the model's procedure.

the rcquired data f()r thc silnulation analysis is sh()、vn in Figurc 4,  Thc data arc brokcn
dowil als ft)Hows:  alTival intcrval tinle t)f g00ds vchicics,drop‐ofl a`ctivity ti11lc()f go()ds,
ct)nveyance distancc,collveyanCe ti11lc(inCOming and outgt)il18),VertiCal convcyallce

specd,the tinle of stay Of inside thc building of cOuriel・, and cOnveyance speed(inCOllling
and outgOing).

Figure 4  Relationship betwccn Required Silnulation Analysis Data and The Survcy

Survey Data

Speed of 800dS Vehiclcs

for truck‐tri

Required Data彙〕r Simulati〔)n Allalysis

Arrival tinle

at parking place

off st〔rt ti1lle of courier

Dro,olT cild tiinc()l courier I : l c o l n i l i g

C()1lVCyancc tinlc
)1)01f ilCtivity tinlcArrival tinlc or couricr

inside l〕uildillg

Tilnc ol st〔ly i:l clcv〔lt()r Inc()1llillg cOnvcyallcc s

Rcccivi:lg pl:lcc ol■ o(χis
Co:lvcyllllcc

(listをulccDcl)ilrturc tilllc()ic()uricr

il()in〔l buildillg
:をti co:lveyance spccd

Rcturn arrival tinlc

Orc()urler
Tiinc oF st:ly illside buil([ing

Outgoillg

C01lVCyallce tinlcDcpをlrturc()「800dS Vchicics
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5。2 Scope and Ⅳrethodology ofthe survey

The survey area is iocated in the llortll、vest dil・cctiOn 60()lllctcl・sa vヽay fronn the Chiba
Stilti()n of Japan Ralilway,tllld is jLiSt ill tllc n()itlleast vicillity ol'Kcisei Ciliba Sttiti()n.

Cllti()―akai Rt)ad alld Kcisei Ciliba Cllll()Sttlti()1l R()lld tll・c tlle n12till al・tel・ittl l・()ads withill tllc
arca.   Thc arctl is chilractcrized by the prcscncc of largc―sizcd shOpping centcrs,
restaurants,shops,stol・es,t11ld bliSillcss()II｀iccs in thc vicillity()1｀Chiba Clinza Strcct.″「hus,
this is collSidcl・cd as tllc nlllill Cciltl・lll Busillcss Distl・ict(CBD)()r Chiba city. Chiba City
is located in the cast dil・ection of TtDkyo.(sce Fig.5)

A serics of Observation survcys about thc characteristic Of 10adillg/unloading and truck―
trip

activitics IIOnn the tlri・ival tO thc dcpal■urc or goods vchiclcs wcrc tHldcrtakcll.  Thc survcy
tilnc was ■ol■8:()0■■イt011:304ハイalld il・ol■12:30 rDノヽィt()16:()OPソヽイ. I1l Figul・e4,thc
stirvcycd data wcrc thc locatiOn of pllrkillg pltlce,arrival tilllc()f8oods vehicles,stal・

t and
end ti11lc Of thc dl・()p―oll・of goods, tllTival tilllc lllsidc tllc buildil18 0f COuricr, dcpal・tLirC
tinle Of thc cOuricr fl・oln the buildillg, lllea ns()f llol・izOntt、l convcyancc, 1・eccivillg plllce,
Icturn arl・ival tillle Of the cOul・icr, and thc dcparturc tilllc Of the goods vchiclc fronl thc
parking place.

Figure 5 Central Business District Of Chiba City

City

I égend; ― Tlle survey Area



5.3 Resu:ts ofthe Survey

S.3.l Arrival lnterval Time of Goods Vellicles

Figure`showS arrival intcrval time of goods vchiclls・ Forty‐three percent(43%)of the

vchiclcs had arrival interval tinlc of 800dS Vchiclcs tilldCr iVe lllinutcs.  Mean、vhilc,only
li`llecn pcrcent(150/rl)()1｀the vchiclcs llad parking tiincs above 30 illinutes.  Thc result

suggests that goOds vchiclcs parkillg tiinc is usually short.  Tlle arrival interval tirne of

goods vehicles is approxlinately 14 minutes.

Figure 6。 Arrival lnterval Time of Goods Vehicles
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Figure 7 presents the drop―off activity time of 800dS・Forty perccnt(40%)of Vehiclcs had
dl・op‐off activity til■e not excceding 10 sccOnds.  Eighty percent(80%)of Vehicles had

drop―off tiFneS Of less than 60 seconds.  These clearly shOw that drop‐off activity is dOne
quickly under one ininute.

Figurё 7 Drop‐off Activity Time of Goods
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Figure 8 shows thc incoming convcyancc sPced〔 )f tlle courier collling■Om the parking
placc alld gt)ing into the building.Eigllty―six pel・ccnt(86%)()fthC t(〕tai numbcr of ct)uricr
had sPced icss than l。()ll1/s.  The ttvcragc illconlillB conVCyance spccd is().5()nザs.

Figure 8  1ncorning cOnveyance speed of cOurier
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Figure 9 presents the tiine of stay of the courier inside the building.  Forty―three percent
(43%)of the tOtal number Of cOurier had lellgths Of stay ullder twO minutes.SOmc

couriers had high frequencics in tile ovcr seven‐lllinute interval and thc 2 1o 3 inintite
intervals.  Thus,it can be deduced that thc tiFnC Of Stay 9f the courier inside thc building

depends on the physical arrangemcnt of thc buildillg itsclf and the conditiOns Ofthe 800dS'

recciving place.  Thc avcrage tirnc()f stay inside the buildil13()f COurier is 2 nlillutes and

37 seconds.

Figure 9  Time Ofstay inside building Of cOurier
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FigurO l()Sho、vs()ut8011lg c()nvcyance specd of the cOurier ilonl thc buildillg to thc parking

placc. Sixty―twt)pcl・celll(62%,)of tilc tottli ntinlhel・()f tlle cOlll・icl・had outgt)illg
convcyance specds Of icss tllan l.()ll1/s.  Thc avcl・agc Ollt80ilig convcyancc spccd ()f
coul・icr is O.84 in/s.  This valtlc is l.7 tiincs faster by conlparisOn with the lllcolnillg

conveyance spced since thc cOurier no longer carries any 300dS to hiinsell

Figure 10  0utgoing COnveyance Speed ofthe Courier
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6 SIMuLATION ANALYSIS

6。l  PurpOse of the Silnulation Analysis

The purpose of carrying‐out a sinlulation analysis usillg tlle data taken frOnl thc actual
survey in Chiba City is to clarify tile ericiency Of District Goods MOvement act市

ities

裏 ド
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6.2 Flow ofthe Silnulation Analysis

The simulation f10w is illustrated by Figurc ll.

● Carry―out simulations for cach parking hcility(on―Street,off―street and inside
building)

●  Perlornl siinulatiOn by changillg thc v01umc Of goods vehiclc I10111 1.ot0 3.O tiincs
●  Comparc and analyze thc sirnulation result for each typc of facility

Figure ll The SimulatiOn Analysis Flow
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6.3 Setting the Sil■ulation Ⅳ10del

First,the shape ofthe l)lock tO bc analyzed was sct bascd()n the actual DC〕M stirvey donc
i:1(3hiba city.  Thc bl()ck 、vith tllc highcst v()lunlc 01｀とtl l・iVil18 8()OdS VChiclc, alld high
v()lullle of loadillgノunioadillg and truck_trip activities was selectcd.

:∬‖iCt畷燎IIg∵lIよlid肝占i:iS:「1ぎ犠:tili胤∵li'
whcrc thc hOrizOntal convcyancc length will be at a lllilliintllll.

buildillg parkillg,this parkillg facility was assulllcd lo be locatcd

of thc buildillg si1lcc thc nrst n。。r baselllent is usuaHy dcvOtcd
in Japan.

as thc sarnc as thc actual

it was assunlcd that this

、vill bc thc idca1 10catit)11

For thc casc of inside the

atthc 2nd f100r bascmcnt

for passengcr car parking

truck―trip spccd Of 800dS Vchicics was assunlcd as ftb1lows: at on‐strcct and off‐strcct
parkillg facilitics, spccd was sct at l()kll1/hr, at insidc thc buildil18 pを

lrkillg f・acility9 spced
was sct at 5 kll1/hr.  Thc specd valucs wcl・c sct up after takillg intO cOnsidcration thc rOad
conditions Ofthc CBD in Jllpa11.

C)ther required data were set based On actual data frOm the survey.  Thc number Of

麟 :轟 職 :灘 甫 職 1「
翻 ‖欄 府 庸 ゝ織 お 鯖 囃

l based On thc distributiOn of the rcsult of thc
survey(see Fig.12).

6.4 1Result of the Silnulation Analysis

鵠群|「lT:Ⅷll路:r翼鳳1器¶
mbtthg鳳mμhettd耐刊ノdeliv∝y

lours arc prescntcd in Figurc 13, 14 and 15.

硼柵rttM  I 
纂

threc typcs of parkingぬcilities(on―strcct,

照墨t騨試メ¶為器Wi

鷲駆‖rc撫‖11悩耀a椰[I鸞WI織∬:五選
fl・olll the parking place lo the buildi1lg.

Figllrc 15 prcscnts tllc t()tal tiinc (〕f:thc ti・tick-11・ip and 10ndillg/tin10ading activitics ti11lc
(alSt)ctlHcd tlle pick―LiP/dCliVery activity tilllc)  Pick―l!P/dCliVcry activity tilllc lk)l・insidc
thC bLlildillg parklllg rclllaills thc 10、vcst l)ccause thc inllucncc 01'loadillg/unl()adillg activity
tillle is rnore than the truck―trip activity tillle.
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Figure 13 Truck―trip Activity Time
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6.4。2 Signirlcance of the Results of the Silnulation Analvsis in lDGⅣl

By the result of thc siinulation analysis,thc loading/unloading activity tilllc frolll the actual

survey and the sil■ulation analysis for eight hours differs by only about 5 111inutcs. Thus,

thおiinplics that the siinulation l■odcl can be applicd.

The  tiinc  of this  silnulation  analysis  is  dividcd  illto  truck―trip  activity  tilllc,

loading/unloading activity tiFne and vacant tirnc for cach parkillg fiacility.  Tablc 3 shows

thc percentagcs of each timc(truck―trip act市ity time,loading/ullloading activity til■c,

vacant tilne)for Cach volume of goods vehiclc and cach type of parking facility The

vacant tiFne iS dcfined as the period whcre the parking placc is not uscd by a vchiclc.

Comparison of the rcsult of thc silnulation analysis ftDr cach parkillg facility type licvcals

the fouowing:

● In the case of οrt―s′
“`′

′α′女
j′τg′7θ′ιjヶandル2Sjグι Йι bιιj′グ′J?g′α7ti,7g/rrcjιjケ,if thC

volume of goods vchiclcs is incrcascd, thc increase in the loading/unloading activity

tiine is much more than thc incrcase ofthc truck―trip activity tiinc.  Thus,by rcducillg

loading/unloading activity tiinc through the provision of conveyance paths, pick―

up/del市cry act市ity time(truCk―trip activity time plus loading/un10adillg activity timc)

will become short.

● For theの 鉾s′″αノαttingヵ εjι′ク,if the volumc of goods vehiclc is increascd,the
increase of the loading/unloading and truck trip activities tillles arc nOarly equal.

Thus, by reducing loading/unloading and truck―trip activitics tinlcs through thc

irnprovcment of conveyance paths fronl the off―street park」lg placc to the buildillg,

and the provおion of cxclusivc roads or priority lanes for goods vehiclcs,  pick―

up/delivery activity tiine can be short.

Table 3 the result of silllulation analysis

ullit:%

Parkng facility 10 20 25 3.0

On―street

Parking Facility

Truck tHo((1)ギ3)) 1626 1824 20.28 25 1()

Loadng/umoadhg(②) 1845 2335 3258 3368 4595

Vacant time for pTking placc 6530 6114 4919 4605 2896

Total pcrccntaAc(%) 100 100 100 100 100

Off―stl eet

Parklng facility

Truck tliD 2011 16.08 24.75 31.90 36.37

Loading/unloadi112 2350 2467 3801 4092 4457

Vacant time for palkill■placc 56.39 5926 3724 2719 1906

TOtal DerCentager%、 100 100 100 100 100

Inside the building

Facility

Truck―tHD 22.12 25.25 29,94 30.65

Loading/unloading 1287 1680 2627 3189

Vacant timc for oarking olacc 6502 6030 5365 4379 3747

Total pcrccntaRc(%) 100 100 100 100 100

17



7 CONCLUS10N

11l this study,thc efficicncy of E)istrict Goods Movement of each parking facility was done

by comparillg the difil)1・cnces in thc loadillg/unloadillg and truck―trip activitics tinlcs 110m

each parking facility (()n―strOct, off―strect, illsidc thc buildin3) through the usc of a

sirnulation analysis.

An actual survcy in thc Central 13usiness IDistrict at Chiba City in Japan was pcrfOrmcd tO

coHect the requircd data nccdcd for thc sil■ulation analysis.  Fronn the silnulation analysis,

the fonowing inay bc cOncluded:1) R)rθ ′2‐s′′・ιι′′α′
・たルlg and i′?∫′ノピ′力ιb“′′グル7g′)α′・A・ル7g

/rfσ′′′り,redudng the badhlg/unbadhg act市五y timeおenough to make pЁk‐up/deHvery
acti宙ty bc more crictnt, 2)br`′ S′′・ι″ ′α′・ki4gヵσj′り,imprOvLlg both thc
loadinノun10ading and truck‐tHp act市ity times wnl result to efficient pick‐up/delivery
activity.

An effective lDistrict Goods Movement at the CBE)of Japan can be systematicany done if

the results of thc study will be incorpOrated and the appropriate spaces for off‐strcct and
inside the building parking facility will be planned in the futurc.
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