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AIRPORT DEVELOPMENT IN JAPAN

NOVEMDER, 1993

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

CIVIL AVIATION BUREAU, MINISTRY OF TRANSPORT
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Progress of Alrport Upgrading for Jet Alrcralt

i 3 and Growing Alr Trailic Demands .
Ait Passengers {Thousand) ro g . 50,607
7.4% |
§6.252 -
60.000 . A
8V:EIUD : _-tolt
B-12 B-237 8-7115R
Ys-i B-14 ;-9 De-1 AN B-167

Major Types of Aircrall | Y VA T )_}__ }-*}- ;_>_. ;_}, F}—
and Timing of inkkeduction -

.6

40,000 Vo
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31.045 ful)g%

25,445 Domestic Alr Passengers

20.000- — . S e}
i5.427
!E.M/ |

7.655 ?.Q‘M | |
Inletnatioral Air Passengers | 17 |indicates average annual growlh
3.853 rate (%) lrom 1970 1o 1991
1.207 |
. 48 49
U b= |
No. ol Airpons
foe Jel Aircralt 38
¢ rer e )dl] Inauguration of New Tokyo
PRCE In!ernalianlal Alrpoil (1978) EE’_J_F'J
20 ' 'B_,._J-‘Lr-r
No. of airports for Jet Airport
0 1985 1970 7S 190 1985 1990 Fiscal Year)
First Five Year Second Five Year Third Fiva Year forth Five Year Fillh Five Yea: . Sinth Fiva Yeat
Airport Develagment Plan | Airport Development Plan | Airpont Development Plan [ Aipodt Davelopmenl Plan | Arpon Development Plan | Aipont Developmend Plan
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_Four Wheels for Airport Development

/ Airport Diglopment \

| |

Laws
Civil Aeronautics Law
Airport Development Law
Law of Special Account
for Airport Development -

Institutions

Five Year Airport Development Plans

Planning Guidelines Technical Standards

Design
Canstruction
Operations and Maintenance
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Airpor't Development Law

~ The Airport Development Law aims al lacililating the
smooth implementation of airport’ construction and
contribuling to the development of air transport by
stipulating the malters concerning the establishment and
administralion ol airports and sharing of project costs. In this
law, the airpons in Japan are calegorized as Class i, Class 2
and Class 3, and authorities responsible for the establishment
and administration of airports and percentage share of stale
subsidies in costs for airport development are indicated for
gach calegory.

According to this Taw, lie costs for lhe development of
Class 1 airporls are basically 100% born by the state. Local
governments share 25% of the costs for Class 2 airporis and
50% for Class 3 airports. (The percentage share of the stale
subsidies is increased for airports in remole islands and other
specified areas.)

Airport Category and lts Administration

Aaro-
dromes

Altport Calegory | Eslablished and Administered by Maln Acle of Alrporls
Himster of Trapsport T
New Tokyo inlasnalional Airports malnly
Class 1 Alponl Alrpart Authosity far [Mernational ai lranspon
Kensai Inlernational Aliporl :
Co., U, ~ .
Agrodrome Minislar of Transporl . .
for Public | Class 2 Airporl {including girparls to be ?;?Iz::::a‘:fizsainm;o "
Use anteustad to focal governmenis)
: Local aliporls malnly
Class 3 Aipoit - I_oca!.Gov_ammanl {or dumestic i fransport
Jalnt-use Diractor Genaral of Dalenss
“Aetodiomas Agancy, U.S. Forces
Minisiaf of Teanspod, Local
Othor Asrodromas | o oo nant

Mon-public Astodromas
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History of

Five Year Airport Development Plans

Billion Yen
Airport Development Projects
Investment in Private Seclor Helated Projeclg »'.
T Environmental mprovemen! Projects
Air Roule Facilily Development Projects
BT Adjusiment Allowance _
A
G
|
N
Actual lnvestment K
Planned Invesiment :5
Ist 2nd 3rd 4th 5ih 6th
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The Sixth Five-Year Aivport Bevelopment Plan

(Formulaled by the Cabinet Meeling on November 29, 1991)
1. Targels of Implementalion of Aicport Development Projecls
A total of 3,190 billion yen shall be investied.
The plan starls in 1991.
The targels ol individual projecls under Lhis plan are as shown below.
(1) Development of Airporis
1} The completion of Thrée Major Projects.
2) To extend Jocal airporls Lo meel Lhe increasing use of larger aircraft.
(2) Promobion of Environmenlal Measures in Airport Surrounding Areas
{(3) Development of Avialion Safely Facilities
2. Amount of Alrport Developmenl Projecls
(1} Airport development: ' 1,610 billion yen
(2) Promotion of private scclor-related project: 845 »

{(3) Promotion of environmental measurcs in airport

surrounding areas: 265

(4} Improvement of avialion salely facilities: jog o »
(%) Adjuslment work expense: ' 170 »
Tolal : 3,190 »
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Helationship between Route Passenger Demand and Aircraft to be Used
s

20

Jumbo Jel
(525)

Wide-body J
(350

{ Medium Jet
Wide-body Jet

Medium Jet
Smafl Jet (21 52-)

P

5 / Required Runway Length {(m)

=4 YS-11 Class 1,200 - 1,500

bri Small Jel (B-737) 1,800 - 2,000

o ‘Medium Jet {B-767} 2,000 - 2,500

= Medium JetWide-body -Jet 2,500

i Wide-bady Jel {DC-10} 2,500

s Jumbo Jet {B-747) 2,500

g - .
' 800 1,200

300 500
» Roule Passenger Demand (Thousand Passengers/Year, Both-way)

Mole: The above aircraft inlroduction criterion reflects Yocal condilions in Japan where the number of aircrall operations al airports in Tokyo and
Osaka is restricied. Therefore, modifications may be required lo adopt il lo other countries.
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Civil Aeronautics Law

The Civil Aeronautics Law is the basic law regarding
Japan's air lransport that is slipulated in accordance wilh
regulalions sel forlh in the International Civil Aviation Treaty
and with standards, methods and procedures adopled as an
annex lo the above trealy. lls objectives are lo secuie avialion
safely, lo ensure ordetly operations of aitlines and then io
enhance the development of air transport.  The Givil
Aeronautics Law -covers aircraft registration and
airworthiness  cerlification for the salety of aircrali,
certification of skills and gualificalions of aviation personnel,
gstablishment and administration of airporisfair route
facifities, procedures and regulations for aircraft operalions,
licensing system for air transport business and so forth.

‘Regarding the airports, it stipulales procedurés lor the
gstablishment ol airports (aerodromes) and obslacle
limitation surfaces, etc. The Aeronautics Regulation (Minislry
of Transport Ordinance), as standards for the establishment
of airpoits, prescribes configuralions and dimensions of basic
facilities, such as runway slrips, runways and taxiways, in
accordance with ICAQ ANNEX 14,
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O Design standars are classifiod into "standards’, " procedures’ and

"guidlines’ according to a need for observance and technical malurity.

(D Standards

Standards, which impose a great deal of restrictions on airperl.
planners. prescribe basic concepts on localion, shape and stress of
Tacilities fTor the purpose of ensuring Tunctionalily and safety, and

pursuing economic viabilily.

(2 Procedures _
Explanations Tor design standards, which are considered appropriate
technically and worth recommending airport planners Lo abserve, are

"Procedures’ with ease of use.

@ Guidlines _
Guidlines, which are considered nol appropriate technically and
have no restrictions, are provided to airporl planners as reference

materials.
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HCAN ADNEY 14

——

Civil Aeronantics Lav

Ragulations of Civil
hevonautics lav

{Design)
Pesiga
Standards
for Airport
Civil Engi-
neering
Tacifities

Strixtyre”
Design
Frocedure
Tor Kirpott
Asphalt
Pavenant

Struclure
Pesign
Procedure

ot Airport

Coscrele
favement

]

Steweluee
esign
Pencedure
for Airport
Dreinage
Facilities,
Mnder greund
Passage and
Crmran
Ditch

Standard
Pesign
fleavings

of Airparl
Civil
Enginzering
facilities

{Construction) {HainLenance )

Speeilica- Construction Control Regula-

tions foc Celevlation tiens for Aic-

Airport Standards porl Civil

Ciril {or Contrect- Enginsering

Engineering ing Hatbor Facilities

e and Atrport (Buait)

[ -

Cnasttnction Afcport Airpoct Check, Rapsir and

Procedure Pavosent Favenent feinlorcenent

of Airpart Repair Pesiodic Procedires of
Tivil Procedurs Cherk Airport Drain
Eagincer- (ireaft) Procedore 1 Facilities, UVader-

ing ——! | (hsft} geound passsge and

Factlilies

Dezign

gy and

Culdeting
far Airpart
big {Scale)
Fill-up

(hraft}

—_—

Comon Pitch
{Prait}

System of airport civil engineering [acilities design standards
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Systematic Provision of Standards
far Airport Civil Engineering Facilities

Design Slandaids - J Design Manuals ' ................... . [Facitities Covered)

e ) S Pavement sluctures,

+ Standards and Recommended Design Methods (including design cendilions) drainage lacilities,

+  Praciices lor Design undergrouad shiucluses

: Design Guidelines ’ ----------- (Facilifies Covered)

- L High embankmenl

(Facilties Govered) Relerence Malesials for Design
funway, laxiway, apron, {lor design whicl reguires
runway strip.. marking, furiher {echnical research)

roads and car park, drainage, undeiground siruclures,
sile preparation lor air navigation {acilities,
land reclamation, elg. '

I Cost Estimation S{andards
VU Y |
Cosl Estimalion Slandards

for Censiruclion

General Specilicalions Conslruction Manuﬂ
gstEc?liT:iiai-s_ld‘r_éb_ns-.-itij_ai_io_n_iﬁcluﬁing Melhods,  Heference Maledals for Consluclion Planning,
Maleriat Quality, Reguired Perlormance, elc. Consiruclion Methods, Qualily Conlrg}, ele.

Maintenance Regulalions Repair Manuals
e i ic t v mmim s
Maintenance Methods fiepair Methads, elc.

for Securing Facility Functions

inspeciion Manuals

Inspeciion ltems and Methods
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KANSAI INTERNATIONAL AIRPORT PROJECT

NOVEMBER, 1993

JAPAN INTEANATIONAL COOPERATION AGENCY (JICA)

CIVIL AVIATION BUREAY, MINISTRY OF TRANSPORT

82 -



Tporl

Ad

laternational

New Tokryo

\—Kansai Imternational Ajirport

Laocation of the Kinsai Region & the Kansai international Airport
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Growth of Air Traffic Demand in Japan

1980FY | 1985FY | 1990FY | 2000FY (forecast)

Passenger International | 12,100 | 17,600 31,000 57,000

(thousand) Domestic | 40,400 | 43, 800 | 65,300 | 103, 000
Cargo International | 530 | 870 | 1.580|  3.100
(thousand ton) Domestic| 300 470 690 1,250

by
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’—[Eminis!fation Department 1

——{ Finance Department _]

—lEusiness Planning Department
I Counselors -—-ii\irporl Planning Depaniment

' —iCoordina!ion Department

Senior Vice }

| Presidents
—lFirs! Engineering Departrent
[

Execwlive Vice |
President

|Chairmaﬂ Iil President J-—

. —[Second Engineering Deparllnénl I
| Managing Direclors

“and Vi id : . . .

and Vice Presidents A~| Facilities Engineering Depanmenﬂ

Kansai International Airport Advisory Commilt;;l H-{ Railway Department I

—AIConstruclion Sile Office J

[Audilors - Auditors” Qlfice ] L‘Tokyo Ollice l

Organizatios Chart for KIAC
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Cost Breakdown and Financing for the Phase 1 Plan

Item

Billion Yen

Land Reclapation 51.0

Access Bridpe 150

Project Cost | Airport Facilities 510

Overhead & Interest 260

Total 1, 430

Invested Capital 30% 4 29

Central Government 20% 286
Financing Local Governments 3% T1. 2
Private Businesses 3% 71. 5

Bonds & Loans 70% . 001

Total 1. 430
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KANSAI vl
INTERNATIONAL ;

— WECPNL T0-
-- WECPNL 75
- Based on 160. 000

and tandings

-+ Landing

- Takeoff

takeoffs

Flight Routes & Airport Noise Patterns
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Note: Master plan has not
been auchovized yec.

inner water 3)&%

pormemmmevamem e mtma s oamas e o sameoo s nseeas

N eeemsomamemmcemaesesbidssro—+eseosee dadbtararnsn-ums=ns

B-runway

- AR SR ----“'-'~[Access routel'-'

Final Phase.

Phase 1T Pllari and Master Plan
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Size & Capacity of the Kansai Airport vs. Narita Airport

Iten _ Kansai Phase 1 | Harita Phase |
Area (ha) 511 550
Rupway Length (=) _ _ 3500 4000
No. of A_ifc_raft Gates & Stands 69 89
Floor Areca of PTB (ha) _ 30 17
Area of Internationéi Cargo Terminal (ha) 26 20
No. 6f Aircraft koveneﬁts per vear(thousand) i60 118
No. of Passen'gers per year (nillion) ' 30 21
Yolune of Cargo handled (thousand ton) 1400 13780

Note: Figures for Karita indicate actual data as of 19949.
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Construction Schedule

1987| 1988] 1989| 1990 1991 1992] 1993| 1994
I . |

Seawall l [::::

Island Reclamation { i
' oundation }
: Inprovement 1 Handfi11l
Passenger Terminal Building |° ' _ ‘
Runway/ Taxiway/ Apron _ : :]

Other Airport Facilities : |

Access Bridge

Access Railway
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Reclamation soil

AN

g oea levely
= 29.5m| Total
18m water, //’ settle-
ment
' alluvial
_ uvia St
20m clay layer %

Ul T i
Pleisotcene Pleistocene Pleistocene

clay layer clay layer clay layer

- =

before recla- directly 50 years after
mation after recla- .airport opening
mation :

Sewtlement of Seabed due to Reclamation (after Modiﬁcation)



Amount of settlement (m)

’J_,-JJ—J_-

Above Hater Placement

. S—
Direct DumpiEEJ(—

Time {year)
E o -2 50

a. L

/Heasured Pi&tstocene e ] Ay ———— e
—layer seLt]emenL -

Calculated Pleistocene clay
layer settlement
(after modification)

\\
Heasured alluvial \\ Calcu]ated alluvial ™

~ layer settliement _ . o
Jayer settlement

=~ Measured totai " jlﬂ;f"""—"“*f“f"“——f——-(&fter modification)

e 5t tlement

NCalculafed total settiement

T (after modification)

15.00

Comparison of Calculated and Observed Seutement in the Pilot Area
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(REHEER) FOLLOW-UP FOR

JICA EX-PARTICIPANTS OF
SEMINAR ON AERODROME

Questionnaire for JICA Ex-Participants

You are kindly requested to compiete this gquestionnaire and forward to the JICA

office. Pledse use additional sheet of paper and attach it herewith,

if necessary.

This questionnaire will be processed only for the improvement of Tuture JICA

programs; it will not be used for any other purpose.

1. Your Name and the Year of Participation in the Seminar.

(Please underline your surname or Tamily name. )

Wr. /M¥s. ' 19

2. Your Address % Phoane Number.

s Residence
Phone: Fax. No.:
: Mailing_
- Office
Phoﬁe: | Fax.No. :
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3. Questions on Settlement of Training Outcome (Stability ef Returned

Participants).
3-1. How Long is it since you participated in the course/seminar?
O~lyear  ~2years ~3years ~4years ~Byears more(  years)

] J g g a O

3-2. Are you still in the same organizatlion as the time you participated Ln the

course/seminar?
Yes () : Ne (O
{if Yes, go on to 3-3} : (if No. go on to 3-2-1)

3-2-1. Are you in a related organizatlon where you can apply what you have

learned in the course/seminar?
Yes ] : No [
(if Yes, go on to 3-3) {if No. go on to 3-2-2)

3-2-2. Why did you change your job? {don't have to answer if you do not like)

( Reason;

{now g0 on to the last page)

3-3. Are you in the position where you can apply what you have learned in the
course/seminar?

Yes (1 No [

3-4. Did you get any reward (eg. promotion._salary rise, etc.} by participating
in the course/seminar?
Yes (O _ : Ne O3
{if Yes, go on %o 3~4-1) {if No, go oﬁ to 4)

J-4-1. What was it?7
Promotion Salary rise Others { - ).
O a (]
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4. Questions on Effects of Training Outcome.

4-1. Qutcome of training can be categorised into 3 items shown helow. Please

evaluate your own training outcome by each items.

Tt SRR S B
a. Improvement in Xnowledge [ {0 ] (] 0
b. Improvement in Skill O 0 tl o ]
¢. Improvement in Attitude (] ] 1 ] 1

4-2. Do you think you could acquire sufficient xnowledge to find out the
problems. however small it may be. which needs to be solved in order to
develop your organization or sector by participating in the course/seminar?

Yes [ No O
{if Yes, go on to 4-2-1}) {if No. go on to 4-2-3)

§-2-1. Did you try to spread the knowledge you had acguired to- other people?
Yes {3 pjo
(if Yes. go on to 4-2-2) {if No. 2o on to 4-3)

4-2-2. How did you spread the knowledge?
[3 By giving lectures
[} By presenting reports
[0 By other means ( )
{now go on to 4-3)

4-2-3. Why do you think you could not acquire sufficient knowledge?
[0 Because course/seminar design was not appropriate
Because guidance given by lecturers was not appropriate

Because of your neglizence or idieness in the course/seminar

oGcag

Other reasons { _ )

{now go on to 9)

4-3. Do you think you could acquire sufficient skill or ability to solve the

problems you nhave found out in 4~2'above by participating in the course/

seminar?
Yes U ' No I

(if Yes., go on to 4-3-1) {if No, go on to 4-3-3)
' - 105 -



4-3-1. Did you try to spread the skill you had acquired to other people?
Yes O No (O

{if Yes, go on to 4-3-2) {if MNo. ego on to 4-4)

4-3-2. How did you sbread the skill?
{3 By showing what toc do as a trainer
{1 By other means {

{now 2o on to 4-4)

4-3-3. Why do you think you could not acquire sufficient skill?
1 Because course/seminar design was not appropriate
Because guidance given by lecturers was not appropriate

3
E] Because of your negligence or idleness in the course/seminar
]

Other reasons {

{now go on to 4-6, except the part of "how')

4-4. Did ﬁou actually try to solve the problems mentioned above?

Yes [] : . Ne OO

(if Yes, go on to 4-5) (if No. go on to 4-6. |
except the part of 'how')

4-5. Did you actually solve the problems?

Yes [ No ]

(if Yes, go on to 4-6) (if Ne, go on-to 4-5-1)

4-5-1. Why coulda't you solve the problems?
Because

[ your own effort was not enough

{1 financial support was not enﬁugh

£] equipment support was not encugh

(1 man-power support was not enough

(1 development of related sectors/industries was not enough
(specifically} )

0 of other reasons
(specifically; )

(now g0 on to 4-8, except the part of "how')
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4-6. What were the problems and how did you solve them?

what;

how;
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5. (Questions on Course/Seminar Design of the Seminar on Aerodrome.

Please refer to the course/seminar outline and curriculum attached and

answer the following questions.
5-1. Were the purpose and the objectives approoriate for you?
Yes {1 No 3

{if Yes. go on to 5-~2) (if Mo, g0 on to 5-1-1)

5-1-1. How should we change them?

5-2. See the latest curriculum of the course attached and evaluate each subjects

from your present viewpeint by A;excellent, B:fair. C:poor.

5-3. What subjects or topics do you think we should add to the curriculum?

5-4. Would you like to recommend your colleagues to participate in the
course/seminar?

Yes [ No ]

5-5. Any further comments or requests for the course/seminar.
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#x4% Qutline of the SEMINAR ON AERODROME #tx

JICA has been conducting SEMINAR ON AERODROME in accordance with Purpose,

Objectives and Qualifications for Applicants specifled bellow.

{1} Purpose
The seminar is designed to contribute to the lévelling"up of technical_
knowledge about airport civil engineering for engineers who mainly work in the
areas of airport planning. airport construction., and airport maintenance and
gperation of airport facilities.
{2} Objectives
By the end of the training period. the participants. are expected to be
able to; _
() get an overview of civil aviation as it is currently practiced in Japan
including administrative organizatioens, civil aeronautical law and
regulations, air traffic and flight operations,
(B)‘acquire the methodologies and techniques needed for airport planning,
construction and maintenance,
(C) acquire a fundamental knowledge of the airport management and operation
services necessary fbr airport civil engineers. and

(D} identify the existing problems of aviation in their respective countries.

.(3)ﬁpplicant Qualifications

Applicants should;

() be nominated by their government_in accordance with the formal
procedures,

(8) be university graduates or have an equivalent academic background in
¢ivil engineering or architecture.

(C).be currently employed bj their gnvernﬁcnt or by public authorities for
civil aviation as alrport engineers or be newly-appointed personnel who
will manage airport civil engineering matters,

(D} have more than S-yeérs of occupational experiénce in the fields of

airport civil engineeriag such as in airport planning, airport

_ construction, or maintehance.

(E) be unde;.forty.(40)_years of age.

{F) have a sufficient command of spokén and written Ehglish} and

(G} be in sufficiently good health.both phjsically and mentally .to undérgo

the semminar. Pregnancy is regardéd as a disqualifying condition faor

participation in the seminar.
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®ixxx Curriculum sesx No. 1

Applicability

I TT E M S to your Jjob

A : Excellent B : Fair C : Poor ' A B G

L. CIVIL AVIATION IN GENERAL

a. Japanese Civil Aviation Administration

b. Airport Development System in Japan

c. Japanese Transportation and Aviation Demand in Japan

d. Air Traffic Control in Japan

e. International Cooperation in Civil Aviation

2. ATRPORT OPERATION

a. Alrport Administration and Operation System

b. Security Measures at Airports

c. Improvement Measures for Eavironmental Problems

d. Aviation Weather Services

3. AIRPORT PLANNING

a. Airport Planning and Demand Forecast

b. Basic Plan of Airports (Location. Scale and Basic

Facilities)

c. Terminal Area Planning

d. Terminal Building Planning

4. DESIGN AND CONSTRUCTION OF AIRPORTS

a. Desipn Standards forAirport Civil Engineering Facilities

b. Design of Pavement

c. Alrport construction management
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No. 2

Applicabllity
I T E M =S to your job

A : Excellent B : Fair ¢ : Poor A B C

5. MAINTENANCE OF AIRPORTS

a. Maintenance of Airport Civil Engineering Facilities

b. Airport Maintenance Vehicles

6. PROJECT STUDY

a. New Tokyo International Airport {(2Znd Stage Development)

b. Kansai International Airport (New Offshore Airport

Development)

c. Tokyo International Airport {(0ffshore Development)

7. OBSERVATIONS

a. New Tokyo International Airport (Narita)

b. Ohsaka_Airport

c. Tokyo International Airpoft (Haneda)

d. Kansai International Airport

e. Port and Harbour Research Institute

f. Tokyo Air Traffic Control Center

g. Local Airports and others

% The above items are not all Lhe same as those when you attended the seminar.
However. evaluate each item as the relevant field. '
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6. Questions on yourself

6-1. What is your present occupation?

a. Position

b. Division or Department

¢. Name of Your Organization

d. Type of Your fOrganization { ) Governmental
{ ) Local Governmental/Public
() Semi-Governmental

{ } Non-Governmental/Private

B-2. Please describe briefly the duties of your services at present.

r

6~3. Please attach a chart of your organization and indicate your section in

annexed paper.

6-4. Have you ever participated ia similar training courses offered by other

countries except Japan?
Yes (O - No [
(if Yes, go on to 6-4-1)

6-4-1. What.are they?

( Year of Participation, Name of Host Country or Organization,

Title of Training.Period of Training

That's the end of the question. Thank you very much.
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