





V. JAPAN

.1 General

Tl_ié‘”':‘létnd .o'f Jépipan located in the eastern part of the Pacific
‘Ocean has 4 main islands: Hokkaido, Honshu, Shikoku and Kyushu,
‘and it 18 73:5% to that of Thailand.

Japan has a population of 121,492 million in 1987 which is
about 2.3 times to that of Thailand.

GNP of Japan is 1,975,331 million Dollars in 1986 and Per
Capii_;a Income in 1986 is 16,264 Dollars which is 20.5 times to
that of Thailand.

'!V,:Z", I'Hi'gh.vaay”and Transport Conditions

IV.2.1 Road Network
'Japaﬁésé highways and roads arve divided into the following four
categories except some exceptions under the Road Law Article 3.

~— - Expressway (Motcrway)
. — National road
= Px'e?fectuial' road.

—  Municipal and city road

Even though it is not an expressway under the law, Lhe highway
adminjstrator"_ can  designate the road as a motorway. The con-
struction and operation of highways and roads are under the
jurisdiction of. the central government, the local government,
and- the p_ubli"c corporation. The Ministry of Construction,
which is the central government authority is responsible for

the highway. and road administration.

The length of the highway and road network in Japan is shown in
Table IV.1. .



Table IV.1 JAPANESE HIGHWAY AND ROAD NETWORK

Unit @ km

National, Prefactural Municipat Pave ratio

Year | Expressway Roadi Road - and city Total o)
Road ' Sl

1950 0 g,320.3 126,121.9 . 135,444.2 -
1935 0 24,130.1 119,936.7 - 144,066.7 -
1960 o 24,937.3 122.017.9 825,752.5 972,687.8 | 2.0
1965 188 28,024 .4 121,211.8 | 839,502.4 988,962.6 | A
1970 649 32.650.3 "122,323.7 | 867,962.3 1,023,585.3 | 9.0
1975 1.518 38,538.6 126,714.2 | 901,774.5 1,067, 54%.3 S 1z.e
1976 1,888 40,081.2 127,328.7 909,909.8 i.d?a.zoj.s' _ 13.9
1977 2,022 20,086.6 |1 128,441.7] @17,701.8 |] 1 088,252.2 | 4.0
1948 7,185 40,195.7 128,278.,9 925,5%8.2 1,08%,247.7 80 14.%
1979 2,430 40,205.6 130,138.7 | 933,364.1 1,106,138.4 15.4
1980 2,579 40,211.7 130,836.4 | 939,760.3 1,113,387.4. C16.0
1981 2,857 40,381 .4 131,281.2 | ©943,485.8 1,118, 006.0 165
1982 3,010 46,275.3 126,228.9 | ©47,515.3 || 1,123,029:5 | .16.9
1983, 3,232 46,302.3 126,757.8 | 946,990.7 ||  1.123,283.2 ©17.6
1984 3,433 16,417.5 127,038.8 | 048,335.9 1,125,217.2 © t9s.2
1983 3,555 |  46,434.7 127,436 4 450,078, 4 1,127,504.3 18,7
1086 3,723 16,835.7 11 127.87a.5 | edu,56%.7 1,127,404.8 ] 1e.z
1887 3.910 46,5225 127.,681.8 | 920,816.7 T.0e8, 931,13 TS
1988 4,280 46,661.3 128, 20%.3 925,137.9 1,104,281.5 50.9

Total extension of the ordinary. roads as of April 15 1988
consists of 46,661 km of national highways, 128,202 km of
prefectural roads, and 925,138 km of municipal roads:with total
road area of 7,511 km2. The national highways and prefectural
roads total to approximately 174,863 km, only about 16% of the
overall extension. However, the share of?fhose_roads is as
high as about 65% of the overall traffic volume. The low grade
roads include roads with a width under 5.5 m where large vehi-
cles can hardly pass by each other occupying 64}000fkn1'(approx;
imately 40%), sections where motor vehicles cannot pass "-t(.)tal'f'
ing 8,000 km, and in addition, sections \Nhichfare'CIOSed'tQ
motor vehicle traffic in winter season totaling about 5,000 km.

IV.2.2 Transportation Modes
The share of each transportation mode for the domesti¢” trans~ =

port of freights and passengers is shown in Tables IV.2 and
IV.3, respectively.
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Table 1V.2  DOMESTIC FREIGHT TRANSPORT BY MODE IN TON - KM

; xillion tan-ke

Unit
lode |, Roads F— ‘Ral}ypas : - .}?Apnn Alrvars Total :
car } Share P Share [¥hippAng . Snare Snare i Srare |Growtn rats

- b S l K ) I over previ-

Yaat ) 'Y 'ox X % | % ous veartxi]
1976 |* 4,355,945 [ 81.1 186,024 3.7 457,508 5.2 203 0.0 4,999,745 | 100.0 -0.8
1917 1- 4. 456,443 [ 8.4 175,164 ¢ 3.4} 468,693 2.2 2239 0.9 5,101,530 | 100.0 0.2
1978 | 4,860,420 | B7.7 ] 118,759 3.2 sez,es% 9.1 2681 0.0 5,542,108 | 100.0 5.6
1979 | 5.258,217 | 88.3-| 183,847 3.1 514,339 8.5 s 6.9 5,957,278 | 100.0 7.5
1980 | 5,317,950 | BB.9 166,550 2.8 500,258 8.4 129 0.0 5,985,087 | 100.0 G.5
1081 | s.z30.784 | 89.2 151,684 2.6 479,097 8.2 359 6.0 5,861,934 | 100.0 -2.1
yegz | §,171,623 | 90.0; 138,235 2.4 37,584 7.5 401 6.0 5,145,844 | 100.0 -2.0
1983 | 5,123,371 | 90.2 121,531 2.1 438,038 7.7 [¥F 0.0 5,683,382 [ 100.0 —1.
1984 | 5,114,657 [ 90.) 107,212 1.5 450,277 1.9 1937 0.0 5,672,643 ] 1000 ~0.2
1985 | 5.048,045 | 90.1 99,341 1.8 452,385 8.1 538 0.0 5,A00,312 | 100.0 -1.3
1986 | 4,962,101 | 90.3 39,728 1.5 o6t 8.0 603 0.0 5,500,108 | 100.0 ~1.8
1987 80.5 gz.e9 ! 1. 462,548 B.D BOR 0.0 5,749,690 | 100.0 ' 4.5

5.204.257

Table 1V.3 DOMESTIC PASSENGER TRANSPORT BY MODE IN PERSON - KM

3 tnitl : eillron prreicne-ke
Hode . AU Beidrer Krlluaxs lniand Afrumxe Jouial
Pagsenper LuT - Bus - . Totnl ah1ppLng
§hnre o Snwe-1 Snere Shere Zhare, Snars Snare | Orovik raie
over previs
Year b % s X % X % kS ous Yesrd¥l
1976 264,14%8 37.3‘ 85,734 13.8 363,213 51.2 319,565 5.1 6,851 0.9 20,119 | 2.8 708,549 | 100.0 0.2
19§ '253.9_&! 310 1eia, 839 | 367 | asmyeoe | s1s | Rzeen | s.¢ 6.500 1 0.9 23,63 | 3.3 | Ti11.033 [100.0 0.2
1978 286,043 3%.6 167,000 4.3 403,053 53.% 311920 43.6 €, 364 0.9 26,923 3.8 TV, ABR | 1000 5.1
1879 318,858 4131 108,317 |- 13.9 428,187 55.1 332,460 40,3 G, 483 0.8 30,248 3.9 TET.336 {100.0 1.0
1880 321,272 41,1 130,386 4.0 431,659 5.2 314,587 .2 6,537 0.& 2%.,688 3.8 78,03 | 100.0 0.8
15E) 328,251 1.5 106E.B28 3.8 437,079 55.3 316,200 .0 6,13% 0.8 31,032 3. 790,338 [ 100.D0 1.:
1882 | M. % 43,2 | 104,835 13.0 452,055 56.2 36,315 39.3 5,858 0.3 30,108 3. BD4,385 {100.0 1.5
1se3 b o3so.543 | 43.% | 1oz, 4351 12.6 | #6die2 | SE.5 | s2a.esz i oas.n | s.eez| oo | 30,627 ] 3.5 821,883 |100.0 2.2
18B4°[ 365,635 | 43.8 302, DE4 IZ.4 468,695 56.3 324, I 8.0 5,980 0.1 3,488 4. £32,3110 {)0D.0O 1.2
1985 IEI,SEZ 4.8 104,898 1 12.2 4B%,250 57.0 330,083 36.5 5,733 .5 33,118 - 855,184 |100.0 £
1985 | w26 | as.s | 10h.62s [un.e ) ees.mea ) su.] sacnes | aeez| s.eme o o.¥ | 3s.aze [a.0| 275,586 {100.0 2.0
1933 456,030 2.1 102,895 10.% 558,925 5%.0 344,723 36.4 5,B50 b.&-] 38,535 IS a46.028 | 1000 B.3
The share among the transportation modes in Japan in terms of

domestic freight transportation and passenger transportation
has shown a remarkable change along with the rapidly promoted
motorization endorsed by the economic growth and road improve-

ment policy, and the importance of the role of motor wvehicles

increased tremendously.

As. shown in Table IV.3 for freight transportation,

handle 90% of freights transported.

roads

As. Of-:-1987,_ the transport by passenger cars occupies almost 50%

out of the total modes.



IV.2.3 Number of Registered Vehicles

The number of registered VGthlCS by type since the World War
I is shown in Table IV.4. The total number of ve}ncles in-
creagsed by 1.53 times for the past ten years. the
ates for passenger car and trucks rernaln almost’ the

‘However,

growth ra

same for the past five years

Table 1V.4 NUMBER OF REGISTERED VEHICLES

Special

Passenger _ ~ Motor
Year Car Bus Truck Vehicle Traiter _Tota] Cycle
1975 17,377,551 219,945 10,172,607 595,798 40,097 28,405,998 8,932,422
1976 18.618,213 222,312 10,786,780 631,029 42,443 30,300,777 | 9.326:721
1077 19,042,495 224,674 11,325,881 670,799 43,758 32,207,027 10,045,622
1978 21,400,307 226,674 11,972,026 720,064 47,980 34,376,050 10,901,116
1978 22,751,052 228,396 12,644,736 765,840 53,020 36,443,044 11,965,547
1980 23,646,119 229,429 13,245,391 794,525 67,313 37,972,777 13,091,427
1981 24,578,524 229,625 13,966,406 823,300 38,625 39,636,678 14,557,679
1982 25,435,492 229,717 14,724,927 851,726 59,219 41,301,081 16,212,645
1983 26,320,361 229,560 15,460,064 879,629 60,855 42,950,478 1" 353,65
1980 27,038,230 230,084 16,295,855 911,800 63,853 44,539,821 18,180,408
1985 27,790,194 232,011 18,184,827 943,801 65.868 46,216,473 18,668,554
1985 28,538,497 230,648 19,274,305 1,037,272 © 70,971 50,218,288 18,450,266
1087 30,712,558 239,053 20,412,437 1,007.223 6372 52,531,643

iV.2.4 Accidents

The number of traffic accidents and other related 1ndexes are
shown in Table IV.5.

'The number of accidents. involving injury and killed persons per :
100 million running km 18 shown in Figure 1V. 1



Table 1V.5 NUMBER OF TRAFFIC ACCIDENTS

tumber of hu:nbér of  lwumber of  Vehicie Length of
accident kiltled injured rusning Toa0s
Year {kex}
1975 472,910,792 622.5 2,843 10,6
1976 ATILO 9,73 6160 3,037 167.9
1977 260.6 8,945 932 5423 0e.e
1978 464.0 8,783 5941 3,613 109, 7
1979 a6 B,783 596.3  3.613 110.6
1980 476.7 8,466 568,17 3,820 114
1981 485,65 £,760 . 507.3 3,80 1.8
1982 502.3 8,719 626.2 3,947 112.3
1983 526.4 9,073 6564.8 4,031 112.3
1984 518.6 9,262 44,3 4,157 nz.s
1985 S52.8 g, 261 681.3 4,284 12.8
1986 579.2 9,317 723 4,816 2.7
087 5%0.7 9,347 22,2 4,571 100, 9
1988 614.4 10,384 752.8
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- Figure V.1 NUMBER OF KILLED PERSONS BY YEAR
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Figure 1V.2 NUMBER OF ACCIDENTS INVOLVING INJURY
TO PERSONS PER 100 MILLION RUNNING KM

As shown in TFigure 1V.2, the number of accidents and injured
persons have decreased for the past twenty years. '

V.3 Motorway Development

IV.3,1 History

In Japan, the railway network was more developed than the road
network since the Meiji era. Thus, the motorization started

far behind BEuropean countries and the United Stat.es_.

In 1943. the expenditures for the:srl;i,ldy ‘on the national highway
construction project between Tokyvo and Kobe firSt included in
the budgct, and the route loc_zitioning,.-topograbhic surveys, and
designs were conducted. However, because of the :World War II,
this study was Lerminated 1in 1944, Aftef‘the”Wa‘r',’ the nation’ s
reconstruction projects were implemented. However, any dovel-
opments on the road network were not .obsef_ved.' The tolal road
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lqn_g'th,including- national and provincial roads as of 1950 was
130,923_km'With the paved ratio of 4.5%. The budget for the
road development allocated was only 5.5 billion yen (US8$15.28
million) , which occupies 0,75% cut of the total national budg-
et. -

In;'1951,- the study on the motorways was restarted, and the
study. results were completed as the Implementation Program for
the Toll Expressway _(Tokyo .— Kobe) Construction Project.

In 1954, the provisional law on the funding for the road devel-
opmeént was effected and thus the fund for road development
wag secured by collecting gasoline tax. From this year (1954),
the five-year road development plan was implemented.

In 1958, the special provision law for road development was
effected and in line with this law, the construction of toll
roads by Nihon Doro Kodan (Japan Highway Public Corporation)
was- legally materialized. In. 1957, the national expressway law
and the national development arterial expressway construc-
tion law were effected. On October 17, 1957, the development
of the Meishin Expressway was officially determined and the
construction of expressway started.

In-1966, the. old national development arterial expressway
construction law was revised and the new National Development
Arterial Expréssway Construction Law was effected on July 1,
1966. In line with this law, the Ministry of Construction
specifies the proposed expressway network with a total length
of 7,600 km. The basic concepts for constructing expressways

are as follows:

1) The arterial routes stretch longitudinally should be
considered major arterial and trunk lines in the expressway

network, and be delined.

2) Among the prospective routes inlerconnect the major local
key statibns, which will be a center core for the development
of the community including rural major cities with a population
of more than 100,000 and the new industrial development special

zones, the routes should be selected.

3) Major citics and agricultural centers should be planned to

be accessible within 2 hours.

— 47—



In order to decentralize and spread economic activities to
rural and local regions, the high-level arterial road network
with a total length of 14,000 km was selected:.in the -4th “Na -
tional Development Plan in June, 1987. Qut - of this total
14,000 km, the length 7,600 km is the originally defined na-
tional arterial roads, 180 km for Honshu-Shikoku Bridge roads
and other 6,220 km were future addéd. In September 1962; the
National Development Arterial Expressway .Construction f.aw in
which additional 22 roads with a total length of 3,920 km
were included, was partially revised and effected.

As a result, the total length of national arterial road network
was increased to 11,520 km (7,600 km -+ 3,820 km).

1V.3.2 Motorway Network

The number of sections and the road length of motorways by

jurisdictional institute are shown in Table IV.6.
The high-level arierial road (expressway) network is shown in

Figure IV.3, including : completed, in progress and proposed sec-

tions.



Table 1V. § NUMBER OF SFCTIONS AND THE ROAD LENGTH
OF MOTORWAYS BY JURISDICTIONAL INSTITUTE

Jurisdictional Institute Number of Road length
: ' sections km
Japan Highway Public Corp. 391 4,279. 6

Fixpressways - '

Japén Highﬁvay' Pub‘lic Corp. 69 515.2

Toll: Highways =~

Metropolitan _Exp’fess_wa'y Public 49 339.7

Corp. & Hanshin Expressway

Public Corp. o

Honbhu Sh1koku Brldge Corp (¢ 70.0

Prefectural Government 57 564. 2

Munlclpal- Office 2 52

Local Highway Authority 143 1,041.1
Total . 717 6,915.0
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IV.3.3 Future Plan

" As- mentioned in the previous section, the principle target for
the 4th National Development Plan is to decentralize economic
and -industrial activities to rural and local regions all over
the country, so that the local cities and towns, which are the
centre core: for the regional development, will be connected and
accessed within one hour drive each other. Thus, the high-
1evei._ arterial highway network with a total length of 14,000 km
is proposed, including the following highways.

Natio_na.l "arterial highway (expressway) 11,520 km

Honshu' - Shikoku Bridge Expressway : 80 km
Ordinary national motorway 2,300 km
Total 14,000 km

lV.3'.4 Motorway' Administration

Construction and operation of roads in Japan are mainly under-
taken: by thé:Government, local governments, public corporations
and government enterprises, and to a very limited extent by
private bodies, Therefore, the essential portion of road
administration is undertaken by the Ministry of Construction.

The Ministry of Construction makes plans for new construction
of roads according to the Road Law and associated regulation,
executes new construction, improvement, maintenance, repair and
associated administrative tasks of the roads, assists and
supervises new construction and alterations of roads undertaken
by local government, controls the special account for road
improvements, instructs and supervises the public corporations
and gévernment enterprises relating to roads, assists recovery
from' disaster damage of roads, supervises truck and motorway
busjnesées_,. and supervises street improvement projects as
part of urban. planning projects. There are eight Regional
Con__ét'ruction ‘Bureaus nationwide in order to execute those
DrO—ject's‘u_nder direct jurisdiction of the Ministry. As for the
réad. construction projects in Hokkaido and Okinawa, however,
Hokkaido Developmenﬁ. Bureau and Okinawa Administrative Bureau

are undertaking these tasks.



Prefectural and municipal governments are exec'uting=' ro’a'd'_admin{w
istration from the standpolnt of local benefitgs. That is to
say, according to the Local Government Act, they handle ‘admin-~
istrative affairs which do not belong within the__responmblllty
of the Government regarding’ C’onstruction'and-bperation of ‘the
roads. According to sharing this task: with the Government,
prefectural and rnu'nicipdl governments  have- their '=O__\5\rn=~orgahiza-‘-
tions in charge of road admlnlstratlon Such organizations are
mainly represented by (Civil Pngxneer:ng Department or Sectlon,
though the name of the oxganlratlon is' not nccessarlly the
same. Road projects associated with urba,n planning projects
are generally undertaken by org‘anlzatlons respons:tble for urban
pla nnlng such as Urban Planxnng Sectlon ‘Road projects of
prefectural and municipal governments are in many cases carried
out as subsidized proiects to which sub_sid-ies'ﬁ from the Govern-
ment are given. But there are still'many_ﬁ'indepen‘dent projects
which local governments plan and .ex-ec_uté independentl'y. In
cage of road projects of municipal governmeﬂts, independent
projects occupy a large portion of the overall programs.

Beside the abovementioned Government and local governments,
there is the third kind of road administrator;"pu'b'lic_corpora+
tions and government enterprises.. They are juridical public
entities established for construction and improvement of Na-
tional Expressways and ordinary toll roads.-'ln_véstors are
limited to the Government and local governments. Authorization
or approval of the Minister of Construction 1s required for
construction of roads and setting of toll rates: : .

Many public corporations and government_renterprises have béen
established in the area of roads as _jui‘idical ‘public entities
which execute toll road business. The .'first public corporation
was Japan Highway Public Corporation established in 1956,
followed by Metropolitan Ixpressway Pubhc Corporatlon founded
in 1959, then Hanshin Expressway Public Corpordtlon founded in
1962 and Honshu-Shikoku Bridge Authority: founded in . 1970, In
addition to those four public cooperatio-n'slrelat'_ihg'.to roads,
many local road public corporations were e_s_tablished in many.
areas according to the Local Road Public Corporation Léﬁ\w' enact-
ed in May 1970. The (irst of the local road” public corpora-
tions was Nagoya Expressway - Public Corporation :which: was . estab-
lished in September 1970, followed by 35 pu'b'lic:"" corporations
until May 1985, including two Designated City Expressvway Public
Corporations and 33 general local road public corporations. '



- Duties. of the Japan' Highway Public Corporation are explained
‘below.

Japan Highway Public Corporation (Nihon Doro Xodan)
(1) Date of Hstablishment @ April 16, 1956

(2) Duties . .. i, The Corporation is responsible {for compre-
hénsive .administration of toll roads using the borrowings
effective use  of the funds for development and improvement of
the to_l'l-‘rQa_d-r_s,etwo‘rk." The purpose of Kodan is Lo contribute
to 'pron_l_(_)tibn‘(')f road improvement and guarantee of smooth traf-
fic flow through comprehensive and efficient control and admin-
istration of new construction, improvement, maintenance,

repair and other admainis trative tasks of the toll road system.

(3) ‘Organization : The Organization of Japan Highway Public
Corporation expands nationwide, and good 'd'iséipline and con-
trol are definitely required for efficient execution of its
duty. T(_)"ach'ieve"'this télrgét, the headquarters, which are the
core 'o'_f_ the organization; Construction Bureau and Operation
Bureau,: which are in charge of the policy and order iransfer
and execution; Field Office, the front of the construction and
operational site; Laboratory, responsible for solution of
technical problems and technological development; and the
Traini'ng Center responsible for training of the employees, all
cooperate with each other. As for the Field Office which
executes the actual business, Construction Offices are located
at 30 km intervals, and Operation Offices are at 50 km spacing.
Aboui 200 Tield Offices are deployed nationwide. The Organi-
zation c¢hart is shown in IFigure V. 4.

‘Construction Survey office (1)
Bureau (1) Construction office (92]

' L}Ieadqdarters l_
o . Operation _——-——[ Operation office (111)
Bureau (9}

| Laboratory (1) |

—F[‘raiﬂing Center ('l.)J

Numerical figures in parenthesis ( ) are number of organiza-
tions. included. '

TFignre 1V.4 ORGANIZATION CHART



The number of employees is increasing-'along-'with the expansion
of the business, and the latest number and composition of the

employees are shown in Table 1V.7.

Table 1V.7 NUMBER OF EMPLOYEES .

Headquarters, etc. . Construction Bureau = Operation Bureau
(incl. Survey and (incl. Operation
Construction - : ; OfficéS) :
| Of fices) ' Ch
500 3,000 - - o 5,000

Figure IV.5 gives the principle operator for the different
types of toll roads. . ERE S

"Principal Operator Toll Roads
Japan Highway National expressway
Public Corporation '

Or dlnary Loll road :
(National highway, pref ectural
road mummpal road) k1

Metropolitan Expressway Urban Dxpressway
TPublic Corporation

Hanshin Isxpressway
Public Corporation

Designated City Expressway
Public Corporation

Honshu-Shikoku Bridge Honshu-Shikoku E:'oflnecting road
Authority ‘ L - A

Local Road Public Ordinary toll jﬁ*bad

Corporation {(National highway, pref ectura]

road murnc:lpal road)

Prefectural Government:, Ordmary toll road ©
Municipal Government (National highway, prefoctural
road, municipal road) k2

Toll bridge, toll ferry
{Prefectural road, municipal : '
road)

Notes: k1 National highway, prefectural road&designated :
city road.
*2 [For Prefectural (Jovcrnmont & Mumu pal Government
their own roads only. :

Figure 1V.5 PRINCIPAL OPERATOR AND CORRESPONDING TOLL R()IA_DS



[V.3.5 Financing

Government~affiliated organizations, including Japan Highway
Public Corporation, Metropolitan Hxpressway Public Corporation,
Hanshin Expressway Public Corporation and Honshu-Shikoku Bridge
Authority, fund part of their projects with their own toll
_I'GVGnﬁe, bL_lt are for the most part dependent on the Treasury
Fund.

Besides, in order to make up for shortfalla, they are raising
funds on their own, such as by flotation of private bonds,
borrowing money from private financial institutions, in addi-

tion to receiving investments from the Government.

These corporations are more or less similar to each other in
the manner of raising funds, except that the three corporations
other than Japan Highway Public Corporation are receiving
investments not only from the central government but also from
the local public bodies, but not fleoating foreign bonds to

raise funds.

The financial structure of Japan Ilighway Public Corporation is
described below. '

Japan Iighway Public Corporation’s total budget for fiscal 1988
runs up to about US$26 billion and finances about one-third
(US%$8.7 billion) of these budgeted expenditures with toll
revenue, 18 own iﬁcome, raising the rest of the funds from

external scources.

More than 80 perceni of these external funds come from the
Treasury Fund (about US$14.6 billion) consisting of government-
accepted and — guaranteed bonds. In particular, nearly half
the fund: required will be covered by the Government accepted
bends (about US$13 biilion).

Besides, in order to complement deficits in {uands from the
Tl_"easu.'ry Aceount, Japan Highway Publiec Corporation is raising
funds amounting to about US$2.8 bhillion, slightly more than 10
percent of total fund requirements for itself from private
sources,  including private bonds, private borrowings and for-
eign bonds. Also, Japan Highway Public Corporation gets con-
tributions of about US$480 million from the Government in the
form of capital funds and subsidies. Table IV.8 gives the



financial sources of the Japan Highway Public Corporation, .

Table 1V.8 JAPAN HIGHWAY PUBLIC CORPORATION’S
FINANCIAL SOURCES (FY 1988 budget)

Value " Clomposition
“““““““““““““““““““““““““““ mme (%)
Yen S Dollar |
(¥100 million) ($1 million)

Government capital 544 418 | 1.6
funds
Government subsidies a0 T 69 0.3
Sub-total 634 47 1.9
Government-accepted 16,849 12,961 48. 5
bonds
Government-guaranteed 2,123 1,633 6.1
bonds :
Sub-total 18,972 14,594 54.6
Private bonds 1,324 1,018 3.8
Private borrowings 2,020 1.554 5.8
Foreign bonds 420 323 1.2
Sub-total 3,764 2,895 10.8
T'oll revenue 11,379 8,753 32.7
Total 34,748 26,729 “100. 0
Note: Exchange rate used (¥130 =

UsSs$1. 00)

The Government - accepted bond is similar to the Government -

guaranteed bond in terms of nominal interest rate and issue

price, but is slightly more lucrative for bond issuers than the

latter in respect of handling commission.

IV.3.6 Motorway Operation

The example of the motorway operations by Japan Highway TPublic

Corporation 1s shown in Figure IV. 6.
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" Figure 1V.6 MOTORWAY OPERATIONS BY JAPAN HIGHWAY
PUBLIC CORPORATION

IV.3.7 Toll System

The present method for establishing tolls is based on two
principles, financial redemption and fair cost-bearing conven-
ience. At present, the term of toll collection is delined to be
within 30 vears.

National and urban expressways with the highway priority must
be built and put into service first.

However, these roads cannot be built simultaneously because of
the budget constrains, and thus, construction costs differ with
the time of construction. If tolls must be established for
each road with varying construction costs and dates of service,
then tolls for roads made available at an earlier date will

naturally be lower. Charges for newer roads will rise.

N.ational expressway construction signifies the formation of a
nationwide -road network connecting major economic centers, and
urban expressway to aid smoother {low of traffic within an
area. Roads adjoining to them are closely related to them for
motor vehicle transit. When built together, tolls must be



established to eliminate regional and time inequities. A
system of calculating revenues from cumulative road construc-
tion cost that means pooling funds (reserv1ng surplus from
profit-making roads to compensate for. losses on unprofitable
ones) must be created. I'rom the standpcnnt of nat1onal CCONno-

my, the fund-pool system is adopted in Japan.

Figure IV.7 Illustrates the flow of the current system.
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Figure 1V.7 TOLL ESTABLISHMENT SYSTEM

Toll road charges are divided into a lee system proportionate
to distance or a flai fce system. ‘I'his distinction depends on
whother the [ee is determined by the user’ s travel distance or

is uniform regardless of distance.

The former iz adopted in national expressways and the latter is

— 523___



employed for urban expressways. In Japan, all the toll roads
employ- the closed system except some toll roads serving of the
local community.

The toll fees for national expressways employ the uniformm rate
all-over the country. The toll fee to be charged includes the
variable portion, which is proportionate to distance (21.7
yen/km for passenger cars) and the fixed portion, which is
imposed for sach use (100 yen per use for all vehicles). The
types of vehicles for the purpose of collecting tolls are
divided into the three catlegories; Ordinary car, Large car, and
Extra-large car, and the ratio imposed is 1 : 1.5 @ 2.75.

The toll rates adopted for national expressways are shown in
Table IV.9.

Table TV.9 TOLL RATES ADOPTED FFOR NATIGNAL EXPRESSWAYS

Sections with less traffic

Tatsuno-tishi- Tkarigaseki-
Bizen Romori
Type of Vehicle Saction ilormal Urban Kanmon Enasan Kanetsu Hagasaki-Taranmi- Kyoda-Ishidawa
Ratio ) _ area bridge tunnal tunnal Ohrura
Ordinary car 1 21.70 26,04 64.0 34,72 1,72 19,60 17,36
Large car 1.5 32.5 39.06 85.00 52,08 52.08 29,40 26.04
EXtra-~large - 2.75 59.675 .61 116.0 95,43 95.48 53.90 47,74

Termunal charge 100 per use for all vehicles

However, on the above toll rates, several discount systems are

applied.

V.38 Maintenance

The maintenance and operation activitics implemented by Japan

Highway Public Corporation arec deseribed hereinalter.

Maintenance and opcration is routine everyday worlt and consists
of highway inspection, cleaning, minor repairs, sSnow removal,
etc. Work to énchance the existing road systems such as con-
struction of additional interchanges., cxpansion of rest areas,

and installation of noisc barriers are also carried out. Since



Japan tends to be affected by natural disasters such as storms
and earthquakes, countermeasures to prevent highways from being
adversely affected by such disasters are of extreme. importance.
This work is becoming even more complicated and diverse, hence
in order to cope with. these problems and to perform maintenance
work on schedule, a new system utilizing various types of data
is being developed using computers linked by nationwide on-line

network.

Breakdown of the 1988 expenditure on ‘'maintenance and operation

of expressways is shown in Figure 1IV.8.

Pavement Overlay 24.9%
Bridge Stenglhening 10.0%
" Tratfic intormation Fagilities 14.5%

Road Cleaning B.5%
Vegetation Conirol 5.8%%

Electricitly and Yater Supply 15.3%
Others 14.8%;

s Environmental Measure 16.7% -

Maintenance ¥70,074 million
{55.0%])

Road Maintenance 44.4%

improvement ¥51,279 million
{40.3%)

- jnterchange Improvemenl 4.5%

Steal Bridge Painling 6.5%

Others 12.0% Tunnel Facilies 4.2%

Minor Repaiis  18.5% Parking Area Improvement 8.2%
Mainlenance of Eleciric and

Communicated Facilities 4.4%
ice and Snow Control 12.7%

Fleet and Miscellanecus Facilities 6.0%

Others 17.0%

- Siope Proteclion 67.5%

Communication Charge 6.5% Others 32.5%

Others 7.5% Disasler Prevention ¥6.000 million (4.7%)

Figure 1V.8 BREAKDOWN OF EXPENDITURE ON MAINTENANCE
AND OPERATION OF EXPRESSWAYS :

® Pairolling and Inspection
This is performed to grasp the conditions of the expressways
and traffie, and to discover any existing abnormality along

the roads and their facilities at the earliest possible stage.

o Road Cleaning and Vegetation Contirol
Cleaning is an indispensable task for safe and comfortable

_— 60_



driving . and is conducted so as to maintain the ecxpressway and
its” vagetation and to preserve the cnvironment along the ex-

Pressways.

e Jce and Snow Control

It is wvery important’ to pro‘nd(, maximum safety in snowy
areas by removing ice or the spreading of de-icing chemicals.
Thege  tasks are sometimes carried out all day, or even at
night, when there is & snow storm. Provisions for supplying
adequate information to drivers are also of prime importance.

.o Traffic Regulations
FFor maintenance or repair work, traffic regulations arc
imperative to assure safe and efficient work, while minimizing

traffic hindrances.

4 erﬁvcment _

Potholes or uneven. road cond1t.1ons are repaired as soon as
possible, and such problems as cracks, rutting and wear, re-
gquiring careful planning, are corrected after a thorough inves-

tigation.

* Disaster Prevention

Efforts to prevent disasters are being made through the use
of protected _slopes, widened piers and other means so as to
protect highways against yearly typhoons, heavy snow-falls, or

strong earthguakes.
s Environmental Protection
Mensures are constantly being taken to reduce the adverse

effects to make the expressway in harmony with the surrounding

environment.

IV.3.9 Typica! Design Standard

The typical design standards adopted for national expressways

are described hereinafter.
(i) Classification of the Expressway

General technical standards for expressways are provided in the
"Road. Geometric Ordinance”. The expressway is classified



(determination of categories) according to designed: daily volume
and typographical conditions, Design criteria including :design
speced and width construction are determined according ta the

classification as shown in Tables IV.10 and IV.11.

Table 1V.10 CLASSIFICATION OF NATIONAL EXPRESSWAY

Designed daily volume (No. of vehicles/day)

Topography - —
over 30,000 over - 10,000 Cunder 10,000

under 30 , 000

Flat terrain Grade 1 Grade 2 : : Grade 3

Mountaineous area Grade 2 Grade 3. Grade 4

Table 1V.11 CLASSIFICATION OF DESIGN SPEED

Design speed (kin/hr)

Classification : :

of road Standard Special

Grade 1 120 : S 100

Grade 2 100 . 80

Grade 3 80 60

Grade 4 60 50 except for National -
Expressway

(ii) Typical Cross Sections and Standard Width

Cross scction of the National IExpressway consists of roadway,
median and shoulder as shown in Figure IV.9. Roadway is genér -
ally provided with four lanes, two for each direction. BSix
lanes are provided for National Expressways in the vicinity of

targe cities where Lrallic is rather heavy.

Figure V.9 TYPICAL CROSS SECTION AND STANDARD WIDTH



The median consgigsts of separator and marginal strip, with a
~marginal strip provided at the edge of shoulder at which the
shoulder contacts the roadway.

(iii). . Interchange
Interchanges are provided along national expressways. Standard
distance between adjacent interchanges are determined according

to region as shown in Table IV.12.

Table 1V.12 STANDARD DISTANCE BETWEEN ADJACENT INTERCHANGES

Region Standard distance

In the vicinity of large 5 km - 10 km
cities, and principal
industrial arecas

Flat area having scattered ' 15 — 25

small cities

Y.ocal villages, 20 — 30
mountaineous areas

(iv) Rest Facilities
Rest facilities are provided along national expressways.

Rest facilities are divided into two groups; service area and
parking area, according to the size and the kinds of facilities

provided.

Types and definitions, distribution, and the basic confligura-

tion are as described below.
(a) Types and definitions
Types and definitions of rest facilities are as follows:
(1) Service Area
Suéh rest lacilities are equipped with parking lot, gar-

den, communal lavatory (including those for handicapped

people), free public rest house, as well as such commercial



service functions as restaurant, gas station (including repair

station) and kiosk.
(2) Parking Area :

Such rest facilities are equipped with parking lot, gar-
den, communal lavatory and such commercial service functions as
kiosk. Gas station can be provided as required.

(b) Pistribution

Standard distribution of rest facilities shall be as specified
in Table IV.13.

Table 1V.13 DISTRIBUTION SPACING OF REST FACILITIES

Std. Max .
spacing spacing
Between any adjacent two 15 km 25 km
rest facilities
Between adjacent two 50 km 100 km

service areas










V. UNITED KINGDOM

V.1 General -

The land of the United Kingdom and Northern Ireland (hcreinaf-
ter United Kingdom) is located at the north-western part of the
Edfope_(}bntinent apart between the Dover Straits, and its land
area”is 244,100 km2 which is about 1/2 to that of Thailand.

United Kingdom has a population of 56.147 million which is
almost the same as that of Thailand.

GNP of 'Qnited-Kinngm is 547,798 million Dollars in 1986 and
Per Capita Income in 1986 is 9,651 Dollars which is about 12.2
times to that of Thailand.

V.2 Highway and Transport Conditions

V.2.1 Road Network

The road network is divided into three (3) categories from the
administrative functions - Trunk Roads, Principal Roads and
Other Roads.

The cohstructidn and operations of trunk roads are implemented
under. the control of the central government. They are further
divided into two (2) roads - Motorways and Non-motorway Trunk
Ro_a'ds. Principal roads are constructed and operated by the
local -auth_c_)ri’t.y with the assistance of the central government.
They are also sub-divided into local authority motorways and
other principal roads. Other roads are the roads which are
constructed and operated solely by Lhe local authority’ s re-

spo:nsibili'ty.

The expressways, which are discussed hereinafter involves
Mofomays rand Dual Carriageways among Non-motorway Trunk Roads.
The total road length as of April 1, 1884 is shown in Table
V.1. Trunk Roads and Principal Roads occupy 4.9% and 10.0% of
the total length respectively. The ratio of trunk roads out of



the total road length is 4.5%, which is equi_valenﬁ to the
aggregated road length of the national highways and expressways

in Japan.

Figure V.1 shows road categories and road ilength.

Motorways

_;{ Trunk.. Réads | [

Non-motorway Trunk
Roads '

Local Axthority

. Motorways: : '
All Roads Principal Roads ——[ - 5 o
- Other Principal Roads

Lt Other Roadsﬂ

Figure V.1 ROAD CATEGORIES

Table V.1 TOTAL RCAD LENGTH AS OF APRIL 1, 1984

(in kilometer)

Trunk Road 15,128 ( 4.4%)
{Motorways) 2,690 ( 0.8%)
Principal Roads 34,820 (10.0%)
(Molorways) ' 103
Other Roads 296,940 (85.6%)
Classilicd - 109,167 -(3]_.5%) :
Not-classified 187,773 (54.1%)
Total 306,872 (100 %) ..




The increase in highway length iz shown in Table V.2.
Table V.2 ROAD LENGTH BY TYPE CF ROAD
_ Non-Motorway Local Other Other Number of
\'eaf Motorway. Trunk Authority Mortoruways Roads Total vehicle
' ' _Roads Mortoruays per kn
1963 558 13,425 13 0 298,885 312,881 41
1970 1,022 13,443 35 32,539 275,437 322,48% 46
1973 1,881 13,359 94 32,994 281,711 330,039 53
1980 2,435 12,393 111 34,187 290,497 339,633 51
1981 2,519 12,969 104 34,482 292,256 341,730 57
1982 2,561 12,317 105 34,186 294,120 343,588 38
1983 2,620 12,322 100 34,582 295,745 345,369 59
1984 2,702 12,396 101 34,709 297,295 347,153 60
1983 2,737 - 12,_2_95 101 34,534 798,680 318,344 §1

V.2.2

Transpbrtation Modes

The share of each transportation mode for the domestic trans-

port of freights and passengers is shown in Tables V.3 and V.4,

respectively.

Table V.3 DOMESTIC FREIGHT TRANSPORT BY MODE

IN TON-KM

Year Truck Rgijx.-.g_\'s lakand shipping Pipeiines civil ariation Toral
Quantjity % Quantity X Quantity 4 Quaniitr ; X Quanm % Yuesntity X

1988 1107.0 Bi.8 211.0 10.5 56.0 2.8 3.0 1.9 2011.0 100.0
1969 1658.0 84 211.0 10.7 39.0 3.0 36.0 1.8 1964.¢ ] 100.0
1870 | 1610.0 (1! 208.0 10.9 51.0 3.0 28.¢ 2.0 1313.0 1 1ov.0
1911 1582.0 84.1 198.0 10.3 52.0 2.8 19.0 2.6 1881.0 | 100.0
1972 1629.0 85.% 171.0 9.3 51,0 2.7 15.0 [ 1902.0 [ 100.0
1e7a | 16s0.0°| &1 196.0 | 10.0 55.0 2.8 50,0 2.5 1961.0 | 100.0
1974 1537.¢ 84.6 116.0 9.7 54,0 3.0 50.0 2.8 iBi.0 | 100.0
1975 | 1519.0 84.8 115.0 9.7 18.0 .7 52.0 2.9 1795.9 | 109.0
1876 1505.0 B1.9 116.0 9.6 103.0 5.6 53.0 2.9 1837.0 | 100.0
1917 1419.0 79.9 171.0 9.6 15,0 5.3 75.0 4.2 1776.0 | 100,0
1978 1491.0 7.8 171.0 9.2 120.0 ] 83.0 4.5 1865.0 | 100,90
1979 1487.,0 79.5 168.0 9.0 129.0 6.9 85.¢ §.5 1870.0 | 100.0
1980 | . 13B3.0 79.1 15%.0 8.8 125.9 7.1 83.0 4.7 1748.0 [ 100.0
1981 1£86.0 78.7 154.0 8.4 119.0 7.3 75.0 1.6 1634.0 | 100,0
1982 {  1376.0 78.9 142.0 g.2 127.0 7.4 78.0 4.5 1723.0 1 100.0
1983 13440 8.9 1§5,0 B.5 133.0 7.8 B2.0 1,8 " 1704.0 | 100.0
1984 | 1385.0] s82.3 78.0 i.8 132.0 7.8 B&.0 5.7 1681.0 | 100.0
1985 1435.0 | - 8D.B 1220 6.9 123.8 74 89.0 5.0 1777.0 { 100.0
1985 14550 80.5 140.0 7.3 133.0 7.4 78.0 [ 1807.0 | 100.0




Table V.4 DOMESTIC PASSENGER TRANSPORT BY MODE IN
PERSONS-KM AND THE SHARE

Units 1 ohe billion persons -ke

Yent PagsenRer CHT Bus ,___,_’_ Railvave Inland siipping r-l\"l_l_'arul:qn ml‘mal
Quantity I % Guantityx, X Quentity X —Q\Iuntil.\‘ TR Quanptrty | 5 —T-:;Tmnur;-_-v- :--..x—-.—.."
1948 74%.0 12.6 56.0 16.7 3.0 10.2 : o 1.8 7 0.E 3349 | 100.0
1969 248.0 $3.0 55.0 15.2 5.0 10.3 1.9 0.6 338.8 | 100.0
1910 263.0 | .3 53,0 f 15.0 6.0 10,2 ) 2.0 0.5 354.0 | 100,0
1971 281.0 | 75.9 51,0 13.8 36.0 vl ' e 2.0 0 0.5 370.0 | 100.0
1972 296.0 | 7%.0 s1.0.] 133 5.0 9.} 2.2 0.6 38a.z | 100.0
1973 301.0 | 7.3 s3.0) 133 35,0 8.8 2 0.8 397.4 | 100.8
1914 297.0 8.4 S 54.0 14.3 36.0 9.5 ozl 0.5 a78.¢ | 100.0
1515 294.0 76.2 55.0 14.2 a5.0 9.1 2.0 0.5 386.0 100.0
1976 309.0 77.8 53.0 13.3 33.0 8.3 2.4 0.8 | 397.4 ] 100.0
1977 323.0 78.7 51.0 12.4 34.0 8.3 z.2 0.5 0.2} 106.9
1978 342.0 19.6 50,0 11.5 5.0 8.1 2.1 0.6 42801 | 160.0
1978 342.0 79.9 48.90 1.2 35.0 8.2 i.0 0.7 “428.0 | 100,0
1580 361.0 85.3 5.0 10.1 5.0 7.9 30| 0.7 444.0 | 100.0
1881 367.0 82.3 42.0 8.4 34.0 7.6 2.8 0.6 445.8 1 100.0
1982 376.0 83.4 4.0 $.1 31.9 6.9 2.9 0.5 150.9 | 100.0
1982 380.0 3z.8 2.0 9.2 4.0 T4 2.9 0.6 “458.9 | .100.0
1984 295.0 83.1 iz2.0 8.8 35.9 7.4 3.4 0.7 175.4 | 106.6
1985 401.0 #3.1 42.0 8.7 36.0 7.5 a.s f 0._7 482.6 100.0
1986 124.0 81.8 0.0 8.1 EEN 7.3 3.3 0.7 §05.7 { 100.0

The share of each transportation mode for freight transport has
not changed for the past ten years. Trucks occupy approximate-
Iy 80% out of all the modes. o

In relation to the passenger transport, the aggregated total of
passenger cars and buses occupies approximately 90%. These
figures show that, in the United Kingdom., the roads serve as
the most important role for the national economy and industrial

activities.

V.2.3 Number of Registered Vehicles

The number of registered vehicles by type is Shown' in
Table V.5.

The total number of vehicles increased. by 20% for t_hre ';.)a_sl;,ten
vears, 'The average growth rate for the total. v_(_ahic]es c_lla'rirlg
the past ten years is approximately 3%. The rate for passenger

cars for the same period is 2%,



Table V.5 NUMBER OF REGISTERED VEHICLES BY TYPE

Year Fassenger] Orhers Mor . ereroje
: " zar ) aﬁE_“'_j"??Zzﬁkﬁﬁ_*‘TII""_'"EQETZv;z'7*3?3173?'
1968 10,826 1,851 30 1.565 & 16515 | 1zamr | Loz |
1980 11,252 1,648 19 1.564 5 1,619 12,901 1.223
1970 1,540 [ 1,699 | 18 1.616. 5 1.69% 13,239 1,141
131 12,9871 1,30 1% 1,618 5 1,01 13,388 1,191
1972 12,728 1,723 11 1,640 3 1,522 F4.451 1,069
1873 13,487 1,332 106 {1,722 1 1.832 15,328 1.006
1874 13,638 1,875 107 1,162 5 1,875 15,514 1.022
1875 15,747 1,898 112 1,776 7 1,896 15,642 | 1,161
1976 14,047 1,876 113 1,756 7 1,876 15,925 1,220
1897 14,300 1,881 114 1,760 1 1.8 16,181
1978 | 14,068 1,820 t1a 1,253 1 1,820 15,288 1,154
1578 14,568 1,897 111 1.178 g 1,897 16,465 Y,29%2
1880 | - 15,073 1.879 110 1,761 8 1,879 16,852 1,312
1981 15,267 1,855 110 1,737 8 1,855 11,122 1,371
1982 15,343 2,112 111 2.062 2,173 17,476 1,370
1983 15,542 2,218 113 2,102 z.21% 11,758 1,290
1084 16,055 2,282 115 2,166 2,282 18,337 1,225
19885 16,453 2,742 120 2_.522 2,742 19,1356 1.048
1586 16,981 z.932 125 2,807 2,932 15.933 1,065
1987 17421 3.008 129 2,879 i.008 | oze.429 518

V,.Z.‘.d Accidenis.

The number of traffic accidents involving injury to persons and
other related data are shown in Table V.6.

Table V.6 NUMBER OF TRAFFIC ACCIDENTS

r“;;ar Nomber cfggtxumber af Xumber of } Accideat ratio T
accidents injured kilied iper million vehicle km)
tnvolving Xumh;; af | Nunber of Xumhé; of
injury accidents injured killed N

1968 364, 200 317,398 6, E1D 1139.0 iRO. 0 3.6
135530 ZSI,TTB. 345,511 ¥.343 131.9 177.0 3.8
1970 267,457 355,847 7,50! 130.0 172.0 3.6
1871 259,025 344,390 7,696 118.0 156,90 3.5
1972 265,105 352,013 7,719 115.0 153.0 3.4
1573 262,413 346,314 7406 i06.0 140.0 3.0
1974 244,042 317,726 6.876 102.0 132.0 z.9
1975 246,286 318,584 6,366 101,06 130.0 2.6
. 1918 253,000 331,600 6,520 101.0 130.9 2.6
1977 ' '
1978 § . 264,769 342,964 6,831 95.0 126.0 z.5
1979 254,967 328,158 6,351 91.0 120.2 2.3
1980 252,300 320,779 5,953 98.0 127.3 2.1
1981 248,276 318,994 5,846 96,0 125.9 2.3
1982 255,980 328,362 5,904 94.0 123.1 2.2
1983 | 242,876 303,139 5,445 83.0 111.7 2.0
1964 253,183 318,705 5,599 91.0
1985 247,000 314,969 5,209 86,0 111.6 1.8
1986 247,854 321,457 5,382 82.0 106.0 1.9
1987 239,161 307,844 5,108 75,0 57.0 1.6




V.3 Motorway Development

V.3.1 History

In relation to expressways (Motorway), the Country Surveyors
Association prepared the highway development plan with a total
length of 1,600 km on seven (7) routes, and recommended it to

the government.

In 1949, the Special Road Act, which deals with the functional
classification, was enacted and combined into the present Road
lLaw in 1959. )

In 1949, the motorway was proposed for. the section between
Bristol and Birmingham in line with the above law. This motor-
way was in opefation as the Bristol Bypass in 1958. The status
of planning, construction and in-operation stages of Motorways
and Local Authority Motorways since 1965 is shown in Figure

V.2.

1965] T 1 ) b.BSQkm

1970] i i ] 2,623k

1225 & I 7] 3,255k
v ' T T e
tgga[ 1] 312

2 . . " \ o1
SO0 i,000 1,500 2,000 2,500 3,600 J,500km

[ Jin [ under  [] under

operation costruction plasning

Figure V.2 DEVELOPMENT STATUS OF MOTORWAYS AND
LOCAL AUTHORITY MOTORWAYS

In the Unied Kingdom, the motorway network (trunk"ro'ad net-
work) is composed of Motorwavs and Dual Carriageways.



V.3.2 Motorway Network

The motorway network in the United Kingdom is shown in Figure

V. 8.

~——— IN OPERATTON

. ~u~unnzké§§12®

Figure V.3 MOTORWAY NETWORK

The total length of proposed motorway network in each year is

shown in Table V.7. The length of Motorway sections which were

completed- in each year is shown in Table V.8.

Table V.7 TOTAL LENGTH OF PROPOSED MOTORWAYS IN EACH YEAR

Year . 1975 1976 1977 1978 1979
km 3,335 | 3,45 3,331 | 3,204 | 3,150
Year 1980 1981 1982 1983 1984
Km 3,213 | 3,207 | 3,128 | 3,197 3,121




Table V.8 LENGTH OF COMPLETED MOTORWAYS IN BACH YEAR.. . =

S . _
Year 1975 | 1976 | 1977 | 1978 | 1979
-
km | 101 | 189 72 130 59
[ year 1980 | 1981 | 1982 ] 1983 | 1984
km 105 | 79 |. 37 ] - 52 82

V.3.3 Future Plan

Most of existing motorways are located in the United Kingdom.
As of 1984, among the total proposed motorway network with a
length of 3,121 km, sections with 2,692 km length are now in
operation. The aggregated length of the remaining:proposed
lepgth is 429 km including the sections under construction.
The motorway network including in-operation sections and the
proposed ones is shown in Figure V.4. The dual carriageway
network including existing and proposed sections is shown. in

Figure V.5.
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MOTORWAY NETWORK ' DUAL _CARI_AGEWA_Y, NETWORK
INCLUDING IN—OPERATION INCLUDING EXISTING
& PROPOSED SECTIONS & PROPOSED SECTIONS



V.3.4 -Motorway Administration -

Since 1976, the Department of Transport is in charge of trans-
poftatio’n and ‘traffic administration. The Department is re-
spongible for the nation trunk roads (include Motorways and
non—motorway trunk roads) and the management of British Rail.
It also .provides"the transport . supplementary grant (TSG) to the
concerned countries.  The organization of the Department is
shown in Figure V.6.

Minister
Minister in charge

Deputy Minister

|

{Director) . l
{Manager} Bureau of Transport Bureau of Highway  Bureauw of Finance, Bureau of Burean of
Industries and Local License, Safety Inforeation Research
Transpork & International

Policy

Dept, of Freight
r Transport

~Dept, of Rails

LDept, of Passenger &
Greater London
Transpork

Lpept, of Harbours
& Ports

=Dept. of Policy
Planning &
Evaluation

~Depk. of Trunk
Road
Construction

f-Dept, of Rural &
Urban
Transportation

- Dept. of Highway
Engineering

l.Regional Offices

r~BDent . of Highway
Safety

Lpept, of Drivers &
Yehicle Licenses

- Dept. of International
Transport

L-Dept, of Finance

Figure V.6 ORGANIZATION OF DEPARTMENT OF TRANSPORT

The local government is responsible for all the roads excluding
motorways and non-motorway trunk roads, planning and coordina -
tion for bus services and establishment of policies on traffic

controls on rural roads.

V.3.5 Financing

The special financial sources such as taxes and tolls for the
road development are not legally established. The road devel -
opment is implemented in the ordinary natiomnal budget.



The total expenditure by the Government. for the transportation
sectors in the fiscal year of 1984 is 5,486 million pounds,
which occupies 4.5% out of the total budget. The: total ‘expend-
itures for highway scctors, which include the capital invest-
ment and the ordinary expenditure on. trunk roads and principal
roads are 2,899 million pounds, which  occupies 52.8% out of the
total expenditures for the transportation sectors. The expenditures
for the highway sector are shown in Table V.9.

Table V.9 EXPENDITURES FFOR THE HIGHWAY SECTOR

tinit: million pounds

1975 1930 19861 1552 923 1984 1685 1986
Trunk reads 434.3 368.2 0.7 713.0 702.0 733,0 758.0 1667
lew canstruction/ 60.1 72.0 108.2 167.9 1%2.0 -174.0 171,90 -240.0'
Improvement . . . .
liaintenasce/ 60,1 68.1 92.9 89.6 102.0 107,.0 103.0 112.3
Rehabiltitation :
Total 805.9 208.3 £39.8 970.5 956.0 1,019.¢0 1,038.0 1,119.4
Roads vader ~ <zl govern-
ment authorizy .
llew copstructiond 4727 5356.5 524.0 565.2 © $12.0 610.0 686.0 °  684.Q
Improvement
iaintenance 7i56.8 83i1.7 993,z 1,663.1 1,102.0 %,172.0 1,208.0 1,321.7
Improvement o
Total 1,191.5 1,388.2 1,517.2 1,626.3 1,714.0 2,782,0 1,894.0 2,005.7

Operating expreases 204,32 255.5 2541 261.2 24%.0 2440 236.0 217.0

Parking : Cepital 16,7 22.8 17.0 22.0 18.0¢ 52,0 3E.0 39.9
llanagerient -3.% -14.5 -15.5 ~20,2 -24,0 ~-47.0 -55,0 -55,0

Traffic safety, 12.4 13,7 2.6 11.8 15.0 16.0 19.0

Others

Highway Total 2,021.4  2,37%.0 2,618.2 2,803.6 2,928.0 3,065.0 3,167.0 3,346.0

The expenditures for the highway sector were doubled for the
paslt seven years. The grants from the central government to
local governments involve the Rate Support Grant (RSG) and the
Transport Support Grant (TS8G). The RSG is distributed by the
Department of Transport based on the fixed formula. The RSG is
not limited to the highway sector, but also to the :othcr sec-
Lors including education, housing, social welfare and other
scetors. The TSCG is limited to the funds for the transportation
policies. Bonds issued by the local g_overn_meht-authority are

utilized for the new construction and betterment.



V.3.6 Motorway Operation

The mqt'orway oper_ation 18 1mplemented under the national ordi-
nary budget as discussed in the previous scction. In the
United Kingdom, motorways and trunk roads have been devecloped
As public works and hence a toll roads does not exist except
tunnels and bridges.

V.3.7 Maintenance

As discussed in section V.3.5, the maintenance is also under-
taken by the government authorities concerned. The maintenance
work for bridges and pavement is undertaken based on the guide-
lines established.

V.3.8 Typical Design' Standards

The speed limit in the United Kingdom is 112 km/hr. The maxi-
mum'design speed ig 120 km/hr. Either 120 km/hr or 100 km/hr
is used for motorways and dual carriageways. The typical cross
section of motorways and dual carriageways is shown in Figure
V.17.

eiféi”rll‘_i' “‘“"‘ 4

Figure V.7 TYPICAL CROSS SECTION

At present, forty-four (44) service areasg are provided along
motor'w'ays in the United Kingdom. The interval between adjacent
atreas i8 originally 40 km, and later as trallfic volume in-
creases, additional area is provided in between, so that the

spacing at the final stage is 20 km.
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V. AMERICA

i Genei'al

The land of the United States of America (hereinafter U.S. A.)
is largely occupying the central part of the North American
Continent with a land area of 9,372,614 km?, which is about 18.2
times to that of Thailand.

UJ.8.A. has a population of 241.6 million in 1986 which is about
4.6 times to that of Thailand.

GNP of the U. 5. A. is 4,185,490 miliion Dollars in 1986 and Per
Capita Income Iin 1986 is 17,323 Dollars which is 21.8 times to
that of Thailand.

V1.2 Highway and Transport Conditions

Vi.2.1 Road Network

The total length of highways and roads in the USA is 6. 21
million km. These roads are divided into the following catego-

ries by the administrative classifications.

Yederal Highway
1) National system of interstate and defense highway

The interstate highway is provided to connect the major cities
and the ‘industrial centers each other, and with the Important
iﬁternational- highways on the borders with Canada and Mexico.
As of 1987, out of the proposed total length of 68.861 km, the
Sectjons-*with a length of 67,034 km, which occupies 97%, have
been completed and in operation. The interstate highways
networlk occupieé only 1.1% out of the total highways and roads
network in the USA. It carries 20.9% of the total traffic.



This highway network is g.r_ade separated ag a standard and fully
aceess controlled. The number of lanes provided 1is between .
four (4) and cight (8):

2) Tederal-aid primary system

The primary system is the network connecting the.irn'portanf
major highways which serve the interstate, state 'a_nd regional
traffic. The total length of this highway system excluding
interstate highways 1s 414,000 km. This highway system was
approved by the Federal-aid Road Act 1921. '

3) Federal-ald secondary system

The secondary system involves the access roads from the agri-
cultural area Lo the market, the rural postal roads, schooling
roads, suburban roads in the rural area, the roads connecting
with airports, county roads, township roads, roads cohnec_ting
with the Tederal-aid system in the urban area, and the major
collector roads in the rural area. The total length is 640,000

lkm.
4) Trederal-aid urban system

The Federal-aid urban system is provided in the urban area or
in the other region designated by the State Highway Department.
The totlal length is 220,000 km.

State Highway

The state highway system is designated by the State, and in-
volves the primary and secondary roads which are classified
depending on the level of importance in the State. In some
States, county roads and municipal streets are also under the
jurisdiction of the State. The total length is 1,470,000 km-..

Roads under the contro}l of the local government a'utliori'ty

The majority of the road scctions is occupied'by the roads
which are under the contreol of the local government authoritj.
County roads, township roads, town roads and village roads are.
the roads under this category. The total length is 4,320,000
km. Two thirds (2/3) of this category are couh'ty roads.



Federal lands highway
The . forest highway,

Freeway

the public lands highway,

the park

I.Oad)
the parkway and thoe Indian reservation road are called TFederal
Lands Highway.

Freeways' are the highway-grade principal arterial highways.
They are divided and fully access contrelled highways.
In_ter'stat:e highway is considered to be a principal arterial
highway from the functional viewpolnt and also a freeway in

term of structural aspects.

The road length by type is shown in Table VI. 1,

Table VI.1 ROAD LENGTH BY TYPE

Length (km) Paved
Year Freewa: Arterial Secondary Others Total Ratio

Highway - Road %)
1968 43,845 6,401,128 405,556 4,839,265 5,928,794 42,
1969 48,807 705,187 438,135 4,879,031 5,971,160 43.
1970 - 53,701 603,335 438,870 4,907,101 6,003,007 44
1971 55,666 657,129 441,590 4,950,546 6,104,931 45,
1972 59,563 757,760 472,512 4,863,864 6,153,699 79,
1973 61,936 763,115 466,800 4,896,650 6,188,501 79.
1974 64,062 711,218 457,818 4,910,597 6,203,695 BO.
1975 64,653 772,812 460,430 4,942,335 6,240,230 80.
1980
1981 83,000 545,400 755,600 4,815,000 6,199,000 B85.
1982 80,000 55%,400 707,000 4,883,000 6,221,400 52.
1983 80,530 555,440 698,570 4,907,800 6,242,340 52.
1984 - . 81,105 558,159 696,702 4,%25,910 6,26},876 55.
1985 81,678 562,142 696,300 4,873,732 6,213,852 55,
1986 82,279 569,175 695,288 4,895,436 6,242,178 56.
1987 :

VI1.2.2. Transportation Modes
Thé_ passenger transport by transportation mode

Table V1. 2.

5
6

.5

1
7
7
el
8

0
0
G
0
0
0

The

is shown In

When 'réferring to the growth from 1974 to 1984, the roads show
an increase by 120% and occupy almost 85% out of all the modes.

The pasgsenger transport 1s dependent mainly on the roads in the

USA.



Table VE.2 PASSENGER TRANSPORT BY '1‘RANSP()RTATI(_)N "MODE- -

fuUnit: One b'ill_io"r'\' pe"r"é"or)s?km)

Yaar Passanger BUS Railways S Civil . - Tokal:
car Ariation

Quantity Quantity Quantity Quantity  Quantity

1975 1884 .0 40.9 16.3 234.7 2179.8
(276 2027.1 40 .4 16.9 264.6 2348.9
19717 2117.8 41 .4 16,7 284.8. . 2460.8
1978 2192.3 41.2° 16.9 327.0 2517 .5
1979 2128.1 44 .6 18.7 367.2 .. 2558.6
1980 2092.7 44.1 17.7 . 352.6  2507.1
1981 21231 43.6 17.7 347.6  2532.1
1982 2164.3 43.3 16,6 3s4.8 - 2589.0
1983 2195.2 42 .6 16.7 394.1 2648.7
1984 2233.9 39.9 17.5 424 .4 2715.7
1985 2282.5 38.6 18.3 468.0 2807 .4
1986 23491 37.2 19.2 514.5 2919.9

The freight transport by transportation mode is shown in
Table VI.3. The average share of each transportation mode
during the periocd from 1974 to 1984 shows 2% for civil avia-
tion, 20.4% for pipe lines, 31% for railways_, 20. 2% for roads
and 28.2% for inland shipping. The share of roads is'quite low
comparing with the rate for the passenger transport. However,
this is due to that the above data is . limited to the intra-
urban transport. When considering the short ﬁfips' in the urban
area, the share of roads will be tremendously high.

Table VI.3 FREIGHT TRANSPORT BY TRANSPORTATION .MODE

(Unit: One billion persons-kin)

Year Truck Railways Land pipelines Civil Total
Shipping Ariation '

Quantity GQuantity Quantity Quantity Quantiky Quartity

1975 730.6 1221.5 550. 4 815.9 el0 T ZARA L4
1976 820.7 1287.4 500.3 828.8 6.3 543,95
1977 B93.2 1342.2 592.2 ara.7 6.7 3712.7
1978 964.0 1396.9 658.2 43,0 7.6 3969.7
1979 978.5 1491.8 &84.0 . 978.5 7.5 4140 1
1980 893.2 1499.9 £55.0 9463 7.8 4002 .1
1981 a48. 1 1487 .0 659 .8 907.6 8.7 T 3910.7
1982 836.8 1303.5 564.9 210.9 8.3 B62d .4
1983 925.3 1353.4 577.7 894.8 9.4 L 3760.7
1984 275.2 1504.7 642, 1 14,1 "11.3 d047 .9
1985 961.7 1440.3 &54.8 C907.6 3.8 3954 .2
11.4 417 .0

13984 1023.5 1443 .5 605.1 933.4

- 8.0 .



VI.2.3 Number of Registered Vehicles

The increase of registered wvehicles is shown in Table VI, 4,

Table V1,4 NUMBER OF REGISTERED VEHICLES

Year Passenger Bus Trucks Sub-Total Trailer Total llotorcycle
- Car

1975 106,713 462 25,776 26,238 5,291 138,242 4,967

1976 110,351 478 27,720 28,198 5,836 144,385 4,989
1977, | |

1978 116,575 501 31,702 32,203 6,166 154,944 5,142
1979 120,248 520 33,350 33,876 6,242 160,360 6,502
1980 121,724 529 33,637 34,166 6,224 162,114 6,925
1981 123,462 544 34,451 34,995 5,683 164,140 6,831
1982 123,698 559 35,253 35,812 14,470 173,980 6,793
1983 126,728 586 36,548 37,134 11,935 175,797 5,585
1964 f27,867 584 38,047 38,631 12,561 179,059

f985 132,108 594 38,9289 39,583 12,838 164,529 5,480
1986 135,431 594 40,166 40,760 6,444

1987 V 6,262

During the period from 1975 to 1985, the num ber of registered
vehicles inereased by 124% to be 132 million vehicles. Trucks
increased by 151% from 25.8 million to 239 mmillion units during

the same period.

VI.2.4 Accidents

In 17974, the: speed limit was determined to be 88 km/hr (656 MPHD)
on all the roads in the USA. Yowever, in 1987, and in limited
sections on the interstate highways, the speed limit of 104 km/hr
(85 MPH) was aliowed.

The number of killed persons by accidents on each highway

category for the past several years is shown In Table VI. 5.



Table VI.5 NUMBER OF KILLED PERSONS BY TRAFFIC ACCIDENTS

' vear | 1982 | 1983 | 1084 | 1985 | 1986 | 1987 | 82-86 | 1987/82-86
Average Average
weban | 1,090 1 1,878 1 2,043| 1,951] 2,1t8] 2,000} 1,996 1.05
Inter - e S R ———
stale | rural | 2,080 | 2,120] 2,225 2,163| 2,131] 2,504 2,146 | © 117
highway :
total | 4,071 4,008| 4,268| 4,114 | 4,250 | 4,605| 4,142 | 1.1l
Others 39,862 | 38,577 | 39,987 | 39,711 [ 41,837 | 41,781 | 39,995 .04
Total 43,933 [ 42,585 | 44,255 | 43,825 | 46,087 | 46,388 | 44,137 1.05

Itvery yecar, more than 4,000 persons are killed 7by traffic
accidents on the Interstate highways. '

The number of traffic accidents involving injury to persons and

other

Table VI.6 NUMBER OF TRAFFIC ACCIDENTS

related data are shown in Table VI.G.

Accident rate

Number (million veh-km?)
of Number Number -----------rmorm e
Year traffic of of number number number
accidents injured killed of of of
acci-  injured killed
dents .
1975 1,861,131 2,808,323 45,500 87.0 131.0 2.1 -
1976 1,926,350 2,913,066 46,430 83.0 125.0 0
1977 |
1978 2,156,000 3,166,700 51,163 87.0 127.0 2.0
1979 2,155,200 3,150,000 51,083 87.0 128.0 1.8 °
1980 2,063,200 3,150,000 51,077 82.0 120.0 2.1
1981 2,089,200 3,010,000 49,268 - 81.0 '120;0' g1}7
1982 1,999,015 2,928,000 43,862 81.0 - 114.0 1.6
1983 2,042,966 3,001,000 42,985 76,0 113.0'_‘1;6
1984 2,189,622 3,210,000 44,237 8.0 116.0° 1.5 -
19856 2,257,668 3,340,400 43,795 78.0 117.0 1.5
1986 2,292,962 3,400,000 46,056 76.1 115.0 :11.5 .
1987 46,386 ' '




V1.3 Motorway Development

'\I'I'.'3V._l History. :

In 1807, the New York State Assembly approved the establishment
of th_'é Bronx River Commission, which was later acquired the
land on both: banks of the river, and constructed the strip parks
and __roads. on the parks. This road is called the parkway, which
was planned as a motorway with four (4) lanes. Originally, an
environmental engineer, Hahman Marck planned this road as a
divided road with uninterrupted land in the median. The basic
design principles proposed were as follows:

— wide right-of-way acquisition like a park

— "acées—;s -controlled road

— gi‘ade separation with other roads topography., without deep
cuts. and high embaunkments

— minimum disruption to. natural beauty and vegetation

These basic principles were formed and implemented before 1926.
However, these concepts were not always introduced, and later
in 1933, these concepts were gradually applied. In the 1520s,
traffic congestion was observed in the urban areas and in the
intra-urban highways. The easy countermeasure to solve this
congestion was to increase the number of lanes; 2 lanes to 3
lanes and to 4 lanes. IFurthermore, it was obvious that the
gseparation from the other direction traffic is necessary 1in

order to operate the multi-lane road safely.

The total length of divided highways except inter-urban high-
ways as of 1937 was 1,920 km. In the beginning of 1937, Presi-
dent Roosevelt ordered the Bureau of Public Roads to conduct
the study on the proposed six (6) toll highways which traverse
the continent.

The study report indicated that the construction of toll high-
ways traversing the continent is not recommendable, but the
inter-regional and intra-urban highway network with a total

length of 42,700 km is necessary.
Based on the recommendations in the report, the National Inter-

regional Highway Committee was established in 1841 and the
study report on the motorway network was prepared in 1944, The

J— 83 ——



report recommended the motorway network with' a tétal-lenéth of
62,400 kms including the access roads. The total length of
interstate highway network should be.;&')‘z},OOO km and the routing
. should be finalized through the discussion with the State
authorities concerned. The accumulated length of proposed

highways recommended by each state was 72,110 _km.

In August 1947, the preliminary. routings-of ‘the interstate
highway network was discloged. The total length was 60,320 km.
In September 1955, the circumferential interstate highways
with a total length of 3,680 km were added. '

By the Fcederal- Aid Road Act 1956, the total length of inter-
state highways was increased from 64,000 km to 66,000 km. Due
to this act, the Federal subsidy was secured.

The road development in 1960’ 8 was focuséd on the treatment of
the traffic demand in urban areas. In the Federal-Aid Road
Act, 1968, the length of the Interstate highway network was
further expanded by 2,400 km to be in total 68,400 km. The
road development in 1970" s was concentrated on the {reatment of
the rapid urbanization, traffic congestion, environmental

issues, and energy related problems.

The road development in 1980" s as focused on the rehabilitation
and maintenance of the existing deteriorated highways.

Vi.3.2 Motorway Network

In recent vears, no toll highways have been constructed. The
present status of toll highways (motorways) as of 1985 is shown
in Table VI1.7. : :

The number of administrations of toll highways is 40 institu-

tions, and the classification is shown in Table VI. 8.

_..84 o



Table VI 7 PRLSLNT STATUS OF TOLL HIGHWAYS (MOTORWAY)
As of 1.1.1985

Ny (km)
-Highway Classification " "Total Length Toll Road
' Sections
Interstate 4,329. 50 3,968, 28
Highway
Federal-aid = cccomeie e
Highways Primary system 1,531.61 1,271.91 -
Secondary system . 43,44 T 41.99
Urban system s2.13 52,13
State Highways 2,072. 39 2,047. 77
Other ' ‘Other local govern- 298.95 298. 31
Highway - ment highways
Total 8,328.02 7,680, 39

Table VI.& CLASSIFICATION OF TOLL BIGHWAY
ADMINISTRATING INSTITUTIONS

*Toll Highway Administrating Number of Number .of Liength

Institutions institu- routes km
Lo . tions

State Transportation Dept. a 5 256. 96

State Highway Dept. 3 7. 252.13

State’ s other Dept-. 2 4 118. 10

County

City and Village 2 2 29.77

District

Authority 15 38 3,084. 37

Commission 6 16 2,322,413

Administration 1 1 68. 38

JV of Commission & State 2 8 670. 63

Trans. Dept.

Private Company 4 7 50. 68
- Total S 40 38 7,753,456




The expressway network in USA is shown in PFigure VI, 1,

Expressway Network in U.S.A,
Expressways in Operation 69,202 km (1985)

Figure VI.1 THE EXPRESSWAY NETWORK

VI1.3.3 Future Plan

The construction of the Interstate highway network, which com-
menced in 1960° s has almost reached to the completion except
some scctions. By the 1987 Act, this network is scheduled to
be completed by September 30, 1993. However, no future plan
of the motorway construction has been disclosed. ‘

¥1.3.4 Highway Administration

The highway administration is implemented by Federal govern-
ment, State and the local government. Excluding some excep-
tions, the duty of the Federal government is to promote the
highway policy by utilizing the Federal-aid system. Duties and
responsibilities of the [Federal government in relation to the
highway developments are divided into the following:

JFederal government - responsible for preparing and enforcing




the common standards and specifications, and for distributing
the federal subsidies. :

State and local government - in charge of design, construction
and maintenances rchabilitation.

The organization chart for the highway development is shown in
Figure V0.2,

[ Congress . I K . State Conzfe:ss

Laws related to Highways State costitution )
Revenue Law La!s_ related to Highways
d . Revenue Law
T T = A .
Fadoral Highway o Some A1 Soae °
Adrmlnisti dtion states states states states
: [
, A=y Kpprajsal of plans
» Flox of responsibilitiy
Federal - } b and fund
fund State Highway Local -
Departnent ! ¥ Govenment Toll Road
|
N _!, 3 L Toll Bridge
Local Govenment ;
Institution for ° TR e P"b;!c Carp.
pleaning and discussions Public Authority Harbours
R —
- - - 1_ . 4 Regional Highways
Federal-aid Wighways State Highways Regional Highways (oostly Local Govenmept and
(Federal and stste Fund) (State Fung) (vostly State Fund) Federal/ State Fund)
AL states All states sone states ¥oS1 siates

k1 Financing for Federal-aid Highways

2 Financing for State Highways or local government Highways.
Authorities are given to the local government to finance
the project, and to the Public Corporation or Authority to
collect tolls,

Figure V1.2 ORGANIZATION CHART IFOR THE HIGHWAY DEVELOPMENTS

VL.3.5 Financing

The financial sources for the highway development are coliected
mostly as highway users tax including gasoline tax and diesel
o1l tax By the Highway Revenue Act, 1956, the Federal Highway
Trust Fund-, .which is responsible for the highway users tax, was
founded. Most of the State Governments established also the

Highway Trust Fund.



The State Taxes related to highways and automobiles as of
December, 1985 are shown in Table VI, 9,

Table V1.9 STATE TAXES RELATED TO HIGHWAYS & AUTOMOBILES

Taxes States collect Tax rate:
Fuel Tax All States 7 - 18 cents/galon.
Gasoline All States Average -
11.08 cents/galon
Light oil All States 7 - 18 cents/galon
(except State_of
Wyoming).
Gasohol 46 States 3 - 16.5 cents/galon
Petroleum gas 47 States 4 - 17.4 cents/galon
Sales Tax 18 States 2 - 6% -

(average 4.21%)
License Tax 15 States o
for ¥Yuel dealer

Registratoin Fee, All States
License Fee
Cargo Mile Tax, 17 States

Passenger Mile Tax
Other handling charge

The share of the Federal Government in the Federal-aid highway
project is shown in Table VI. 10. ' B

Table VI.10 SHARE OF THE FEDERAL GOVERNMENT IN THE
FEDERAL-AID HIGHWAY PROJECT

Federal-aid Highway Share of TFederal Government (%)
Interstate 90

Primary system
Secondary system 75
Urban system

The revenue and expenditure of the highway related program  as
of 1985 is shown in Table VI.11. The total revenue 13 59.6
billion US dollars in which the revenue from. the highway useéer



tax including fuel tax and automobile tax occupies 59% (33.4
billion dollars) out of the total revenune. Regarding the
expenditure, 47% (26.9 billion dollars) is spent to the capital
investments including construction and 28% (16.0 billion dol-
lars) to the maintenance and rehabilitation programs.

The expenditures of the Federal Highway Trust Fund in the
fiscal year 1985 are shown in Table VI.12. Out of the total
exp_enditures, 29.5% (3.9 billion dollars) goes to the inter-
state highway program, 27.5% (3.7 billion dollars) to the
primary, secondary and urban systems and 17.5% (2.3 billion
dollarg) to the interstate highway program.

Table V1.11. REVENUE AND EXPENDITURE OF THE HIGHWAY IN 1985

Unit: million %

Amount Ratio
A Tax:imposed to highway users
Fuel tax, Automobile tax 33,381 58.6
Toll load revenue 2,218 3.9
B Other taxes and fees 14,749 25.9
C Revenue from investments 4,21 7.4
D Revenue {hiBaC) {1000.,0)
54,579 95.0
E Revenue from issuing bonds 5,279 9.6
F Transfer
Highway trust fund -
Other funds -
State '
. Country, town -
Other local governmts -
G Withdraw (+), deposit {-) from/to
savings -2,912 -5.1
: . : (100%)
H Financial sources appropriable 56,346 100.0
1 Expenditure to capital investments 26,888 47.2%
J Maintenance, rehabilitatlon, traffic
control 16,032 28.2
K General administration, studies 4,033 7.1
L Traffic enforcement, safety 5,334 9.4
M Payment of interest 2,106 3.7
N Repayment of debt 2,553 4.5
56,946 100.0

0 Total of Expenditure




Table ¥1.12 EXPENIMTURES OF THE FEDERAL INIGHWAYS
TRUST FUND IN 1585 :

T amount TR
nnit rmillion 3

‘Interstate system 3,023 29._5
TFFederal-aid _ : C
Highway Jfinancial Primary system . 2,239 16.8
Source .
Secondary system 590 4.4

(Payment from
the Highway Urban system - 833 6.3
Trust Fund) _ ' '_

Interstate 2,322 17.

5
Qthers ' 2,976 22,4
{Research, Study,
Rehabilitation).

Sub-total 12,883 96.9
Other financial 407 3.1
sources '

Total 13,290 100.0

V1.3.6 Motorway Operation

The opecrating status of the toll highways under the jurisdic-
tion of the public institutions is shown in Table VI. 13.

The total revenue in 1985 was 7 billion dollars, in which 3.3
billion was from the income {rom operations, and the remaining
was from the proflits by issuing bonds. The income from toll
collections was 2.5 billion dollars, which occ1ipiés 36% out of

the total rovenue.

The tolal amount of expenditures was 4.8 billion ‘dolilars in
which 1.068 billion dollars was spenl to the capital invest-
ments, one billion dollars to the maintenance and operations, 2
billion dollars to the repayment of bonds and payment of inter-

st

The average construction cost of the typical state-controlled

toll highways, with an aggrogated length of 2,904 miles, 18



2,19 million dollars per mile (1.37 million dollars per km).
The average revenue per mile is 390,000 dollars, which is
equivalent to 18% of the construction c¢ost. In these toll
highways the redemption period is 5§—15 years, which shows the
sound operation.

Table VI.13 OPERATING STATUS OF THE TOLL HIGHWAYS

Revenue Expenditure
Hlt;; State Caunty City [tem State  County - City
Contral  Central Control Control  Zentyrol Conigl Total

Seginning reserved (1)

talance 3,068,970 - - ~ Expenditure 4,171,051 115,648 431,732 4,763.431
Revenuve 6,202,677 2.92. 353 489,554 €,984,584 Ixpenditure 973,263 42,248 40,470 1,055,981

. to capital

Beyenue from 158, 242 0 1] 158, 742 investimant

highway usars

o ) Maintenance & Qpera- §77,278 28,720 100,676 1,008,674

Toll ravenue 2,027,93 53,531 425,572 2,507,034 tion expenses

. L i (including expenses
tiet revenue from 285,594 1,576 25,100 322,210 for toll collection)

jovestments |
Gereral expenses 185,575 20,753 233,500
Other revenug (5)229, 118 (6)31,191 (1)26.29 286, 600 )y 21,1713
Traffic enforcement 82,3598 1,191 83,759
Jup-Total 2,161,348 92,325 489,554 3,345,227
' ' Transformation (8) () {10)
Nevenue by 3,437,629 200,028 0 3,637,857 (ordinary expenditure) 147,773 7.789 241,903 397,449

issuing bonds
Repaynment of bonds 1,293,224 53,433 369,752 1,721,409

Payment of interest 411,596 6,288 49,331 467,415

(including office

eXpeENnses)

Ending reservad {4)

balance 9,100,605 - - -
Total 9,271,647 292,353 489,554 - Total 9,271,636 115,648  4B1,732 -

VI.3.7 Toll System

Toll rates to be charged are determined by considering the
construction costs, maintenance costs, expenses for paymoent of
interest, the forecast tralfic volume, and the required period

to be {ree of charge (40 years).

The vehicle classification for the toll collection purpose in
major toll highways are as [ollows. DBasically, therc are three
methods - ntimber of axles, weight, and type of vehicle systems.

In most toll highways, the axle numhber System is adopted.
Depending on the highway, the classification varies between 4 —
5 categories in the shorter highway and more than 8 calegories
in the longer highway., In the weight system, the wvehicles are



clagsified by the weight of vehicle.

In the type of vehicle system, vehicles are classified into
three types - passenger car, truck, and bus. The toll rates
adopted in the major toll highways are shown in Table VI 14.
In relation to the ratio between types of vehicle, by making
the passenger car 1.0, trucks with two (2) axles are imposed by

1.0 — 2.0 times, three (8) axles by 1.0 -— 3.0 times, four (4)
axles by 1.5 — 4.0 times, five (5) axles by 2_. 0O — 5,0 times and
six (6) axles by 2.4 — 6.0 times, Buses are also charged by

the same rate as the trucks.

Table V1.14 TOLL RATES IN MAJOR TOLL HIGHWAYS

(Unit : cent "per_ mile)

passenger Trucks with
Name of Toll H1ghway car five axles

Intra-urban Toll Highway

Blue Grass Parkway (Kentucky) 1.8 5.5
EBverglades Parkway (Florida) 1.0 3.8
Indiana Toll Road 3.0 9.3

JFK Memorial Highway Segment 9.1 27.3
New dJersey Turnpike 2.3 7.7
Turner Turnpike 2.3 7.6
T ntra-urban Toll Highway
“Dalias North Tollway (Texasy 50 12.0
Dallas Toll Road (Virginia) 7.0 T e
Massachusetts Turnpike-Boston 6.3 16.3

Extension

In the case of New Jersey Turnpike, which has a total length of
189 km, twenty-eight (28) interchanges are provided. This
highway is operated by the closed system. On the Garden State
Parkway, fourteen (14) toll plazas and nineteen (19) ramps are
provided to collect tolls with an application of the open

system.

—a 92_



VI.3.8 Maintenance

The AASHTO Maintenance Manual defines the maintenance and
construction works in the following four (4) categories.

1)

maintenance

traffic services
physical maintenance

Construction

betterment
reconstruction

The a'utho'ritjies in charge of highways adopt the new management

mé_thod in the maintenance work, which includes the following

activities.

Establishment of the yearly work schedule
Programming of budgets and distribution of funds
Approval of work and supervision

Work implementation schedule

Evaluation of work

Financial control

Figure VI.3 shows the distribution of the maintenance services

and expenses.

tralfic surface aud‘s%
service base course
208

-sbiuciures s ¢

Figure VI.3 DISTRIBUTION OF THE MAINTENANCE
SERVICES AND EXPENSES



VI.3.9 Typical Design Standards

The design standards for highway design which were agreed
through AASHTO are used all over the country. The standards
which were determined of the Federal government level are quite
a few. In the TFederal-aid Road Act, 1916, it is reguired that
the roadway width to be more than 4.8 m and that the height
clearance to be not less than 4.2 m.

At present, a policy on Government Design of Highways and
Streets, 1984, published by AASHTO is used as a guide.

The recommended design speeds of motorways are 96 km/hr in’ the
suburban region and 112 km/hr in the rural area. However, 80
or 96 km/hr is also applicable in the mountains regions.

The typical cross section in the rural area 'r'ecoxnmehded. in the
AASHTO Ceometric Design Policy is shown in Figure VIi. 4. The
number of lanes shall be at least two (2) lanes for each direc-
tion. The lane width should be 3.6 m.

‘ __BOY 62.0-70.0
1 S e

Figure VI.4 TYPICAL CROSS SECTION IN THE RURAL AREA

Taking the Ohio Turnpike as an example, every 40-60 km a Serv-

ice Plaza is provided.









Vil. INDONESIA

Vil.1 General

The land of the Republic of Indonesia (hereinafter Indonesia)
jis located 1n the sastern end of the Indian Ocean. It has some
13,000 islands with a land area of 1,905,000 km?
3.7 times the area of Thailand. The Java Island. which is the
most developed island in Indonesia, has an area of 132,187 km?,
which is 7% and 25% to that of the whole Indonesia and Thailand
respectively,

which 1is

Indonesia has a population of 170,180,000

in 1987 which is
about 3 times to that of Thailand. '

GNP of Indonesia resched 75,232 million Dollars in 1986 and Per

Capita Income in 1986 was 451 Dollars, which is 87% to that of
Thailand in the same year.
VIl.2 Highway and Transport Gonditions
VIi.2.1 Road Network
The growth of road network in the years of 1984 - 1986 is
presented in Table VIL 1.
Table Vi1.1 GROWTH OF ROAD NETWORK
Number of kilometres
““““““““ Highways, Density
main or Secondary to total
Year Motor- national regional Other fercentage natwork
Ways roads roads roads Total oaved per sq. Km.
1984 iz, 215 36,146 129,515  177.896 4.3 0.19
- 1985 12,424 39,003 153,605  205.030 61.47 0.11
163,614 219,009 £2.25 0.11

1988 198 12,942 42,453




The percentage of length of motorways and mational roads to

total network iz about T%.

VIL.2.2 Transport Modes

There has been less data lor the transport by every mode in

indonesia.

According to couniry Paper of Seminar-Cum-Study Tour on Toll
Road System in Japan (ESCAP 9 Nov. — 18 Nov. 1988), the trend of
transport modes wasg stated as follows; o -

The greatest transport growth has occured in the road sector
where there was a 14.1% average traffic growth rate recorded
at all traffic counting stations from. 1973 to 1981 and in the
aviation sector where there was an 18% average pasSenger growth
rate from 1972 to 1980. The growth rate of regﬁlar liner
service shipping tonnage was about 6% in 1970, whereas demand

in the railway sector has remained static In this same period.
Road transport dominates the land transport system, according
to the 1977 Government survey, 90% of all land based passenger

traffic and 74% of goods movement were carried out by motorized

road transport”.

Vi.2.3 Number of Registered Vehicles

“The number of registered wehicles from 1984 to 1986 is showi in
Table VIIL 2.

Table VII.2 NUMBER OF REGISTERED VEHICLES

Four-plus wheels

Tractors,
Buses &  Goods - trailers & Motor-
Year Cars coaches vehicles Total semi-trailers . cycles
and vans -
1984 929,587 191,110 793,849 1,913,546 . b) 4,556,095
1985 987,099 221,463 845,33 2,063,900 ©B) 4,765,076

1984 1,059,851 254,576 276,684 2,195,111 b) 5,115,925




The average growth rates of the vehicles for the pasgsenger and
freight transport from 1984 to 1986 are;

Vehicles for passenger transport 17. 5%
(Cars / Buses)

Vehicles for freight transport 10. 6%
(Goods vehicles)

vil.2.4 Accidents

In 1986, there were a total of 38,000 traffic accidents involv-
ing vehicles, in which 9,714 people were killed and over
46,000 injured, 20,000 of them seriously. Although the numbers
of accidents and fatalities have declined marginally in recent
years as shown in Figure VII.1, in part due to improvements in
the safety standards of both roads and vehicles, there is no

cause for complacency.
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Figure VII.1 ROAD ACCIDENTS 1977—1986

On the .other hand, Figure VII. 2 shows general trends of traffhic

accidents on. toll roads.
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Figure V11.2 TRAFFIC ACCIDENTS ON TOLL ROADS

VII.3 Motorway Development

Vil.3.1 History

The rapid growth of the Indonesian economy since 1965 has
caused significant demands in the_transport sector, not only in
economic terms, but politically in ac}jie‘v_in'g-t'he national motto
of "Unity in Diversity” as well, The greafe's't trangsport growth
has occured in the road sector where there was a 14.1% average
traffic growth rate recorded at all traffic counting stations
from 1973 to 1981, and in the aviation sector where there was
an 18% average passenger growth rate from 1972 to 1980. “The
growth rate of regular liner service shipping tonnage was about
6% in 1970, whereas demand .in the railway sector has remained

static in this same period.

Road transpori dominates the land transport system, according
to the 1977 government survey, 20% of all land based passenger



traffic and 74% of goods movement were carried out by motorized
road transport.

The number of motorized vehicles presently on the road in
indonesia is somewhat difficult to obtain accurately as the
official number Qf registered wvchicles does not take account of
those obsgolete ones and no longer in use. The corrected fig-
ures from 1972 to 1977 indicated that the number of motorized
vehicles in Indonesia had more than doubled in this period with
an average annual growth are of 15.4%. The average growth of
the truck fleet was even higher at 18.4% per annum in this
period.

Throﬁgh the above sense on national soeial and economical
development, a state Toll Road Authority in the form of limited
liability corporation called PT. Jasa Marga or in English The
Indonesia Highway Corporation (IHC) was established in March
1978.

Since 1978, PP Jasa Marga has constructed and managed the toll

roads and bridges as shown in Table VIL.3, and a total of 287.7
km toll roads and bridges are in operation at present.

Table VII.3 OPERATING TOLL ROADS AND BRIDGES

Road Link I.ength Starting date
C (n km) of operation
T Jagorawi o 61 T 80— 03—1978

(Jakarta, Bogor, Ciawl)

-— Citarum bridge 0.2 14— 08— 1979

— Tallo Lama bridge 0.2 26— 08— 1981

— Kapuas and Landak bridge 0.8 27-—91—1982

- Mojokerto bridge 0.2 15 — 07— 1982

— Semarang artery 15.0 .09_07f1983
{section A & B)

— Jakarta-Tangerang-Merak 39.0 27 — 11— 1984

- Prof-., Dr. Ir. Sediyatmo 114.0 01 —04— 1985
(J_akarta Airpoft Access Road)

— Belmera (Belawan, Medan, 34.6 15— 12— 1986
Tanjung Morawa)

— Surabaya-Gempol 13.0 26 — 07— 1986

— Cawang-Semanggi 6.7 20 — 04 — 1987

— Jakarta-Cikampek _'ESO U;E&

Total A




Vi.3.2 Motorway Network

At present (1989), there are 12 opefational toll facilities

covering both urban and intraurban regions:  This network con-
sists of 8 toll roads and 4 toll bridges with a total length of

287.7 km (see Table VII.3 in previous section).

Figure VII. 3. illustrates the trend of the toll roads developmeéent
between 1978 and 1988.
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Figure VII.3 LENGTH OF TOLL ROADS

The locations of motorways are shown in Figure VII. 4.
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Figure VIi.4

LOCATION OF TOLL ROADS IN INDONESIA
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Vil.3.3 Future Development Plan

A number of toll.facilities are now under construction so that
by the year 1990 an additicnal 60.5 km of toll roads will be
operational as in Table VII 4.

Table VIL.4 TOLL ROADS UNDER CONSTRUCTION AS OI" 1987

"Road Link . Length Construction Estimated
: {in km) commenced date of
L AR o completion
Semanggi-Grogol 10 1987 1989
Padalrang-Cileunyi 34 1987 1990
North-South link 16.5 1987 1990
Thetal s T TGy T T

There are also some road links planned as listed in Table
VII. 5, as potential toll roads to be constructed.

able ViI.5 TOLL ROADS PLANNED

Road Link ) Length N Remarks

(in km}

“Semarang artery section C 12.0 FS
Surabaya-Gresik 19.0 FE
Jakarta harbour Road 22.0 R
Jakarta Outer Ringreoad 54.1 Iz
Cikampek-Padalavrang 60.0 NS
Grolgol-Pluit 7.0 S
Medan-Binjai 24.0 FS
Cikampek-Cirebon 130.0 S
Yogya-Solo - 60. 0 rs
Cirebon-Tegal _ 69.0 PEFS
Semarang-Batang 75.0 PFS
Tegal-Batang - 69.0 PrS
Surabaya- Mojokerto 39.0 PI'S
Gempol-Malang 56.0 IS
Gempol-Pasuruan 26.0 PrFS

Tangerang-Merak - . . 75.0 .. U 8 C RN

Total 979. 1
PFS = Pre Feasibility Study FS = Feasibility Study

FIXL = Final Engineering
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Vil.3.4 Motorway Administration

Related law and regulationg: Law No. 13/1980

Administration setup:

1.
2.
3.

Name : PT Jasa Marga

Date of Establishment: March 1978
Nature .. : It is the only Toll Road Anthomty

throughout the country whose resp0n51b111ty is in the
field of construction, operatlon and maintenance of all
toll roads and toll bridges throughout Indonesia. The
Government of Indonesia is the single share holder of
the Company. Although the authority in managing -the toll
roads by law has already been transfered by the govera-
ment to PT Jasa Marga as stlpulated in Road Act Number 13
year 1980, it does not exempt the government from 1its
responsibility {for a proper toll roads operatlon
Organization : The organization chart of PT Jasa
Marga is presented In Figure VI 6.

Number of personnel and breakdown:

The officiala of PT Jasa Marga have been steadily in-
creasing in the number together with the extended opera-
tion of toll roads and toll bridges in Indonesia. TFigure
VII.5 shows the trends of PT Jasa Marga officials since
ite establishment in 1978 with the following breakdown as
of September 30, 1988.

Head Office : 510
Operation Qffice 2,893
Construction Office 115
1988 : s

nwe |

N3

piLL]

2191

[LTT O
1744

i'l‘ '

el

ﬂn .!g T T

1800 [~

VRN P R R
e Fdr gt

il

—t

&1 &f dnaramder YO.U8ED

Figure VII.5 TRENDS OF OFF!CIALS IN PT JASA MARGA

—102—



'BOARD QF COMhﬂS&OHERS!

HOLDERS

AUTHCRIZED SMARE HOUDERS

SHANE

Figure V1I.6 ORGANIZATION CHART OF PT JASA MARGA

[—m.——..,.m.—-.—..—._-—-—_,—u_.-.._——-_——.-—.-.-—..-—.............._...._.,—...—-.—...——o—

T

. S — —— ] — . —— e, s o Tt o

Ioqoen rreplQ pub Josluer)

FRLURD JOLUE] JDuIsIY]

tuswdoyeaeg

vejiviioidry o noeing

Lrupiunssdy jo nossng

s3UoY|s Jo  abrung

R
|0Jivoy pun TuUswrbuorly

Jedpng  Jo  posrng

[—

Ca.

JOIHT VENTURE co.

Y. AFFILIATED

|
-

woplbiislvjwpy

J2 nosang

FEYRYENT: | 2eejbon

UoITIAlD uolioredg

jevupritd  Jo noeIng

Jalurd  Judwge|vasg

pus  Ny3JorswH

YOINAID RIUBUSLIUICK

-
i
—1 |
o || ‘
- Y
I
L‘J -
c i
& l
— 4 T
ol Ll
] N
Z
. N
= -
AR
u <
& i
° |
- [ ] {
z ]
L
w O I T
o O B e
o |5 "
; W
| ] e
a |l
[ "
Eol -
= lal
Wy
fod =
b |
a || o
2 b
= |
™|
- -
|
[ .
e N ~
o
) -
o o o
o W "
B 9;". I o
W o ||
2 w |
A/ 51
< =
. X |
o O
[od Y] !
_g =
I
@ SR

4
»

~103—

ler oo e mm e e e —

e PR T I E T

\

8.TYFE A DOAHSH

:

TYPE O DAAHCYH

]

ETLAHEH

[+

TYre

L



VIL.3.5 Financing

The financial resources are as follows:

— QCapital {unds from Government Rp. 53,200, 000,000
— Subsidies funds from Government Rp. 267,637 , 814,000
— Rorrowing from financial institutibns Rp. 283,718 , 000,000
— Operating revenucs Rp. 9,324,271,000
— Qthers : Public ‘Obligation

Vil.3.6 Operatidn

The toll income (1978 — 1988) which igs the main réve_nue of .PT

Jasa Marga are as follows:

Table V1I.6 TOLL INCOME (1978 — 1988)

Year Toll. Income

1978 Rp. 486,227,545
1979 Rp. 1,604,559,255
1980 Rp. 2,839,790,500
1981 Rp. 3,781,090,380
1982 Rp. 6,335,157,492
1983 Rp. 11,129,863,000
1984 Rp. 16,205,687,000
1085 Rp. 35,280,693,000
1986 Rp. 46,868,515,000
1987 Rp. 67,374,817,000

1988 (up to Nov.) Rp. 84,812,631,000
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The financial operation in 1988 of PT Jasa Marga is:

: Year 1986 .
Revenue - - - . in Rp. in percentage
Toll income . 46,868,515, 000 75.3
Road bonds
Public placed
Private placed 15,433,620 ,000 24.7
- Others —
Total o 62,302,135,000 100.0
Ixpenditure
Personnel 6,205,909,000 1.0
Tax ' — '
Construction cost 565,444 ,415,000 93,7
Repair & maintenance 1.,787,293,000 0.3
Jnterest payment 30,028,137,000 5.0
Repayment of credits —
Others _ —
Total 603 ,465,754,000 100.0

VIL3.7 Toll System

Toll collection system in Indonesia depeands on where the toll

roads are located, rural area or urban area, as follows;

Rural area closed system
Urban area closed and open system

Although toll rates also are varied by roads as shown in Table
VII.7, the average toll rate for passenger car is Rp. 058, 3/km.

Table VII.7 TOLL RATE BY ROAD (On August 1, 1988)

_ Passenger car Ruses, trucks

Jagoraw; 56.6 75.5
Jakaftaf’l‘angerang T4.6 119.9
‘Surabaya-Gempol 45.9 80.3

Belmera 58.5 102, 3
Semarang 33.3 G6. 7
Ciujung~Serang G4. 5 64, 5

_ .Ccngkareng 217.4 217. 4
South-West 73.56 73.5
Jakarta-Cikampek 68.5 109. 6 B
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Vil.3.8 Maintenance

Maintenance works have been increased recently due to the
increase of traffic volume in order to maintain good driving
conditions, to suit users’ needs, and to provide safe and
smooth traffic on toll roads. '

Maintenance centres in toll roads are located in every 20 — 30

km in average, and the share in expenses for maintenance to the
total is 0. 38%.

Vil.3.9 Typical Design Standards

The typical cross section adopted in the toll road_s in rural

area 1s shown in Figure VI 7.

upit: m

i " s

Figure VII.7T TYPICAL CROSS SECTION

The desgin speed for the toll roads in rural area is 120 km/h.

The interchanges and emergency parking bays are located in
every 5 — 15 km and 10 km respectively.
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Vill.  KOREA

Vil.1 General

The land of the Republic of Korea C(hercinafter Korea) is locat-
‘od in the Korean Peninsular and is expanding 400 km in north-
scguth and 300 km in east-west. Its land area is 99,000 km?
~which is approximately 1/5 to that of Thailand. And Korea has a
population of 42,080,000 in 1987, which is approximately
80% to that of Thailand.

CGross National Product (GNP) of Korea reached 98,145 million
Dollars_ in 1986 and Per Capita Income in 1986 was 2,383 Dollars
which is 3 times to that of Thailand.

ViH.2 Highway and Transport Conditions
V2.1 Road Network

The Korean roads are divided, according to the Road Law, into &
clagses, 1.e. National Expressway, National Highway, Special
City Road, Provincial Road, City Road and Gun (County) Road.
The definition of these classes of roads in the said law and
the agencies responsible for their management are shown in
Table VIII. 1.

Table VII1.1 CLASSIFICATION OF ROADS

Class pafiaition Agency iteaponsibla

le!l Definition Agency Responsible e aagement

‘for Hasagemcot

Ratlonal ﬁoads used axcluslvely by Hinister of Copstrag- Provincial Roads formlng a dsecoiufa:y net- Governoer of Province
Expressway avtomobliles for high spaed tlan fwith Korea- Road work which p:ov; iatounsaqan
- - eransportatlon linking major fighway corporation batwean provincla C
urban cenkers acting far him
: Ccity Road Roads within the boundazies of Hayor
Hatfonal Roada linking lsportant urban  filnister of Construc- each clty
Tthgivay conters ports and harbours, tion tc:ty |ﬁyur in ——
t the munlcipa
:t:’po::; Qﬂsi??ﬂ?ﬁgrii? B junsd;ctsgn! Gun Rural public roads connecli:ﬁ Gun {Count y} Chief
national trugk road network . {Count¥) willages w#ith Lhelr Gun centex

ar wlth nelghboring towns

Spetial Roads within the bogundaries of sayor of Speclal Oty
City Road Seoul Special City, and Pusan, under the direct
Taggu, Intho'on, Xwangju and zontrol governmeat
Taejon cities under the
dlrect control of. the pational
government
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The growth of road network in the years 1984 -~ 1988 is present-
ed in ‘Table VIII. 2. : '

Table VIIL.2 GROWTH OF ROAD NETWORK

Length in kms

High- Secon - _ .
Year Motor- ways, dary or QOther Percen - Density
ways main or regional roads: - tage- of -total
National roads ' _Total - paved network
1984 1,421 12,244 10,079 27,259 51,003 46. 3 0. 51
1985 1,415 12,241 10,167 28,441 52,264 49.8 . 0.52-
1986 1,415 12,258 10,314 = 29,666 53,653 54.2 . 0.54
1987 1,539 12,253 10,328 80,569 54,689 57.2 . 0.55

1988 1,550 12,255 10,577 31,396 55,778 61.4 - 0.56

The average growth rate of the motorways and-the total ro'ad
network in length, within 4 years 1984 — 1988, are 9.0% and
9. 4% respectively. - ' ' '

The percentage in length of the motorways and national roads to

the total road network is approximately 25% — 27% through the .
vears 1984 — 1988. ' o

VI1.2.2 Transport Modes

IDomestic passenger and frecight transport by modes are presented
in Table VHI.3 and Table VIII. 4 respectively.

Following characteristics on road traffic are identified

through these tables:

— Shares on road Lrafflic for passenger and freight are 73.6%

and 48.41Y% respeclively in 1987,

— Bhare on road Lraffic for passenger has kept"oon_t_;inuou_SIy
high value, i.e. 73 — 74% for 7 years of 1980 — 1987. '
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— Asg for freight,
ton-km, which is more than road traffic.

rail transport in 1980 was 10,798 million

However, - road traffic has increased in large scale afterward to
reach 24,965 million ton-km in 1987,
while share of rail transport decreased from 38.9% to 25.3%.

Table VIII.3 DOMESTIC PASSENGER TRAFFIC BY MODES

with a share of

Passenger Transport (million passenger-km)

50%,

=T - I
' Road Rail Inland Alr Total
Lo R water
1970 . 20,045. . 9,819 241 257 30,362
. (66.0) {(32.4) (0. 8) (0.8) (100>
1975 38,865 13,269 252 300 52,686
. (73.8) (25.2) (0.5) (0. 5) (100>
1980 - 64,131 22,566 401 o528 87,626
- (73.2) (25.8) (0. 4) (0.8 (100)
1985 78,025 27,072 570 1,182 106,849
(73.0) (25.3) (0. 6) (1.1 (100)
1987 96,964 32,422 489 1.770 131,645
(73.6) (24.7) (0. 4) (1.3) (100)
Y T 8hare % ’

Table YIII.4 DOMESTIC FREIGHT TRAFFIC BY MODES

Freight 'l‘ransp_brt (million ton-km)

Y AT o o e e e e e e e
Road Rail Inland Air Total
. water
1970 — 7,709 4,232 - -
1975 — 9,293 4,832 2 —
1980 9,500 10,798 7,463 5 27,766
(34.2) (38.9) (26. 9) (0. 0) (100)
1985 17,500 12,296 11,639 26 11,461
L (42.2) (29.86) (28. 1) (0. 1) (100)
1987 = 24,965 13,061 18,502 36 51,564
(48. 4) (25.3) (26. 2) 0. 1) (100>
¢ - %

Y . Share
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Vill.2.3 Number of Registered Vehicles

Table VIII.6 shows the number of registered vehicl_.es b.etween
1970 and 1988.

Table Y111.6 NUMBER OF REGISTERED VEHICLES

Buses. &

Goods : I

Year Cars coaches vehicles “Total Motorcycles
: L and Vans I I
1570 76,000 50,000 126,000 =
1975 106,000 88,000 194,000 7,000
1980 292,000 236,000 528,000 216,000

1984 465,149 108,018 360,364 948,319 640,297
1985 556,659 128,309 412,739 1113,480 - . 711,439
1986 664,226 154,627 472,601 1291,454 . 812,349
1987 844,350 200,456 566,569 1611,375 = 924,187
1988 1117,999 259,600 657,849 2035,448  1066,841

The average growth rates of wvehicles for passenger and

transport from 1985 to 1987 are:

Vehicles for passenger transport

(Cars/Buses)

Vehicles for freight transport

(Goods vehicles/Vans)

—110-—
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VilL2.4 Accidents

Table VIIL.7 gives the number of traffic accidents between 1984
and 1988 on all the roads of Korea.
creasing notably,

The total number is in-
however, as a rate per 100 million veh-km,

there is some decreasing in the rate of injury accidents.

Table VI11.7 TRAXFIC ACCIDENTS

Total

Rate per 100 million
Year Number of Number Number veh/kms
- accidents of of ... e el
“involving injured killed Injury Persons. Persons
injury . to accidents injured killed
persons - :
1984 134,335 170,377 7,168 1,091 1,383 50
1985 - 146,836 184,420 7,522 1,071 1,348 46
1986 153,777 193,734 7,702 1,121 1,413 40
1987 175,661 222,701 7,206 8O5 1,021 28
1988 225,062 287,739 11,563 881 1,126 45

Vil.3 Motorway Development
VIll.3.1 History

New road development plans which have been stagnanit since the
Korea War started in 1950, was steadily restored in the begin-
ning of 1960° s.

After 1961, the Korean government implemented a series of Tive
Year BEconomic Development Plans.

road constructions to economic development was recognized and
were allocated for road

The apparent importance ofl

significant. amounts of investmenl

construction. In the mean time, to expediate the balanced
development of the land in Korea, the Ministry of Construction
was established in 1962 and the Bureau of Public Roads became

responsible for road construction.

Continuing 'to establishment of the Ministry of Construction,

Korea Highway corporation was established in February, 1969, as
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a government agency, (6 meet the nation’s needs: for the better
transport role in the development of industry and transporta-
tion. Theée function and activities of the. corporation
include the planning, design, construction, maintenance, and

the operation of expressways.

The first major expressway construction work in Korea was the
road connecting Seoul and Incho’ on (Four lane; 29.5 km) start-
ed in the carly part of 1968 and finished in Deecember: of the
same year. Also the Seoul-Pusan BExpressway (Four lane; 428
km) was started in 1968 and finished in 1970. These two expressways
were really the forerunners of modern expressway . construction
in Korea. New road construction technology were developed
during the construction of these two expressways and conven -
tional transportation systems, such as railroads, were replaced

by a road system oriented toward automobiles.

As a result, the total length of expressway under its manage-
ment at present reaches at 1,550 km as shown in Table VIIL 8.

Table VIII.§ NATIONAL EXPRESSWAYS CONSTRUCTION

Terminals IL.ength No. of Construction
No. Nameof Route (From-To) {(km) - Lanes Period .
Total 1,550
"1 TKyongbu Line Seoul-Pusan 428 4 Feb. 68—Jul.” 70
Kyongin Line Seoul-Inch’ on 24.0 4 Mar. 68— Dec. 68
3 Honam Line Taeijon-Chonju 79.5 2. Apr. 70—Dec.. .70
Chonju-Sunch’ on 172.3 2 Jan., 72—Nov. 73
4 Yongdong Line Suwon-Saemal 104 2 Mar. 71 —Nov., 71
Saemal-Kangnung 97 2 Mar. 74 —Qct. 75
5 Tonghae Line Tonghae -Kangnung 41 2 Mar., 74—0Qct. 75
6 Namhae Line Pusan-Sunch’ on 176.5 2 Jan. 72-—Nov. 73
Nagengjong-Pusan 20.6 4 May 78—8ep. 81
7 Kuma ILiine Tacgu Masan 86.3 2 Jul.- 76—Dec. 77
8 Ulsan Line Onyang-Ulsan 14.83 4 Jun. 69—Dec.: 69
9 88 Olympic Taegu  Kwangju i82.9 2 Oct. 81 —dJun. 84
I, inc T o
10 Chunghbu Scoul Nami 123.6 4 Apr. 85—Dec. 87

I.ine
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Vill.3.2 Motorway Network .

As mentioned in previous section, total length of toll express-
ways in 1988 is 1,550 km.

Growth and present network of toll expressways are shown in
Table VIII.S and Figure VIIL. 1 respectively.

Table VIII.9 GROWTH OF TOLL EXPRESSWAYS

Year Length in km

1970 : 545.8 o
1975 1,136.6

1880 1,222.9

1985 1,426. 4

1988 . 1,550.0

Future more than 3,500.0

{2000)

VIil.3.3 Future Development Plan

On the basis of the 2nd Comprehensive National Physical Devel-
opment Plan and the 6th Five-Year Socio-Economic Dovelopment
Plan, various projects are being steadily carried out to expand
and improve Korea's road network. The national expressways are
designed to promote the balanced regional development and to
cater to long distance transportation as well as facilitale

circulation in the metropolitan areas.

The Choongang Lxpressway (Taegu-Chunchon) and Western Coastal
Expressway are scheduled to slart gervice in 1989. The feasl
bility studies on the Taejon Chinju expressway, Taegu-Kup’ o
expressway and the central inland expressway were [linished in

1988,

As a part of constructing the outer ring roads step by step In
the capital region, the expressway between Pangyo and Kuri is
inder construction and set Lo finish in 1991. Also the ex-
pressway between Singal and Ansan connecling to the Yondong
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Jixpressway is to be completed during the same period, It is
expected that the total length of toll' road in Korea will be
more than 3,500 kms by the year 2, 000. '

Table VII1.10 FUTURE PLAN OF EXPRESSWAY

Name of Expresswaiy Origin/Destination Year
of operation

Choongang RExpressway Taegu - Chunchon. 1989

Western Coastal Expressway Pangyoe - Kuri 1989
_ Singal - Ausan 1991
Taejon Chinju Expressway ' under E/S
Taegu - Kupo Expressway “under ¥/S
under F/S

Central Inland Expressway

[[ROAD NETWORKS)

e farenal Espronimdy
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Figure VII1.1 TOLL EXPRESSWAY NE’I‘WORK
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VIL3.4 Motorway Administration

-- TRelated law and regulations:

Public Roads T.aw

National Expressway Law
Tollways Law

Korea Highway Corporation Law

— Administration Setup

1. Name i Korea Highway Corporation (KHC)
2. Date of Establishment : February 15, 1969
3., Nature: State-run Corp.

— Functions of KHC

— Construction and improvement of toll roads

— _ Maintenance and management of toll roads

— Cohsﬁruct_ion, maintenance, and management of
facilities attached to toll roads

=== Toll collection

— Construction and maintenance of roads of other types

consigned by the government or local governments.
— Supervision by government

— Construction of new toll roads
— Improvement and expansion of existing toll roads
— Determination of toll rates

— Conditions of toll road construction

- ‘A toll road should have an alternate road

- Toll roads under the control of KIIC will become
free roads after all the costs invested for the
construction, maintenance and managemenl are recov

ered.
— Concession period

— Until all the costs invested for the construction,
. maintenance and management of all toll roads under

the control of KHC are recovered.
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Organiza

tion:

The organization chart of Korea Highway Corporation is
illustrated in Figure VIIL 2.

r Awchtor
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Depan-
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Figure V111.2 ORGANIZATION CHART OF KHC

Numhber

ol personnel

and breakdown:

Table VI 11 gives the number and brealkdown of person-
nel of Korea IHighway Corporation. ' '
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Table VIII.11 NUMBER OF PERSONNEL AND BREAKDOWN

Direc-  Admini- Engineers Toll
tors strators ____ .. ________ Collec- Other Total
S Civil  Others tors
skHead 7 ' 199 112 114 — 36 468
Office . -
.k Regional — 122 o7 100 19 15 853
Office .
sk Main- — 150 148 542 —— 9 849
tenance Office
sk Toll - 11 — 2 1120 — 1133
Office
- sk Tield — 12 83 14 — 1 110
Construction
Office
Total - 7 494 440 T2 1139 61 2513

VIii.3.5 Financing

Korea I{ighway Corporation depends financially on resources
from:

- Capital funds from Government Usg 128 M
— Subsidies funds from Government Uss 39 M
— Borrowing from financial institutions US$H 43 M
— - Operating revenues usg 267 M

M

— Others Uss 5
VI.3.6 Operation

Table VIII. 12 gives the breakdown of revenue and cxpenditure of
Korea Highway Corporation in 1987.

Table VII1.12 (1) REVENUE OF KHC IN 1987

Revenue in percentage
. Toll income US$260.5 M 97. 6%
- Road bonds '
" Public placed —

Private placed —
Others - uUss 6.5 M 2. 4%
Total US$267.0 M
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Table VIII.12 (2) EXPENDITURE OF KHC IN 1987

Expenditure ‘in percentage
Personnel : ' US$ 33.0 M - 27.7%
Tax Use 8.5 M 5.8%:
Construction cost US$ 85.5 M 29.8% - -
Repair & maintenance = US$ 35.0 M 29. 4%
Interest payments Usg 1.7 M 1. 4%
Repayment of credits -US% 3.8 M 3.2%
Others US$ 3.5 M 3.0%
Total US$119.0 M ' .

VIll.3.7 Toll System

There are two kinds of toll collecting systems as in Table
VIII. 13.

Table VI11.13 TOLL COLLECTION SYSTEM

Classification Closed System Open System
Collection Issue of trip tickets’ Collection of fees at
Method {Purchase) to each- each toll gate exit.:

destination at the time
of toll gate entrance

Location of O.D. : On the main route On the main route
toll gate Other: Rampway . S
Applied Route Total length: 840.3 km Total length: 711.2 km
Namesg of routes; Names of routes; _
— Seoul—Pusan Line — Seoul—Inchon Line
— Ulgsan Line Namhae Line
— Honam Line — 88 Olympic: Line
(Taejon — Kwangju) — Yongdong Line
— Yongdong Line " (Saemal—Kangnung)
(Shingal —Saemal) Honam Line
(Kwangju—Sunchon)
— Chungbu Line ~- Tonghae Line
(Scoul —Nami) 7 , S
Remarks — Route with heavy — Routes with less
traffic volumes traffic volumes
- Access roads with — Shorter access
separate graded and roads spacings
longer spacing bhetween
interchanges

— Routes with long— Routes with short
distance traffic distance traffic.
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Toll rates by type of wvehicle are shown in Table VIII. 14.

Table VIII.14 TOLL RATE (in 1988)

~ Type.of Vehicle -Classification Toll Rate
1st Class Cars and buses with capacity of 20 Won/km
(Small car) boarding less than 16 persons,

cargo trucks with capacity of
loading less than 2.5 tons

2nd Class Buses with capacity of boarding 42 Won/km

(Bus) more than 17 persons
3rd Class Cargo trucks with loading 23 Won/km
(Ordinary) capacity between 2.5 tons and
10 tons
4th Class Heavy trucks with loading capa- 46 Won/km

(Heavy trucks) city between 10 tons and 40 tons

Note: The above rates are on the basis of four-lane express-
ways (those for two-lane highway correspond to 80% of those
for four-lane roads)

VII:3.8 Maintenance

There are 23 maintenance offices under 5 regional offices along
the toll expressways, as shown in Table V1L 15.

Maintenance Office Functions
Patrol and traffic control
Regular inspection of structurces and other road
facilities
Cleaning, repairing and improvement of road structure
and safety facilitics
Management of road salfcly
Operation of communication facilities
Dissemination of information ol safle driving and

comfortable travelling
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Table VIII.15 LENGTHS MANAGED BY EACH REGIONAL OFFICE

Regional Maintenance
Office Length Route Office
(km) SR -

Chungbu 394.3 Part of Seoul-Pusan BExpressway Suwon
(No. 1) ' ' Lo
Seoul-Inchon Expressway (No. 2) Inchon
Yongdong Expressway (No. 4) Wonju

oo _ Taegwallyong
Tonghae Expressway (No. §5) Kangnung
Part of Chungbu Expressway Kyongan
Chung - 228. 4 Part of Seocul-Pusan Expressway Chonan
Chong (No. 1) Taejon
FPart of Honam Expressway Nonsan
(No. 3)
Part of Chungbu Ex'pressway Chinchon
{(No. 10)
Kyonghbuk 281.1 Part of Scoul-Pusan BExpressway Taegu, Kumi,
(No. 1) 7 ' Yongdong
Part of 88 Qlymplc Expressway Koryong
(No. 9 : ' '
Kyongnam 331.3 Part of Kyongbu Expressway - Pusan
(No. 1) '
Part of Kuma LExpressway Changnyong
Part of Namhae Kxpressway Chiniu, Masan
(No. 3) | ot
Honam 316. 41 Part of Honam Expressway ' Chonju
(No. 1)
Part of Kuma Expressway “Kwangju
{(No. 6) Sunchon
Part of 88 Olympic Bxpressway Namwon
(No. 9) '
Total 1551. 5 23
Vill.3.9 Typical Design Standards
Design Speed: 120 km/hr on flat sections
- Width of Roadway
Width of Carriageway 2 x 2 x 3.6 m : .
Width of Shoulder Cuter 3.0 m  Inner 0.25 m
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—  TFacilities Spacing:

Interchanges 14.0 km
. Sarvice Areas 60.0 km
. Parking Areas 4.7 km
' Emergency ‘Telephons 2.0 km
Maintenance Centers 67.3 km
Parking Bays 2.8 km

The typical cross section of the dual lane expressway con-
" gtructed by KHC is shown in Figure VIII. 3.

it m

Figure VII1.3 TYPICAL CROSS SECTION
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