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SPAIN

APPRATISAL OF HIGHWAY IMPROVEMENT AND MAINTENANCE PROJECT

SUMMARY

i. The Government of Spain has requested the Bank to assist in financing
a Highway Improvement and lMaintenance Project. The total cost of the Project
is estimated at about US$91.5 million equivalent. The proposed loan of

US$33 million equivalent will be the first Bank loan to Spaine.

ii, The Improvement Works cover various important sections totaling
786 ¥m. They comprise works on the roads forming the Madrid-Barcelona-
Alicante triangle, construction of a new highway from Oviedo to Figaredo

in the north, and construction of the new Palma airport freeway on Mallorcae.
The cost of the Improvement Works is about US$82.0 million equivalent, of
which the Bank loan will provide US$26.1 million equivalent.

iii. The objective of the Maintenance Plan is the establishment of two
pilot divisions in the Madrid and Barcelona Regions as a first step in the
reorganization of highway maintenance in Spain. The cost of the Maintenance
Plan is estimated at about US$9.5 million equivalent, of which the Bank will
provide US$6.9 million equivalent for the purchase of equirment and spare
parts.

ive The proposed Improvement Works will be carried out under unit
price contracts; contracts for construction of these works, as well as for
the purchase of maintenance equipment, will be awarded on the basis of
international competitive bidding., Design for the Improvement Works is
scheduled to be completed in 1963, and construction in 1967,

Vo Execution of the Project will be the responsibility of the Directorate
of Highways of the Ministry of Public Works. The Directorate of Highways is
well organized and its staff is efficient. Spanish consulting engineering

firms have been retained to prepare final designs for a large portion of the
contemplated works; they will also assist in the preparation of contract
documents and in bid evaluation.

vi. Reliable traffic information is being obtained on a regular basis,.
The various sections of the Project will yield a high economic return on
capital investment on the basis of the road users! and maintenance savings
alone.

vii. The Project is considered suitable for a Bank loan of US$33.0
million to the Government; an appropriate term would be 20 years, including
a S-year period of grace.



I. INTRODUCTION

io The Govermment of Spain has requested the Bank to help finance a
high priority Highway Improvement and Mai ntenance Project. The major porticn
of the Improvement Works is located in the triangle Madrid-Barcelona=-Alicante,
but the works also include a highway on Mallorca and one in the industrial
reyion of northern Spain. The Maintenance Plan comprises procurement of
equipment and construction of shops in Madrid and in the Northeast. The total
cost of the Project is estimated at US$91l.5 million equivalent.

2. An economic survey mission to Spain was organized by the Bank in

1961 at the request of the Government. The report of the mission was published
in 1962, With regard to rcad transportation, it was stated that a general
improvement and maintenance program for the existing highway network was of
high priority for economic development.

3. In early 1962, the Government published a 1l6-year development program
for the highway network, entitled "Plan General de Carreteras," and toward the
end of the same year, a Bank mission visited Spain to investigate the status

of the studies being prepared for highway projects. Items of discussion were
the contract for the feasibility study and design of the autopista Barcelona=-
La Junquera, and the urgently needed improvement of several important highwaye,
as well as the unsatisfactory maintenance organization.,

Lo The Barcelona-La Junquera zutopista is still under study and the
project will not be ready for some time. It was therefore agreed that the
first priority project would be highway improvement and maintenance and in
January and February 1963, the Government presented documents giving descrip-
tions and justifications for this Project. The appraisal is based on these
documents, and on findings of a Bank mission in March 1963.

IT. BACKGROUND
General

S, Spain covers an area of 505,000 square kilometers and is the third
largest country in Europe after Russia and France. The mainland consists of a
plateau, 600 meters above sea level, with high mountains in several parts of
the country. Numerous rivers traverse the highlands toward the surrounding
seas. They are not navigable due to rapids and uneven distribution of rainfall
during the year. Except for the northwestern region which is humid throughout
the year, summers are hot and dry. Winters are wet and cold on the plateau
with occasional snowfalls in the northern regions. The population is gbout

31 million and is growing at less than 1 per cent annually. Population centers
are mainly located along the coast, at considerable distances from each other,
highlighting the importance of the transportation network. Gross national
product per capita was about $410 in 1962. The labor force totals nearly

12 million, of which L1% is engaged in agriculture. All the SL provinces,
including those overseas, are governed directly from Madride
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Transpor?t

Present Situation

6. Transpert by rail, road, coastal shipping and air is well devel=
oped. As in other countries, however, there has been a considerable shift
in favor of road transport; its share in intercity freight transport rose

from 24% in 1955 to 38% in 1960 and for intercity passenger transport from
L7% to 61% (Tables 1 and 2).

7o Haulage by rozd is faster and in many cases less costly than by rail
and for thig and other reascns the railrocads have been losing a considerable
amount of transport of high value goods. Although rates charged by coastal
shipping operators are lower than those in road transport, they also have lost
a substantial amount of general cargo traffic to the latter, because of faster
haulage and lower overall transportation costs. It can be expected that these
trends will continue for some time.

Road Transport

8, In 1962 the number of motor vehicles was over 1.4 million, nearly
2.5 times the number in 1957 (Table 3). This represents an annual rate of
growth of about 20%. Passenger cars accounted for nearly 68% of the total,
motorcycles excluded. Motorization is still in an early stage; in 1961 there
were 56 inhabitants per vehicle, as compared to 38 in Portugal, 16 in Italy
and 6 in France.

9. The trucking fleet consists for the most part of light vehicles,
having a load capacity of less than 3 tong., Heavy trucks sometimes are of the
3-zxle type, and trailers and semi=trailers are seldom used. Trucks are
frequently overloaded in spite of the general limitation of 10 tons per axle
load recently enacted in accordance with the European standards, and sometimes
even exceed the temporary tolerance of 13 tons per axle, In 1960, 50% of the
trucking fleet was over 10 years old despite the fact that the number of trucks
had increassed by 30% since 1957,

10. Private cars and commercial vehicles are produced in Spain under
foreign licenses; the total number of imported vehicles is small, because of
high import duties, averaging nearly 100%, and import quotas. On cars
manufactured in Spain there is a luxury tax of 16 to 20%.

11. Intercity traffic increased by 13% from 1960 to 1961, Much of it
consists of traffic in the vicinity of population centers; 50% of the vehicles
cover distances of less than 20 km and only 25% cover more than 50 km, Trucks
with load capacity over 3 tons accounted for 32% of traffic,

12. Public transport is subdivided into scheduled services which require
special licenses, and non-scheduled services., In general only one license

is granted for services on a specific line, but there are exceptions if

traffic is such that an increase in service is required. Non-scheduled
transportation is permitted without limitation but only in case of full cergoes,
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except for perishable goods, and for transport for which a scheduled service
doas not exist. Freight transport services ars mostly provided by small firms
and competition Is very strong. Of the 22,000 operstors providing non=-
sciieduled services, 87% own one truck and only 1.8% own L trucks or more.

Co~ordination of Transport

13. Road transport is regulated by laws of 1947 and 1949 which subordinate
commercial road transport to the railroads. The regulations on road transport
have not on the whole been rigorously enforced, but in some cases road haulers
may be obligated to pay to the railroads a percentage of revenues for freight
carried on highways paralleling railroads, the percentage ranging from 2 to
11%.

1k, The Spanish railways (Red Nacional de los Ferrocarriles Espanoles or
RENFE) have operated with large deficits for a number of years. Motive power,
equipment and track are obsolete and service generally poor, while a substantial
pertion of investment funds has been devoted to uneconomic construction of new
lines. The Government has been increasingly concerned with these problems,

and is reorganizing the railway system to give RENFE greater autonomy in
operating matters. Consultants have recently completed preparation of a

master plan designed to convert RENFE into a viable commercial enterprise.

15, Competition in road transport has brought rates to a level which
must be regarded as minimum for profitability on a long-tern basis, and the
Government is considering various measures to secure the sound development
of the trucking industry and create an.adequate basis for co-ordination
between road and rail.

16. The Spanish Govermment has agreed with the Bank on the need to
establish a permanent organization for the co-ordination of all the means

of transportation. Accordingly, it has recently issued a decree establishing
a three-member Transport Coordination Commission consisting of the Under-
secretaries of Public Works (as chairman), Civil Aviation, and Merchant
Marine. The three Ministries concerned together represent all of the
principal modes of transportation which will be coordinated through the
Commission.

Highway System

17. Spain has a very old and extensive network of roads, part of which
dates back to Roman times. There are about 132,000 km of highways, of which
81,0C0 km are administered by the Goverrment and 51,000 km by the Provinces,
Most of the present highway system was built in the 1920's., It is in urgent
need of lmprovement since it has not been properly maintained and has not
been kept up to modern design standards.

18, The highways administered by the Government are classified into
19,000 km of national highways, 22,500 km of regional highways, 38,000 km of
local roads and 1,500 km of roads in urban areas.

19. Most of the highways administered by the Goverrment, about 63,000 km,
have a width of 6 meters and less, with shoulders which are generally less than
1.00 meter wide. About L8% have macadam pavement, L7% have a surface treatmert,
and only 2.5% have asphalt concrete pavement (Tables L and 5),
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20, Tizhway expenditures from 1956 to 1962 amounted to less than half of
the revenues in the same period from the fuel tax on road transport, as siaown
in Table 6. In 1962, expenditures for construction and maintenance of highways
were about Pts 3.7 billion, or only 0.5% of the gross national product as
compared to 17 in Great Britain and 1.5% in France.

Administration of Highways

Creganization

21, Tne Government exercises its responsibility for the administration,
design, construction, and maintenance of highways through the liinistry of rubliic
Works (iL.0.P.). Responsibilities for regulation and control of traffic are
shared by the liinistries of Public Works and of the Interior.

22, The Hinistry of Public Works is composed of the Directorates of
dighways, Land Transportation, and Hydraulic Works, and of several councils,
committees and administrative offices (Chart 1).

23, The Directorate of Highways is composed of a main office in iadrid
and of nrovincial offices (Jefaturas). The main office includes divisions for
Studies, Planning and Traffic, roject Formulation and Revisions, Construction,
and Maintenance (Chart 2). The Jefaturas report directly to the Director
General. Responsibility for the preparation and execution of construction ard
improvement works is divided between the main office and the Jefaturas.

2L, The engineers of the Directorate of Highways are qualified young
professionals, devoted to the task of streamlining their departments, The
Division of Planning and Traffic, for instance, has been making elaborate
traffic studies for the past three years and its office is equipped with
up~to-date electronic machinery, There is, however, only limited experience
with regard to construction methods and costs in connection with the use of
up~-to-date construction equipment, This is not restricted to Government
agencies, but applies to the Spanish construction industry as well since
little heavy construction work had been done in Spain until a few years ago.

25, The staff in iadrid and in the Jefaturas is not sufficient for the
amount of planning, design and supervision necessary for carrying out the ex~
tensive development program. iluch of the planning and engineering is therefore
done with the assistance of local and foreign consultants, and this probably
will also have to include supervision in the future, if the program is to be
finished on schedule.

Highway Development Plan

26, In 1962, the Farliament approved tne Plan General de Carreteras
(General Highway “lan) for the l6-year period 1962-1977. This ambitious
program includes a very elaborate plan of improvements, repairs, maintenance,
and new construction on the nationally administered highway system and reguires
a total investment of Pts 178 billion (nearly US'3 billion equivalent). 1t is
to be carried out in four L-year terms and gives first priority to a selected
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network of main national routes designated Red Azul (Blue Network). Budgetary
cormitments have been made by law for the first four years of the program.
Table 7 shows the investment program during the period 1962-1977.

Design Standards and Specifications

27 The Ministry of Public Works has issued complete design standards
and specifications to regulate all highway works. The Plan General de Carre-
teras includes not only standard characteristics for the construction of new
highways and relocated or reconditioned highways, but also admissible charac-
teristics for existing highways (Tables 8 and 9). Applicable characteristics
for a particular project are chosen from the standards in conformance with the
potential volume of traffic and the topographic conditions. Standards and
specifications of the Ministry of Public Works are up-to-date and adequate.

Execution of Construction

28, A11 new construction work and a large portion of the maintenance work
are undertaken by contract after public bidding. Contract work is on a unit
price basis, but is done only on a small scale and at present is handicapped by
antiquated laws and regulations. The law normally requires that contracts rmust
be awarded to the lowest bidder. For contracts over Pts 10 million (US$L67.000
equivalent), the Directorate of Highways is now following a different bidding
and contracting procedure which, according to the Law for Administration and
Accounting (Ley de Administracion y Contabilidad), necessitates approval of the
Council of Ministers for each case. In such cases, the contract is not awarded
to the lowest bidder but to the one closest to and below the average of all
bids which are below or equal to the Govermnment estimate. During the contract
periocd, payments are not made on the basis of contractors' unit prices, but

of adjusted Govermment prices. This system proved to be better than the one
which specifies that the contract must be awarded indiscriminately to the
lowest bidder, but it also contains disadvantages. It takes much of the in-
centive out of competitive biddinge Also the payment method presents problems
to the contractor; a contractor'!s planning and therefore his unit prices may
be quite different from those of the Government engineers, yet payment is not
made on the basis of his own unit prices. The system does have the advamtage
for the Government of closer control of unit prices.

29. Since prequalification dees not exist and performance guarantees ars
only 4% of the contract amount, many contracts are not finished due to non~-
performance by the contractor. In some contracts, performance guarantees are
increased up to 10%, but this can be done only after special approval by the
Council of Ministers. Cancelling of contracts requires a special legal pro-
cedure which can take several years. Price increases have not been allowed
in the past, in spite of increases in wages and other costs, which has made
it difficult for seriocus construction firms to present bids for larger works
and has led to delays in carrying out many important contractse As a result,
road construction in Spain has been slow, in spite of the continued efforts
of the Ministry of Public Works and the construction industry to clear away
the obstacles to a more efficient operation,
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26, It is therefore considered importent that, in addition to the
requirement for international competitive bidding, the following principlse
be introduced in the system for bidding and contracting to be followed in the
Project:

(1) Prequalification of interested bidders at an early stage.

(2) Contractors to present bids with their own unit prices and
without being informed of the Government's detailed cost
estimates; successful bidder to be selected with preference
for the lowest bid, but giving due regard to sound engineering
and financial considerations and practices.

(3) Escalation clause for price increases to be included in the
contract documents,

(L) Increase of performance guarantee.
(5) Payments to be made on the basis of contractors'! unit prices.

These points have been discussed with Goverrment authorities and
agreement on the principles to be followed in bidding and contracting pro=
cedures for the Project has been reached,

31, There are a number of construction companies in Spain, but not many
are capable of undertaking heavy construction projects on a large scale. Even
the most important companies do not have much experience in modern highway
construction since highway work has not been a large factor in the construction
industry. In 1961, for instance, the total yearly production of the con-
struction industry was about Pts L9 billion (US$820 million equivalent), with
only Pts 3.3 billion (US$55 million equivalent), or about 7%, ccrresponding to
highway works.

32. Spain has relied heavily on manual labor for construction and the
amount of construction equipment in the country is very limited. The value

of equipment per construction worker in Spain is about US$170 which is approx-
imately one tenth of the corresponding value in Germany or France. However,
conbractors can at present rent some equipment from the Government Parque
Central (Central Pool). The Government established this pool with equipment
used previously for the construction of U.S. bases in Spain as a temporary
solution for the equipment shortage.

33. It is therefore necessary to make road contracts large enough to
encourage Spanish contractors to buy their own equipment, and also to attract
foreign contractors who would bring not only their equipment to Spain, but
also their modern construction methods. The minimum contract for this purpose
is considered to be about Pts 100 million (US$1l.67 million equivalent), and
the Government has agreed that wherever possible sub-projects will be com-
bined into contracts of at least this amount. Since there are less than

20 Spanish contractors who are capable of undertaking such works on their

own, Jjoint ventures of foreign and of smaller Spanish companies would
contribute much to the construction industry's capacity,



dichway Vaintenance

3he In the early 30's, the Spanish Highway Network was considered one

of the best in Europe. Most of the important roads had block paving with a
lean concrete base, which was more than adequate for the then prevailing
traffic densities and axle loads. Maintenance was done with camineros (road
laborers) and was adequate up to the 50's when traffic began to increase
rapidly, as did the proportion of trucks and buses and their total weights.
Since then, many Spanish roads have deteriorated considerably. This, of courss
is partly due to the fact that the design for these roads was based on stan-
dards not applicgble to present density and type of traffic, but it is also
obvious that the caminero with his hand tools can no longer take care of
maintenance. The Government has realized this and has given much consideraticn
to the mechanization of the maintenance, but reform has barely started, and
until now sufficient funds have not been provided. There is very little main-
tenance equipment available and adequate shops, yards, warehouses, etc., do
not exist., The organization and proper equipment of maintenance divisions
throughouvt Spain are therefore of the highest priority.

IITI. THE PROPOSED PROJECT

Desecription

35, The proposed Project covers Highway Improvement Works and a
Maintenance Plan as follows:

(1) Improvement of roads on the triangle Madrid-Barcelona-
Alicante, construction of a new road from Oviedo to
Figaredo in the north, construction of the Palma airport
{reeway on Mallorca, and construction of a new bridge
over the Ebro River at Amposta in the Province of
Tarragona (see Map)e.

(2) A Maintenance Plan which includes procurement of equipment
and construction of adequate shops, office buildings, and
warehouses for pilot divisions in the Province of Madrid and
in the Northeast region.

Hizhway Improvement Works

36. These works include the improvement of 786 km of highways and are
divided into three phases: (Table 10)

Phase I - involves many small projects all located on the
triangle Madrid-Barcelona-Alicante. The total length of these
projects is gbout 130 km, and the work will consist mainly of
placing an asphalt overlay on existing pavement. The projects
have already been designed by the respective provincial offices
of the Ministry of Public Works, and construction is to begin

this year.

Phase IT - represents the most important portion of the Improve-
ment Works. It consists of: i) improvement of 588 km of routes
N-II, N=-340, C-2L6, N=332 and N-301 on the triangle, including
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the 25 «m bypass &bt Perello and a new bridge over the Ebro
River at Amposta; ii) construction of a 5 km bypass of the
town of Badalona near Barcelcna; iii) construction of a new
22 km road from Oviedo to Figaredo; and iv) construction of
19 km of freewgy and access roads between Palma and Son San
Juan Airport on Mallorca.

The largest pertion of the Improvement Works, covering
about 332 km, will consist of the placing of one or more asphalt
courses on existing pavement. In sections totaling 109 km it
will be necessary to reconstruct the base course and, where
needed, to provide a filter course to improve subsurface drainage
and prevent the pumping up of silt or clay into the granular
base.

Improvement of grade and alignment will be necessary in a
few sections, with a total length of about 15 km. The most
difficult work of this type is on a portion of route N=-332 in
Valencia, where unfavorable conditions in rice fields will require
special embankments. Route N=332 also presents a special problem
in the Province of Alicante where relatively high embankments
show great settlements due to lack of compaction; the subgrade
in these sections, with a total length of 3,3 km, will have to
be reconstructed before the new base course is installeds,

Several relocated sections, with a total length of about 35
km, will be built, the most important ones being the bypasses at
Perello and at Badalona. The bypass at Perello will consist of
a 25 km long two-~lane highway which will form part of the future
four-lane freeway from Barcelona to Valencia, The 5 km long
bypass at Badalona will consist of two separate roadways, 3 lanes
each, with a total width of 3L meters. It will be linked with
the future freeway from Madrid to La Junquera, now under considera-
tion, if the final line of this freeway is located along the coast.

The bridge over the Ebro River at Amposta will have a total
width of 21 meters and will consist of three 8L meter and two 48
meter spans,

The freeway from Palma to Son San Juan airport consists of
about 10,6 km of freeway and 8.3 km of access roads and inter-
sections. The freeway is divided into two portions, the urban
portion with 3 traffic lanes in each direction, and the rural
portion with 2 separate two-lane roadways.

The Oviedo-Figaredo highway has a total length of about
23.8 km, of which 2.4 km are already constructed. It will be
a two-lane highway which is planned to form part of a future
four-lane divided freewaye.

Phase ITI - includes the completion of 2 relocated sections of
highway N-IT in the Province of Zaragoza which are necessary for
the proper flow of traffic over the highway as a whole. The
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total length of the two sections is 22 kma Construction of
these sections has been stopped, the contractors being in
default, and the difficult legal process for cancelling con-
tracts is now under way. Due to the existing regulations, such
cancelling procedures may require one year, or even longer. No
withdrawals for construction expenditures should be authorized
from the Loan for Phase III of the Project until the legal
difficulties regarding the defaulted contractors in this part of
the Project are well on the way towards a satisfactory solution.,

Maintenance Plan

37« The Ministry of Public Works is now working out a complete main=-
tenance program for the entire country. Standards and criteria used as the
basis for this program are considered adequate. The mainland would be sub-
divided into 6 maintenance regions, each covering 6 to 9 provinces, with
central shops in strategically located towns. All nationally administered
highways would be maintained by Govermment forces and Government-owned
equipment and would operate under the overall direction of the main office
in Madrid to ensure that the mechanization of maintenance is carried out in
accordance with the master plan for the entire country. In a large section
of Spain, snow and ice removal equipment will have to be kept in good working
order. Very efficient organization will be required for this work to ensure
removal immediately after storms.

38. Reorganizing the maintenance operation raises difficult administra-
tive problems which can be resolved only over a period of time. The Directorate
of Highways has decided to start the reorganization on the limited basis of the
Maintenance Flan included in this Project. The purpose is to establish two
pilot divisions, one on a regional basis in the Northeast and the other on

a provincial level in Madrid. The Northeast region will include the Provinces
of Barcelona, Gerona, Lerida, Tarragona, Zaragoza, and Huesca, with central
shops being located at Lerida. The division for the Province of Madrid, with
central shops located in Madrid will be organized with a view to enlarging

it in the fubture to cover also the Provinces of Guadalajara, Segovia, Avila,
and Toledo.

39. The Maintenance Plan includes procurement of highway maintenance
and shop equipment, and also the construction of adequate shops, warehouses,
and office buildings in Madrid and in the Northeast region. Contracts for
procurement of equipment to be financed out of the proceeds of the loan and
amounting to more than US$50,000 equivalent will be awarded on the basis of
international competitive bidding. In the case of maintenance equipment
produced in Spain, it has been agreed during negotiations that a preference
of no more than 15% will be given to local suppliers in lieu of the customs
duties that would otherwise apply to this equipment.

L0, Modern maintenance operation, coupled with improvement of pavement,
widening of shoulders, better subgrade drainage, and stabilizing, should
bring about a considerable decrease of both unit and overall maintenance costs

Status of Engineering

Lle Projects forming part of Phases I and III have been designed by
engineers of the Ministry of Public Works and the preliminary design appears
adequate. For the projects in the triangle Madrid-Barcelonz-Alicante, in-
cluded in Phase IT, two competent Spanish engineering firms have been engaged,
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sesisted by a specizlized tfirm in charge of the soil survey. The work of
the iwo engineering firms iscludes not only the design of Improvement Works,
but also the preparation of bidding documents and gnalysis of tenders. The
detailed design is scheduled to be finished within a few months.

b2, The design for the Palma airport freeway was made by the provincial
office of the Ministry of Public Works on Mallorca and is finished. The
engineering work is considered adequate and the Project should soon be
advertised for international bids,

L3, The design for the Oviado-Figaredo road was prepared by the
provincial office of the Ministry of Public Works in Oviedo. It is completed
but it needs revision before final approval by the Spanish authorities.

Lb. The design of the Badalona bypass was made by the provincial
office of the Ministry of Public Works in Barcelona; it is essentially
finished and is considered adequate. There are still some difficulties
with regard to the acquisition of the remaining parts of the right-of-way.

L5, The bridge over the Ebro River at Amposta has been advertised for
international bidding on the basis of a preliminary study made by the main
office of the Ministry of Public Works; final design is part of the con-
tractorts bid.

Cost of the Project

L6. The total cost of the Project is estimated at Pts. 5,491.3 million
(US$9L.5 million equivalent)s. This figure includes 25% for contingencies and
15% for price increases (Table 11).

L7. The total cost will be distributed as follows:
Pts US$ equivalent
million million
Phase I 383.1 6.l
Phase II ,-l»338105 73 eo
Phase ITI 1570)4 296

Total Improvement

Works 4,922,0 82.0
Maintenance
Plan 56943 9.5

Total Project 5,h91.3 915
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8. The tctal cost of the Improvement Works amounts to Pts. L,922.0
million (U5$82.0 million ecuivalent) of which Pts. L76.5 million (US$7.9
million equivalent) is the cost of the rights-of-way. The foreign currency
component has been computed for each of the sub-projects of the Improvemen?
Works and the total is estimated at Pts. 1,56L4.0 million (US$26.1 million
equivalent). The total cost of the Maintenance Plan is estimated at

Pts. 569.3 million (US$9.5 million equivalent) of which Pts. L1L.0 million
(US$6.9 million equivalent) is for the procurement of highway maintenance
and shop equipment, and miscellaneous items, and Pts. 155.3 million (US$2.6
million equivalent) for the construction of shops, warehouses, ard office
buildings,

L9, The contingencies of 25% are adequate, taking into account the
status of design. The cost estimates are based on realistic unit prices
and are considered satisfactory. The contingency of 15% for price increases
also seems adequate on the basis of the expected development of wholesale
prices,

Execution
50. Tt is planned to finish design and invite bids for all projects

except Phase IIT in 1963. Construction will be under unit price contracts
awarded on the basis of international competitive bidding. The contracts
which will form part of Phase II are considered large enough to interest
reputable international construction firms, especially with a view to the
future possibilities presented by the 1l6-year Highway Development Plan of
the Spanish Govermnment. Contracts of Phases I and III will be relatively
small; due to the type of work involved, and it is unlikely that foreign
contractors will be interested in such works.

51le Construction of Phase I projects is to begin this year and to be
finished in 1965, Construction of Phase II projects should start during 196l
and be finished in 1967. It cannot be expected that Phase III projects

will be started before the latter part of 196l or finished before 1966,

52e The overall list of proposed road maintenance and shop equipment
to be purchased has been discussed and agreed by the Ministry of Public
Works and the Bank.

53. The highway administration in Spain is adequately staffed to carry
out the Project. Contract documents will be prepared by the Directorate of
Highways with the help of consultants as necessary. Construction will be
supervised in each province by the Head of the Jefatura (Chief of the
Provincial office of the Ministry of Public Works) and his staff, under the
control of the central Directorate. The Maintenance Plan will be carried
out under the overall direction of the Maintenance Division in Madrid, and
two new Chief Engineers will be especially appointed as heads of the two
pilot maintenance regions.,

Financing

She The Bank will finance US$26.1 million equivalent of the cost of
the Improvement Works, which is the presently estimated foreign exchange
component of these works and which is 35.2% of the estimated total cost,
excluding costs of rights-of-way. Bank funds will be disbursed as 35, 2%
of the cost of construction increascd by 7% for design and supervision;
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expenditures for the rights~of-way will be financed by the Government. As fa»
a5 the Maintenance Flan is concerned, the Dank will finance US$6.9 million
equivalent which is “he estimzted total cost of prosurement of highway rain-
tenance ard shop equipment, including spare parts; the Government will cover
the cost of construction of workshops, offices and warehouses. A schedule of
expenditures is shown below,

Schedule of Expenditures
(in million Pesetas)

Total Improvement and
Tmprovement Works Maintenance Plan Maintenance Progect
Government Bank Total Govermment Bank Total Government Bank  Total

L93.h  133.Lh 62648 T 19,9 273 500.8 153¢3 654l
609.3  206.,5 B815.,8  118.1 31h.6  L32.7 727.4 521,1 1248.5
60L.0  328.0 932.0 298  79.5 109.3 633.8 LO7.5 1041.3
81542  Lh3s3 12585 @~ - = - - .- 815.2 LL3.3 1258.7
83640  U52,9 1288,9 === mm e == 836.0 L52.9 1288.9

Totals  3357.9 156L4.1 U}922.0 155.3 L1L.0 56943 3513.,2 1978.1 5L91.3

US$ million
ejuiva-

lent 55,96 26,07 82,03 2459 6.90 9.49 58655 32,97 91.52

55, Funds to be provided by the Government would come from the Central
Budget. The works which form part of this Prouject are included in the first
four-year term of the Plan General de Carreteras (General Highway Program),

for which budgetary plans have been approved by law. The total amount of the
Project represents 23% of the amount set aside for the first four-year term.
During negotiations firm assursnces have been obtained that adequate funds will
be provided to carry out the Project on schedule.

IV, ECONCMIC JUSTIFICATION

General

56. Road transport in Spain has grown rapidly since 1955. The reasons
for this are numerous, but two special ones are the inadequacy of railroad
services and the large growth of foreign tourism.

57. The scale of interregional trade cannot continue to grow without a
more efficient transportation system. The rapidly growing traffic is causing
serious deterioration of the main highways, and unless roads are improved and
kept at satisfactory standards, road transportation will be possible only at
high costs. In addition, tourism has become an important contributor to
national income and foreign exchange, and most of it is based on road trans-
portation., In 1962 gross receipts from tourism were L% of GNP; they amounted
to 65% of exports and to 31% of all receipts of foreign exchange from goods
and servicesa.

580 The highways included in the Project cover some of the most important
areas of Spain. Madrid and Barcelona are two of the three principal industrisl
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areas in the country. Barcelona is also the main port for general cargo

(three million teus per year):. In most provinces between Madrid and Barcelona,
agriculture is well developod and Zaragoza and Lerida are important induscriel
centerce The Mediterranean coast is of growing importance for foreign

tourism and also has a significant agricultural output, a substantial part

of which is exported. Valencia is well known as a center of orange growing;
other products include vegetables and rice. Most of the products for domestic
consumption are moved by road, partly along the Alicante-Madrid road.

594 Another specific road included in the Project, Oviedo-Figaredo, is
located in one of the most industrialized regions of Spains The existence

of coal and iron ore has made this region the center of iron and steel industry.
The favorable climate and fertile soil have led to intensive agriculture and
cattle raising, and the region provides an important part of the country's
supply of fruits and dairy products.

60. The other region served by the Project is the island of Mallorca.
More than 600,000 tourists visited it last year and it is likely that this
number will grow further during the next decade,

Benefits

6l. The proposed investments will yield benefits of various kinds. The
ones that can be measured in monetary terms include reduced operating expenses
for road users, lovsr cost of highway maintenance, and reduced accidents.

The returns on investment from these benefits are indicated in paragraph 67,
and are discussed in grezter detail in the appendixe.

62, Other benefits are also important, but cannot be measured in moneye.
The improvements will allow higher speeds and consequently reduce traveling
time both for passengers and freight. Passengers will travel in greater
comfort, and damage to goods will be reduced. The improved safety, comfort
and traveling time will attract more foreign tourists. All these factors
will, in turn, induce increased transport of both passengers and freight.

63, With respect to the Maintenance Plan, it is necessary to transform
the present inadequate system into one which will enable maintenance opera-
tions on an appropriate scale to avoid deterioration of the highway system
which, if continued, would lead to excessive costs for reconstruction. In
view of the magnitude of the tasks of reorganizing the maintenance services,
providing up~to-date equipment and introducing new methods, it is desirable
to establish pilot divisions before proceeding on a broader scale.

Road User Benefits

6l . The computation of rocad user benefits is based on the following
major assumptions which are regarded as reasonably conservative:

Traffic

i) The present daily average traffic over the project roads ranges
from 1,L50 to 15,0C0 and consists of approximately L0% trucks
and buses, 45% passenger cars and 15% motorecycles. Regular and
reliable traffic counts were initiated only in 1959. However,
over the previous decade the road traffic in Spain, as estimated
from fuel consumption and number of vehicles, has been regularly
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increasing by 17% a year. On each section of the Project the
annual growth of traffic is estimated to continue at the present
rate until 1965; this ranges from 11% to 17% except on the
Mallorca airport road, where it reaches 26%. From 1965 to

1977 the rates of traffic growth are assumed to decrease
gradually to 7% which is the expected average for the country
at the end of this period, and to remain at L% thereafters

These figures are based on an expected growth in gross national
product of 5% per year over the lé=year period, on the relation-
ship between national income per capita and number of wvehicles
in other European countries and on the fact that the regions
served by these roads are the most rapidly growing regions

in the country.

ii) Fconomic Life of the Project Roads

The proposed improvements have an estimated economic life of
approximately 12 years. The economic life of new construction
work is estimated at 30 years. However, according to the
expected growth, traffic on some of the improved two-lane roads
will reach a daily average of 5,000 vehicles before the end of
their economic life, Since this number is considered their
maximum capacity without congestion, savings in vehicle oper=
ating expenses are not estimated to increase thereafter,

iii) Highway Conditions and Savings

Because the road conditions on different sections of the Project;
and with them the vehicle operating costs, vary widely, the road
sections were classified according to their condition, and
savings computed separately for each class. The savings are
based on Spanish data, supplemented when necessary by information
on the results of analogous road improvements in other countries
A sampled comparison between the estimated vehicle operating
expenses before and after the improvements is given in Table 1Z.

Benefits from Reduced Maintenance Cost

65 . The Improvement Works will reduce the cost of maintaining the pro=
Jject roads. While the cost of maintaining the existing roads, together with
the estimated additional periodic maintenance cost, ranges from US$1,;000 to

US$1,500 per km annually, the cost of routine and additional periodic main-

tenance on the new roads would average only US$700 per km.

Benefits from Reduced Accidents

66 « These benefits are not generally included except for two short
sections of the Alicante-Madrid road, where the purpose of the improvement
is to reduce the high number of accidents; the estimate assumes a reduction
from 30 to 5 accidents per yearo
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Return on Investment

67. The follosing table presents tiie costs of the Improvement Works, the
measuraole benefits in the first year of full utilization and the discounted
rate of return during the useful life of the investments. It clearly indi-
cates that the investments are economically well justified. A description
of each section of the Improvement Works is given in the Appendix.

Road-User Annual Discounted Rate

Savings in Maintenance of Return Over

First Year of Cost the Life of the

Section QQEE;/ Utilization Savings Investment

eevesse s Million Peset@Seesecenosscase %
Madrid-Barcelona 1,06L4.9 L87 8.7 70
Barcelona-Alicante 769.8 L66 17.7 73
Alicante-ladrid 176.6 19 1.h 12
Badalona 301.2 136 0.3 29
Perelld h67.5 110 - 20
Amposta Bridge 369.4 361 - 75
Oviedo 5612 81 065 12
Pahﬂa 569cb- 137 Oo 9 21

1/ Including 25% contingencies, and excluding
the 15% price contingency on the assumption
that savings would increase proportionately.

V. CONCLUSIONS AND RECOMMENDATIONS

68. The Project will greatly improve conditions for transportation on the
roads forming the triangle Madrid-Barcelona-Alicante, and replace two obsolete
sections in the north and on Mallorca; it will also initiate the reorganization
of highway maintenance in Spain by establishing two pilot divisions in Madrid
and in the Northeast region.

59. Design and specifications are satisfactory and the execution of the
Project will be controlled and supervised by the Directorate of Highways, undex
the Ministry of Public Works; the Directorate is well organized and efficient,
and will be assisted by comnpetent consulting engineers for design work.

70. The Project will yield a higsh economic return on investment from road
users! and maintenance savings alone.

7L, During loan negotiations, firm assurances have been obtained Irom
the Government of Spain that it would:

i) provide adequate local funds to carry out the Project according
%o the agreed schedule (see paragraph 5hL);

ii) take the necessary steps to modify bidding ard contr-cting 2
procedures asoutlined in paragraph 30.

72. The Project provides a suitable basis for a Bank loan of U3'33.0
million equivalent to the Spanish Government; a suitable term would be 20
years, including a five-year period of graces
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FCONOMIC JUSTIFICATION FOR SPRCIFIC SECTIONS OF THE PROJECT

Madrid-Barcelona Highway

1, This highway not only connects the two largest cities in Spain,
Madrid and Barcelona (with a population of 2.3 million and 1.6 qillion
respectively), but also carries traffic to Barcelona from the Cadiz~Sevilla
area and from the industrial northern region. In 1962 the average daily
traffic density between Madrid and Barcelona was about 2,000 vehicles;
between Zaragoza and Barcelona it was 2,500 to L,000 vehicles due to suburban
traffic in the industrial areas of Zaragoza and Iérida and additional traffic
to and from Bilbao. Trucks and buses made up L1% of the traffic, private
cars L6%, and motorcycles 13%. TFrom 1960 to 1962 traffic on this highway
increased by 15% annually.

2. Savings in vehicle operating costs are expected to average 30%.
The greatest savings in operating costs will be obtained in the section
Zaragoza-Barcelona where the traffic is heavy, the percentage of trucks and
buses relatively high (L5-55%), and the highway in bad condition.

3 Present maintenance costs, including periodic maintenance, are esti-
mated at Pts 69,000 (US$1,150 equiv.) per kilometer annually if further
deterioration is to be avoided., ilaintenance costs after the carrying out

of the proposed improvements are estimated to decline to Pts 42,000 (US$700
equiv, ), a saving of Pts 27,000 (U33L50 equiv.) per kilometer per year.

lie The above benefits result in a rate of return on investment of 70%
over the useful life of 12 years.

Barcelona~Alicante Highway

5. The highway from the French frontier to Murcia, which runs along the
Mediterranean coast for most of the way is one of the country's most impor-
tant roads in terms of traffic density, This is not only a result of the
great number of tourists, but also of the extensive trade between the
industrial area of Barcelona and the agricultural region near Valencia.

6. In 1962 the average daily traffic between Barcelona and Alicante was
about 3,400 vehicles; south of Barcelona and near Valencia it was as high

as 4,500 to 6,000 vehicles per day. Trucks and buses made up 38% of total
traffic, private cars LLY and motorcycles 18%. Traffic increased 17% per
year between 1960 and 1962. The many trucks and carts near Valencia reduce
the average speed considerably and high seasonal peaks of traffic cause con-
gestion in mountainous sections and in villages.,

1. Planning for a high standard Mediterranean coast freeway is quite
advanced. Near Valencia, a short section is already under construction and
will soon give relief to sections where traffic density exceeds capacity.
The freeway will be built in stages and since the entire freeway will not be
open for traffic for a considerable number of years, the existing road must
be rehabilitated to meet the requirements of present traffic.
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3. It is expected that vehicle operating costs will be reduced by an
average of 20%.

9. Maintenance costs between Barcelona and Alicante are high, due to
heavy traffic and the bad condition of the highway in several sections. It
should be at present Pts 92,000 (US $1,5L0 equivalent) per kilometer per
year, if further deterioration is to be avoided. Estimating future main-
tenance costs at Pts 42,000 (US $700 equivalent), an annual saving in
maintenance cost of Pts 50,000 (US $8LO equivalent) per kilometer can be
expected,

10, Road user and maintenance savings result in a rate of return of 73%.
This does not include the planned bypass near Perello, for which the benefits
have been computed separately.

Alicante-Madrid Highway

11. There is less traffic on this highway than on the two other sides
of the triangle; there are also fewer towms with important suburban traffic.
In general, it is a poor part of the country, the highway crossing dry areas
where agriculture is not much developed. There is little industry, most of
it at Elda and Albacete.

12, The average daily traffic in 1962 between Alicante and HMadrid was
about 1,500 vehicles, of which L8% were trucks and buses, L67 private cars,
and 6% motorcycles. Between 1960 and 1962 traffic increased 117 annually.

13. Considering present conditions in several sections of the road, it
is expected that vehicle operating expenses will be reduced by an average
of 7% .

1k, Included in this part of the Project is the improvement of grade
and alignment of two sections where poor visibility has caused an accident
rate 20% higher than the average for the country. A reduction in the number
of accidents has therefore been taken into account.

15, The present maintenance cost is estimated at Pts 62,000 (US $1,0L0
equivalent) per kilometer per year, including additional periodic maintenance
and the annual saving in maintenance cost is about Pts 20,000 (US $3LO
equivalent) per kilometer.

16. The above benefits result in an overall rate of return of 12%, com-
puted over the 12-~year useful life of the improvements.

Bypass at Badalona

17. Badalona is an industrial suburb north of Barcelona. Its main street,
which is less than 5 meters wide at some places, is at present part of the
road from Barcelona to the Cogta Brawva and the French border. Loecal traffic
is considerable and crosses the main highway in several places. There is
serious congestion in seasonal months and cars are lined up for several
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hours éuring the evening. The planned bypass will have grade separation

and will relieve the congested traffic in trensit through Badalona. Speed
will be increased considerably with corresponding savings in time. These

and other savings will reduce the operating costs by an average of sha.

The estimate of total benefits is based on an average daily traffic in tran-
sit through Badalona of 15,000 vehicles in 1962, There is a possibility that
the new freeway from Barcelona to La Junquera will be built via the interice,
which would reduce transit traffic through Badalona. This possibility has
been taken into account in estimating future traffic.

18. The present maintenance cost is estimated at Pts 64,000 (US $1,067
equivalent) per kilometer annually and the resulting savings in maintenance
would be about Pts 22,000 (US $367 equivalent) per kilometer per:.year.

19. The road user and maintenance savings would result in a return on
investment of 29% over its 30-year life.

Bypass at Perelld

20. The highway along the Mediterranean coast follows mainly the plain
between the sea and the mountains, A 30 kilometer long section south of
Tarragona, however, traverses mountainous country. It has poor alignment
and grades up to 12%. Average speed is reduced considerably, as slow moving
trucks make passing impossible on steep grades where sight distances are
insufficient., The new road will bypass the town of Perelld and will be 5 km
shorter. Total savings on vehicle operating expenses are expected to
average 415, which gives a rate of return of 20%.

Amposta Bridge

21. The bridge over the Ebro River at Amposta is part of the highway
from Barcelona to Alicante., It is in very bad condition and trucks over 7
tons are not allowed to cross it and are forced to take a detour of 25 km.
Traffic lights are used to regulate the traffic across the single lane bridge,
which causes congiderable congestion and reduces average speed accordingly.
The condition of the bridge becomes worse each week, and only emergency
repairs help to permit traffic until a new bridge is built. In fact normal
security conditions would require that the bridge be closed to all traffic
very soon, and all traffic be diverted to another bridge upstream, making a
detour of 25 km,

22, The average daily traffic in 1962 was about 2,700 vehicles; this
number includes heavy trucks which at present are forced to detour the bridge.
In spite of the considerable tourist traffic in this section, trucks and
buses account for 1% of the total number of vehicles.

23. The new bridge will enable all traffic to flow continuously, thus
increasing speed and avoiding congestion during peak periods. The present
detour for trucks will, of course, be eliminated.

2h. A new approach from Amposta to the bridge will be constructed, bypass-
ing the center of the little town and thus creating additional savings on
vehicle operating expenses,
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28, Totzl savings on vehicle operating expenses would result in a rate

of return on investment of 75% over the useful life of the bridge of 30 years.

Oviedo~Figaredo Highway

26. The road from Oviedo to Figaredo is not only part of the inter=-
provincial highway running south but is also of great importance for the
traffic between Oviedo and Mieres., Mieres is a center of coal mining and has
a steel plant that employs 8,000 workers., Iron ore is hauled mostly via
Oviedo and accounts for a considerable portion of total traffie. Transpor-
tation of cattle, dairy and agricultural products by this road is also
significant,

27 In 1961, the average daily traffic was about 2,700 vehlcles, 3L% of
which was made up by trucks and buses, L9% by private cars and 17% by motor-
cycles, Traffic increased 19% annually from 1960 to 1962.

28. The present road leads through a mountainous region and has very poor
alignment, very short sight distances and grades up to 1L%. Traffic lanes

are narrow andé in many curves too narrow for two-way traffic. The capacity
of the road, therefore, does not permit reasonable speeds which are even
further reduced by slow moving trucks on steep grades where sight distances
are such that passing is not possible. The new highway, designed to high
standards, will follow the river and bypass the town of Mieres. Total savings
have been estimated to average 387.

29. The present maintenance cost is estimated at Pts 6L,000 (US $1,067
equivalent) per kilometer per year, and annual savings in maintenance costs
would be about Pis 22,000 {US $367 equivalent) per kilometer.

30. On the basis of the above, a rate of return of 12% can be expected
over its useful life of 30 years.

Palma Airport Freeway

31. In 1952 the road carrying the traffic between Palma and the airport
was split by a prolongation of the airport!s runway. As a result traffic

was forced to pass through some small villages., To relieve this traffic a
provisional road connecting the airport with the road from Palma to the north-
east was built in 1961. Both roads are insufficient to carry all traffic
during the tourist season without serious congestion.

32, The proposed freeway with its four to six lanes will give a better
access to the center of Palma and will decrease traveling time considerably.
It will also shorten the distance for trucks and buses, now forced to take
the detour, by 25%. Finally, it will give better access from Palma to the
beaches,

33. In 1961 the average daily traffic for the section of the direct road
between Palma and the ailrport was about 9,000 vehicles. Motorcycles made up
37% of the traffic, cars L87 and trucks 15%. The average daily traffic on
the detour was about 2,500 vehicles., From 1960 to 1962 traffic increased at
an annual rate of 26%, and this trend is expected to continue until 1965.
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3he Reduction of vehicle operating expenses, mainly due to savings on
time and fuel consumption, are expected to average 357, and savings on main-
tenance costs are estimated to be Pts 22,000 (US $367 per kilometer equivalent)
per year. The overall rate of return on the investment would be 21% over its

useful life of 30 years.

October 7, 1963



Teole 1

SPATN

Highway Improvement and Maintenance Project

Estimates of Freight Transportation
(In billion ton-kilometers)

Railway Hichway Coastal Campsa Total

Year (Renfe only) (Intercity only) shipping tankers Intercityl/
Trafilc

1955 7.0 5.1 7.5 2.0 21.6
1956 7.6 6.4 7.6 2.1 23.7
1957 7.9 6.9 8.2 3.4 26.h
1958 7.9 7.5 8.5 3.5 27.L
1959 6.6 8.5 8.5 3.5 27.1
1260 5.1 10.0 1.7 3.8 26.6
1961 5.1 11.2 - - -

1/ Airlines exciuded

Source: The Eccnomic Development of Spain,
Report Mission IBRD 1362

Plan de Desarrollo 1963,
Ministry of Public Works



Table 2

SPATN

Highway Improvement and Maintenance Project

Estimates of Intsrcity Passcnger Transportation
(In billion passenger-kilometers)

Railway Hizhway Total
Year (Renfe only) Private 1/ Airlines Intercity 2/
Total Buses Vehicles~ Traffic
1955 8.0 7.3 2.5 4.8 2 15.5
1956 8.6 8.6 2.8 5.8 .3 17.5
1657 8.6 10.0 3.1 6.9 .3 18.9
1958 8.? 11.0 303 70? '3 20‘9
1959 8.5 11.6  3.h 8.2 3 204
1950 7.3 12.2 3.5 8.7 L 2 .0
1961 7.8 22.8 5.0 17.8 - -

1/ 1957-1760 fi~ures are based on estimates.
2/ foastal shipring excluded.
Sorurce: The Economic Development of Spain,
Report Mission IBRD 1962

Plan de Desarrollo 1963, Ministry of
Pablic Works



Table 3

SPATH - HIGHWAY IMPROVEMENT AND MAINTENANCE PROJECT

NUMBER OF VEHICLES - 1951-1962
(in Thousands)

Year Cars Trucks Buses ?‘22;1 Motorcyveles Total
1951 98,1 87.8 8.5 194.5 2h.bL 219.0
1952 101.7 84,7 8.5 195.0 3b.1 229.1
1953 108.0 88.7 8.9 205, 7 50.5 256.3
195 115.7 90,6 9.0 215.3 77.3 292,17
1955 127.8 9L.9 9.4 232.2 125.5 357.7
1956 151.9 106.1 9.5 267.5 177.7 LL5.3
1957 172.1 113.5 10,0 295.6 281.9 577.6
1958 192.2 121.7 10.L 32L.L 375.6 700.0
1959 2Lo.L 131.8 10,9 383.2 L76.3 859.5
1960 290,6 1L7.3 11.9 LL9.9 555.0 1,00L4.9
1961 358,.9 17,3 13.0  5k6.2 677.2  1,222.8
1962 2.1 195.9 1h.6 652.6 805.3 1,L57.9

Source: Ministry of Public Works



SPAIN « HIGHWAY TIPOVAIL T AMD HATWTLNANCE PROJICT

CLASSIFICATICN OF NATIONALLY ADMINISTRRED HIGHUAYS

ACCORDING TO WIDIH AND CATZGORY, 1962

Category

Width of Surfacing Total
National Hegional Local km

Less than & meters 75,9777 18,662.8 36,505 63,205.9
From 6 to 7 meters 1,37L.1 3,329.2 97346 8,673.9
From 7 to 9 meters 6,063.1 109.1 134.8 6,60743
from 9 to 10.50 meters 220,7 354 37.6 29347
From 10.50 to 12 meters 211,2 1.2 3.5 215.9
HMore than 12 meters 1hli.9 20.0 he? 169.6
Totals 18,989, 22,477.7 37,699.6  79,165.3

Roads in urban sections, varying widths from 6 to more than 22 meters,
varving categories 1,443.1
Total 80,609.5

Note: These figures include 3,726 kilometers of naticnal, regional and local
highways in the provinces of Alava and Navarra, which, due to tradition,

are usually considered a separate system,

Source: Ministry of Public Works



Table 5

SPAIN - HICGHWAY THMPROVEM.NT AVD IAINTZUANCE PROJICT

CLASSIFICATION OF VATIOWALLY ADMILISTIRED HIGHWAYS

ACCORDING TO WIDTH AND TYPE CF PAVEITERT

1962

Type oif Pavement

Surlace Asphalt Block Stabil- Total
Treatment Concrete Concrete Pavement MHacadam ized kn
Width of Surfacing Soil
Lecs than 6 meters 25,517.9 275.0 126.8 290.8 36,307.L 688.0 63,205.9
From 6 to 7 meters 6,76h.1 32L.7 72.7 222.6  1,280.8 - 8,673.9
rom 7 to 9 meters Ly, 749.9  1,207.9 93.9 419.2 1364 -~ 6,607.3
From 9 to 10.50 meters 1L6.1 67.3 L.b 6lL.l 11.8 - 293.7
From 10.50 to 12 meters 149.0 2.0 .8 20.1 - - 215.9
More than 12 meters 46,3 96,6 1.9 22,1 2.2 05 169.5
Totals 37,373.3 2,013.5 30Lh.5  1,038.9 37,747.6 688.5 79,1653

Roads in urban secticns, varying widths from 6 to more than 22 meters,
varying type of pavement _1,h443.1

Total 20,608,

Source: Ministry of rublic Viorks



Table 6

SPATH - HIGHAY TiPROVEMiNT AND MATTENANCE PROJFCT

Highway Fxpenditures and Fuel Tax Revenues, 1956 - 1962
(iillion Pesetas)

Year Highway Expenditures Revenues From Fuel Tax
by by *
Government Provinces Total
1956 1,584 23k 1,818 3,520
1957 1,58L 329 1,913 3,340
1958 1,816 W78 2,294 4,070
1959 1,856 517 2,373 L, 780
1960 2,007 133 2,540 €,340
1961 2,376 50k 2,830 7,190
1962 3,150 500 3,650 5,030

% These expenditures are financed out of Provincial Budgets.

Source: Ministry of Public “orks.



SPATH - BIGHUAY IMPROVIILNT AMD HAINTE 26C&4 PROJLCT

HIGHWAY DZVELOPILT PROGRAM 1962-1977

Type of Expenditures

FPreeways

Relocations

Improvement of Base and Pavement
Improvement of Curvatures, Grades, etc.
Structures

Intersections

Elimination of Grade Crossings
Improvement in Urban Zones

New Highways

Right of Way

Maintenance

Signs, Investigations, Work under Construction

TOTAL

Expenditures by Period

=

O
JoN
n
!

1965
1966 - 1969

-t
0
—J
()
t

1973
1977

o}

O

-3

=
I

-}

NS
O~
no
}

1977

Source: Ministry of Public Works

Million Pts

31,192
13,282
33,950
3,866
6,021
Lo3
1,824
36,110
9,439
1,229
31,388
5,62

177,640

21;,000
12,560
55,320
55,760

177,640



SPAIN - HIGHWAY JMPROVEMENT AND MAINTENANCE PROJECT

DESIGN STANDARDS FOR NEW, FOR RELOCATED, AND FOR RECQNDITIONED HIGHWAYS

Light Treffic Medium Traffic Heavy Traffic
Average Daily Traffie veh/day ~250 250-500 500~-1000 10002000 2000~5000 45000
Type of Terrain ¥ R M W™ F R M VM F R M N ¥ R M W™ F R MeVM F R M=V
Design Speed Im/hr 70 60 50 30 70 60 50 30 100 80 60 40 100 80 60 40 (120 100 80 (120 100 80
(100 80 60 (100 80 60
Type of Pavement ADT=100 ADT+100 Single Surface Treat- Double Surface Treate Asphalt Concrete Asphalt Concrete Asphalt Concrete
No Surface Single Sur- ment ment
Treatment face Treate
ment
Wdth of Pavement o 6400 6,00 7,00 7,00 7400 2x7,00 (if veloeity -100)
2x7.50 (if velocity +100)
Shoulders  (Right m 1450 1.00 1,00 0,50 150 1,00 1,00 1,00 2,50 2,00 1.00 1,00 2,50 2,50 1.50 1,00 3,00 3,00 2.50 3,00 3,00 2450
(Iaft m " » n n " n n n " n L] n " L] L] L] " n n 1.50 1.50 1.00
Roadwwy, Shoulder to Shoulder
Width n 9 8 8 7 9 8 g g 12 n 3 g 12 12 10 9 13 B} 2 11,50 11.50 10,50
Modian Strip, Width m - - - - - - - - - - - - - - - - - - - 5.0 45,00  +2.00
Right of Way, Width m 25 25 +36 +36 480 +80
Maximum Grade % 5 6 7 8 4 5 6 7 3 4 5 6 3 4 5 6 3 4 5 3 4 5
(+ 1% if length -250) { 1% if length -250) (+ 1% if length =250) (Study necessity of slow lanes)
Minimm Radius m 180 120 75 25 180 120 75 25 450 240 120 40 450 240 120 40 (800 450 240 (800 450 240
(450 240 120 (450 240 120
Sight Distance for Stopping n 80 &0 40 30 80 60 40 30 150 100 60 30 150 1m0 60 30 (200 150 100 (200 150 100
(150 100 60 (150 100 60
Sight Distance for Passing m 450 350 250 150 450 350 250 150 600 500 350 200 600 500 350 200 (600 600 500 - - -

Loading

(Span ~ 20m
Roadway Widih (

(Spen + 20a
Helght
Railroad Crossings

STRUCTURES

Under Study

Sane a3 Shoulder to Shoulder Width Shown Above

Grade

9 9
Five Meters

Separation

(600 500 350

10

2x942 (Klewvated Medida
Strip)

F-Flat; R-Rolling; M-Mountainous; VM-Very Mountainous

g oTa®]



SPAIN

HIGHWAY TMPROVEMENT AND MATNTENANCE PROJICT

Adnmicsible Characteristics for Existing Highways

Light Traffic Medium Traffic Heavy Traffic
Average Dally Traffic veh/day ~250 250=500 500=1000 1000=2000 2000=5000 +5000
Type of Terrain F R M W F R M Vi F R M VM4 F R M V4 F R M M F R M ™
Speed iam/hr - - - - - - - - 60 50 40 30 70 60 50 40 70 60 50 40 80 70 60 50
Type of Pavement ADT-100 ADT + 100 Single Surface Treat— Double Surface Treat— Double Surface Treate Agphalt Concrete Asphalt Concrete
Unpaved Single Sur- ment ment ment
or face
vacadai Treatment

width of Pavement o 5,00 5S¢ 9400 5,00 5,0u 6.0 €,00 5,00 5,00 7,00 7,00 6,00 6,00 700 7,00 7,00 7,00 YU m
Shoulders, Width m 0.25 0,50 0,50 0,50 0,25 0,50 0,50 0,50 0.50 1,50 1.50 1,00 1,00 1,50 1,50 1,00 1,00 2,00
Roadway, Shoulder to

Shoulder Width [ 5.50 6,00 6,00 6,00 5,50 7,20 7.00 6,00 6,00 10,00 10,00 8,00 8,00 10,00 10,00 9,00 9,00 18
Maximm Grade % - - - - 6 8 10 - 6 8 10 12 6 8 10 12 5 6 8 10 5 6 8 10
Minizum Radius m - - - - - - - - 120 75 40 25 180 120 75 40 180 120 75 40 2,0 180 120 s
Sight Distance for

Stopping m - - - - - - - - 60 40 30 20 80 60 40 30 80 60 40 30 100 80 60 40
Sight Distance for

Passing o - - - - - - - - 350 250 200 150 450 350 250 200 450 350 250 200 500 450 350 250

load Linit ton 8 3 15 Not less than maximum weight autihorized in accordance with code for perma—

3 nent permits

S

Q Width m 4 6 7 7 8 pIA

]

3

Height o 4 4 4 4450 4450 4e50

Railroad Crossings Signs 3igns end Barriers Signa and Barriers Grade Separations

L L

F=Flat; R=Rclling; rellountainous;

Vit=Very ountaincus



SPAIN -~ H4IGHWAY TMPROVEMENT AND MAINTENANCE PRCJZCT

HIGHWAY IMPROVEMENT WORKS

Total Iengths of Highways included in Project as Compared to Lengths of Various Types of Proposed Improvements

Inprovement

Reconstructlon Total ILen
Totel Iength New Improvement of of Subgrade Recanstruction Increase Asphalt of T gtﬁt
Project Locatian of Highway Sapstroction Relocation Graie and Alimmment and_Base of Base of Basse Overlay Part
Jan Jm km km 58 km lm km Im m
PHASE 1 Triangle
Madrig~Barcelong— Included in Sub-
Alicante Total Triengle 7,00 122.%6 129,86
PHASE 11
A Soria ; 15,00 26,00 41,00
BC Zaragoss g Madride Barcelana 1.00 6,00 37.70 57.97 102,67
Huesca ; 629.60 41.69 41.69
D Ierida ) 67.70 67.70
B Barcelana g 2,00 6,50 67.80 76430
] Porello ; 25.00 25,00
G Castellon 3 Barcelma~-Alicante 3.00 T5e34 T8.34
-4 Valencia ; 594440 4400 1.70 5470
1 Valencia ; 5.05 3.05 62.30 70640
F Alicante ) 3.9 3.30 6.40 13.64
M Albacete g Alicante~Barcelana 20,00 20,00
K Gusnca-Toledo ) 411.20 4e60 41,30 45.90
Sub-Total Triangle
Madrid-Barcelona~Alisante 1,635420 2994 14,65 3630 108.65 100.00 331.80 588434
P Mmposta Bridge Included in Sub~
Total Triangle 0.35 0435
Q Badaloang Bypass 5.07 5.0 5407
):3 Oviedo=Figaredo
Highvay 23.83 21,42 21442
3 Palma Airport
Freevay 18.87 18,37 18.87
Sub~Total Phase II 1,682.97 40,64 35.01 14455 3.30 108.65 100,00 331.80 634,05
PHASE 111 Zaragoza Included in Sub~
Total Triangle 21.93 21.93

TOTAL 1,682.97 40,64 56494 21,55 3.30 108455 100.00 454,456 785494




SPAIN - HIGHWAY IMPRCVEIENT AND MAINTEMANCE PLOJECT

M) Estimate
_ C o s~ n Pt
Direct Cnst
+ General % Highe
Administra- Contract of
tive Cost Amount kay Nesign Supervision Totals
1. IMPROVEMENT WORKS
PHASE 1 210.5 242.0 10.0 2.5 12.0 266.5
PHASE 11
Madrid-Barcelona 486,42 558.5 1.0 0,0 28.5 611.0
Barcelona-Alicante 375.5 432.0 33.0 6.0 2.0 492,0
Alicante-Madrid 100.5 15.5 7.0 1.5 6.0 130.0
Perello dypass 297.0 1.5 7.0 8.5 17.0 374.0
Amposta 3ridge 232,90 267.0 5.5 10,0 13.0 295.5
Badalona Bypass 167.5 192.5 TR 5.0 3.5 241.0
Oviedo-Ficaredo ¥i-tway 341.5 392.5 27.0 10.0 19.5 44,9.C
Palma Airport Freewsy 215.3 "L7.5 LD 0.0 12.0 455.5
PHASE ITX 90.0 203.5 - P 5.0 19,5
Sub-Totals 2,515.7 2,292.5 23145 L] 143.5 2,025.0
Contingenciss 25% 335.3
Sub-Total 4,280.0
Escalation 15% 62,0
Total Cost Imvrovemernk Wo-lirc L, 02,0
II. MAINTENANCE PLAX
Equipment 349.5
Shops, Warehouses, Buildings 116.5
Sub-Totals 466.0
Contingencies 29.0
Sub-Totals L95,0
Escalation 15% M3
Total Cost Maintenance Plan 569.3
GRAND TOTAL 5,491.3

1L g



Table 12

SPATN

APPRAISAL OF HIGHWAY TMPROVEMENT AND MAINTENANCE PROJECT

Operating Costs per km for a 7~ton Truck
Under Different Road Conditions

Before Improvements After
R vy B Y Improvenents

Pts Pts Pts Pts
Depreciation 93 «TT «69 061
Repairs 2423 1.85 1.66 1.7
Fuel 1,53 1.70 1.61 1.53
Ivbricants o1l -15 ol ol
Tires 62 U7 38 033
Wages 3013 2.33 1.56 1.56

Interest and

Insurance _}:EE 113 __:Zé _:Zé
10.10 8.4L0 6,80 6.10

—————— eeee—— eteme——— ——r—

1/ Very bad alignment and grades, narrow and cracked
surface with chuck holes, broken edges, no shouiders.

g/ Poor aligmment, ravelled surface, broken edges,
insuf ficient width in sume sections, bad shoulders.

2/ Ravelled surface, slippery in some sections.



SPAIN

HIGHWAY IMPROVEMENT AND MAINTENANCE PROJECT

ORGANIZATION OF MINISTRY OF PUBLIC WORKS

Council for
Railroads

Council for
Public Works

Committee for Control

of Licenses, Fees, etc.

Minister

Secretary General

Committee for
Purchasing,
Equipment Control,
Price Control

JUNE 1963

. Controllership
Economic s
Legal Advisors . with Delegated
Advisors Authority
Research
Center
Sub-Secretary
. . Directorate Directorate .
Administrative Directorate of Land of Hydraulic Directorate
Office of Highways Transportation Works of Ports
IBRD-1198

1 3xeyd
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HIGHWAY IMPROVEMENT AND MAINTENANCE PROJECT

ORGANIZATION OF DIRECTORATE OF HIGHWAYS

Secretariat

Director

Sub-Director

Planning Project
Studies , Formulation Construction Maintenance Administration
and Traffic . .
and Revision
frrtrtrrerir
Jefaturas
(Provincial organizations of M.O.P.)
IBRD-1197

JUNE 1963

Z 1eyn
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