-

View metadata, citation and similar papers at core.ac.uk brought to you byj: CORE

provided by Repositério Cientifico da Universidade de Evora

I lRHA INTERNATIONAL CONFERENCE| RAILWAY MODERNIZATION: AN HISTORICAL PERSPECTIVE

FROM THE ECOLE DE PONTS ET CHAUSSEES TO PORTUGUESE
RAILWAYS: THE TRANSFER OF TECHNOLOGICAL KNOWLEDGE A ND
PRATICES

ANA CARDOSO DE MATOS | CIDEHUS - UNIVERSIDADE DE EVORA (PORTUGAL)

MARIA PAULA DIOGO | CHFCT/DCSA, FCT / UNIVERSIDADE NOVA DE LISBOA (PORTUGAL)

In 19th century Portugal, the concept of moderibrats closely related to the construction of théway
network. In this context, in 1845 the Count of Temharged th&Companhia das Obras Publicas de Portugal
(Portuguese Public Works Company) with «buildingi&way along the bank of the Tagus river, linkinigbon
to the frontier with Spain». However, the projeasasuspended because of political instability s#edcompany
was wound up in 1848.

The year 1850 saw the beginningfofitismowhich brought about a substantial change in thestre of the
Portuguese economy, with the development of roadsrailways becoming a clear priority. Foreign camigs
were invited to participate in this infrastructupabject by applying both their capital and techhiexpertise. As
these companies used their own technological know-hmanagement models, and engine@®tuguese
engineers were only used to suggest minor chamgetoaapprove the plans which were presented tiithestry
of Public Works, Trade and Industry.

In 1852tenders were finally invited for the constructionaorailway line between Lisbon and Santarém and,
in a second stage, from Santarém to the border Sptin. TheCompanhia Central e Peninsular dos Caminhos
de Ferro em Portugala railway company headed by Harry Hislop, put phgject in the hands of an English
engineer, Thomas Rumball, whose plans were subsdgueviewed and slightly altered by two Portugeies
engineers, Jodo Cris6stomo de Abreu e Sousa andidodomas Lobo d’Avila, both members of tBenselho
de Obras Publicas Minas(Public Works and Mining Board).

The line between Lisbon and Carregado was openeézBb®ctober 1856. The development of the railway
network continued, gathering pace in the 1880sawtring a total of 2 358 km by the end of the gantin
technological terms, this focus on the railwaysdo=d the development of a specialised professicoraimunity
engaged in technical activities.

The role of Portuguese engineers changed as & wdsthieir involvement in the building of the radws.
Contact with foreign technological communities aatipve all, the opportunity to establish the imaice of
their specific skills and to apply them on equain® with their European peers made it possiblePfmtuguese
engineers to see themselves as professionalsrdihng of these men involved specialising in ciilgineering
and a consequent mastery of practical know-how jpar avith their foreign counterparts.

Although civil engineering was clearly perceived th® most promising working area for Portuguese

engineers, most of them were hardly familiar withim fact, most of them had only been trained agary
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engineers at thEscola do ExércitgArmy School) and just a very small group had bsent to abroad to study
theory and practice, namely to the Ecole des Rein@haussées in Paris.

During the second half of the ientury, 27 Portuguese, both senior engineerspanihising students,
enrolled in courses at the Ecole des Ponts et GhaasSome of the senior engineers went to Pattigiatown
expenses, but most of them applied for a grant fiteenMinistry of Public Works. This Ministry wassal bound
to send at least three students per year to sthchad. When returning to the motherland, all ofrherould
present a detailed report and would dedicate thieesé¢o public works, that is to say, to the modeation of
Portugal, thus “paying” back the government investm

By 1881, around 11% of the Portuguese engineeiBatdi at the Associacdo dos Engenheiros Civis
PortuguesegPortuguese Association of Civil Engineers) weegned abroad. France was the favourite choice,
reaching almost 70% of the preferences of the stsgdd1% of those who went to France chose theeEdes
Ponts et Chaussées. Among these graduate and tadieate students we will focus on two cases, Jodo

Evangelista de Abreu and Candido Xavier Cordeioth lnleeply engaged in the railway network.

FROM LISBON TO PARIS

Jodo Evangelista de Abreu was selected to go tatbée de Ponts et Chaussées in 18%bCandido Xavier
Cordeiro in 1864. Both of them had a specific tiregnin engineering and had a few years practica bopublic
works and in teaching.

Jodo Evangelista de Abreu, held a bachelor’'s degrddathematics from the University of Coimbra. Fro
1852 t01853 he taught Geometry and Mechanics appdi¢he Arts [i.e., industry] and Professionsthet Liceu
Nacional de Lisboa (Lisbon National High Schootianh1854 to 1856 he was responsible for the counseads
and railways at the Army School. Candido Celestiavier Cordeiro held also a bachelor's degree in
Mathematics from the University of Coimbra. Althdulge was invited to teach at the University, atage of 22
he decided to go to Paris.

Both Jo&o Evangelista de Abreu and Candido Xavadéro were diligent students at tBeole and their
skills as engineers were often praised. At the &€dals Ponts et Chaussées they had the opportariityptove
both their theoretical and practical training. Tibge with the more conventional classes,Elaeleencouraged its
students to have a close contact with the mainneeging works in France and abroad, promoting ielt trips
to important building sites.

In 1857, after having completed his first yearhat Ecole de Ponts et Chaussées, Jodo Evangeligtarele
(together with two other Portuguese students, Pdukitantara Gomes Fontoura and Valentim Evarisem®)
went to Pau and Marseille to study roads, railwarys harbours. At the end of their fieldwork trigyhwrote a
report, in which they praised this kind of trainiflg fact, before leaving to their fieldwork assigent, the
students received a set of letters of recommenddtiat opened them the doors for the “real” wordboblic
works: «Thanks to the letters of recommendatiowas easy for us to contact with different enginegh®
welcomed us warmly. Drawings, memoirs, reports @émcliments of every kind were made available to digst

two examples: concerning the bridge over the Adthey received «all the documents, both drawingstexrts,
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as well as notes concerning the details»; in Mbesevhere they studied the harbour under constmand the
railway to Toulon, they were allowed to examinaletail different types of bridges.

At the end of his second year, Jodo Evangelistalteu went on a fieldwork trip to Bordeaux. His aivas
to study the Gironde estuary, the new iron bridger ahe Garonne, that linked the two railway liné€rléans
and the Midi, the procedures for fixing dunes arsdeiconomic results, and the network of water iistion.

Commenting on the warm reception he had at theyermlilding site he wrote:

«l have twenty-three large drawings on the desigthie important work; in addition, thanks to thenm
welcome by M. Régnault, engineer of bridges andispand both the designer and the chief enginedériof
project, | was allowed to participate in the ddfiré estimates of the project.»

At the end of his first year, Candido Xavier Cordevanted to go to Grenoble or to Savoy for hifdfierk.
However as the former was offered to Picard, h& tmo the latter. In his second year he went to Bength
Jagmin, to visit the Paris-Lyon-Méditerranée raijwaorkshops; to Creil and to Epone, with Bayle, &an
geological trip that included the famous foundaées/ontataire; to Auteil, with Morandiére, to sestlbthe works
on the railway line around the city and the buitggite of the viaduct on the top of the bridgehat Point du Jour.

At the end of the second year, Cordeiro went toddidle with Agnellet and Mendes Guerreiro.

Furhermore, in 1867, Candido Xavier Cordeiro waargld by the Portuguese government of collecting

information on the “state of the art” concerningways at the Paris World Exhibition.

FROM PARIS TO LISBON

When they returned to Portugal the engineers tdaittéhe Ecole des Ponts et Chaussées joineddheidal
staff of the Ministry of Public Works. Throughotitet second half of the $%entury they played an important
role as leaders of the railway network and of pulklorks all over the country and also as expertedhnical
committees.

The training these engineers had received abroadhensciences and arts of construction» was the afoa
corps of technicians able to free the country frefrance on foreigners to plan or carry out evewjgxt in civil
engineering.

When Jodo Evangelista de Abreu returned to Portugialas appointed as head of tA&ispection division
for the railways; from % October 1866 he also took on the task of dirediiregrailway studies south of the River
Tagus. When D. Eusébio de Page (the successor dbd& de Salamanca, the famous Spanish engineer who
directed the Northern and Eastern railway lineRantugal) decided to appoint two engineers to tilee works
in the Northern railway line and in the Eastertway line, he chose Adolfo Ibarreta for the firsteoand he asked
the dean of the Ecole des Ponts et Chausséesge ahother highly competent engineer for the seooed Jozo
Evangelista de Abreu was the dean’s choice. Aftgrgne year he was already in charge of diredtatf lines.

All the three engineers who ended successfullyr tRegénch studies in 1867 — Candido Xavier, Augusto
Luciano Sim@es de Carvalho and Jodo Verissimo Me@lerreiro — were requisitioned on their returnttogy

engineer Jodo Joaquim de Mattos to work in the blirdiiway line. Joaquim de Mattos wanted to «rew#rdir]
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commitment while carrying out an official commissiavhen they visited Paris the universal exhibitadrthat
year.»

Candido Xavier Cordeiro, who was one of the bastlestits of his year at the Ecole des Ponts et Céasiss
became one of the most active engineers in theifAoese railway system, namely in Oporto and Bragiag his
foreign training and expertise to enrich Portugussgineering.

In 1878 (as in 1867) Candido Xavier was sent toWwhard Exhibition in Paris to «study the narrow-gaug
railway system, both concerning the use of locowestiand carriages and the use of steam in roads awit
without rails».

From 1855 to 1902 he works as chief engineer aRitnal Railway Company Among the works designed
and/or directed by Xavier Cordeiro up to the Is8&0s, were the Durées Viaduct, 180 metres long2@nmhetres
high; the Bridge over the River Lima, with ten huggctions each 60 metres long, «which pillars matheir
foundations, for the first time in our country, gomessed air in massive iron caissons (the systesrfivga used at
the Kehl Bridge over the Rhine)»; in 1885 he wasemnber of the committee commissioned to draw uplhes
to improve the Lisbon harbour. Later on, in 1888,kork at the Rossio tunnel (in Lisbon) was alsaiged and
presented as the perfect example of the «techpiofitiency of our [Portuguese] engineers».

The Gazeta dos Caminhos de Ferro de Portugal e EspaRlmatuguese and Spanish Railway Jouyna
acknowledged Xavier Cordeiro’s high expertise igieaering and, particularly in railways, by invigirhim as

consultant.

CONCLUDING OBSERVATIONS

Despite frequent but minor changes concerningtingcula of the courses, civil engineering, continued to be
considered during the T&entury as part of military training, having na@omousstatus Thus, public works
kept being carried out by military engineers, whexrsvpart of the whole embracing “technical servicesich
were in charge of «the defence of the country,|l aarks, roads, geological and other surveys, dngin
improvement of ports and the supervision and mamagé of arsenals.»

However, this hybrid profile was increasingly ingdate to the country's needs. In the Portuguese
modernization agenda, which was largely based diigoworks (in particular railways, roads, saniatiand
hygiene, and ports), civil engineers embodied tleaiof progress, thus playing a decisive role & “tihew”
Portugal. Soon civil engineers were able to lobbyider to create the Corps of Civil Engineers Asdistant
Engineers (1864) and later the Portuguese Assouiafi Civil Engineers, founded (1869).

Oddly enough the question of how to train civil exegrs remained an unsolved business. In 1848nalitée
Figueiredo, an engineer who worked at the MinistePublic Works, emphasised the importance of tivé c
engineering, considered as a powerful weapon tasalmate aorpusof knowledge specific to civil engineers, a
professional group without which any nation is dkguat of its public works.»

In 1854, Julio Maximo de Oliveira Pimentel, a wiallown chemist and teacher at the Polytechnic Scasol
well as a member of the Parliament, submitted geptdhat aimed at converting part of the militargining

institutions into Scientific and Technical Professl Schools, namely by creating a Public Workso8tlffor
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civil engineers, builders, architects, geographiaall hydraulics engineers and mining engineers) amd
Industrial School (for mechanical, chemical and athetgy engineers and foremen). This highly congrsial
project, especially regarding the poor role plaggaolytechnic schools was not approved.

In 1859, the Parliament resumed the debate onr#ngirtg of Portuguese engineers. The obvious ldck o
schools was, once again, the keystone of the dismusHowever the solution which was considered riost
suitable was not to create new schools in Portbgako send abroad our best students. The Mingtiyublic
Works was bound to send at least three studentggaerto study abroad. Tligcole des Ponts et Chaussétbe
Ecole des Mineand the engineering schools at Gand, Freiberg-&gk were considered the top schools at the
time, and thus the ideal scientific and pedagogiutieu to complete their engineering training. éfthis period
abroad students were expected to return to theerlatid «with the training required to fulfil thelsle functions
of an engineer and through useful work paybackugattwhat the country had invested.»

Although the choice of “buying” foreign scientifamd technological knowledge in the European mgplate
had evident costs to Portugal, namely by delaytegimplementation of national centres for develgmmpertise
and skills, the role played by Portuguese engintexiswent abroad to attend foreign schools wasiakto the
modernization agenda of the™6entury. In a peripheral country such as Porttigaluest for knew and updated
technological knowledge relied deeply on the efficly of a network of formal and informal channelfich
acted has vehicles for learning and spreading s, snew machines and new expertises. Studyirrgabwas
part of this overall strategy aiming to appropridteeign knowledge and to adapt it to local needd a

expectations.



