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Abstract | This study aims to recognize the elements that make up the notion of technological 
determinism and the power (in a political sense) of technologies in the transformation of a 
given area. Three major infrastructure projects are addressed, understood as technological 
artifacts, built in the 1960s, that consolidated the physiognomy of the corridor of National 
Route 168 —Santa Fe city, Argentina—. The hypothesis that guides the study assumes that 
infrastructures and their materiality have influenced the transformation of the territory 
that contains them, specifically in the Santa Fe-Paraná metropolitan area. The cases 
addressed —two bridges and a subfluvial tunnel— were analyzed through the recognition 
of their construction systems, architectural aspects —if any— and production conditions. 
Concrete as the predominant material turns out to be, not only the condition of possibility 
to experience the territory, but also, a constituent part of it. It is considered that the context 
of production of the works —developmental model— and the level of appropriation and 
assessment achieved, are fundamental aspects to understand the notion of technological 
determinism in these infrastructures.
Keywords | transport infrastructure; architecture; building materials; territory.
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Desarrollismo y territorio: tres infraestructuras de transporte en Santa Fe (Argentina, 
1957-1971) como casos de estudio

Resumen | Este estudio tiene como objetivo reconocer los elementos que conforman la noción 
de determinismo tecnológico y el poder —en un sentido político— de las tecnologías en la 
transformación de un área determinada. Se abordan tres grandes proyectos de infraestructura, 
entendidos como artefactos tecnológicos, construidos en la década de 1960, que consolidaron 
la fisonomía del corredor de la ruta nacional no. 168 —ciudad de Santa Fe, Argentina—. La 
hipótesis que guía el estudio supone que las infraestructuras y su materialidad han influido 
en la transformación del territorio que las contiene, específicamente en el área metropolitana 
constituida entre las ciudades cabeceras de Santa Fe —provincia de Santa Fe— y Paraná  
—provincia de Entre Ríos—. Los casos abordados —dos puentes y un túnel subfluvial— se analizaron 
mediante el reconocimiento de sus sistemas constructivos, sus aspectos arquitectónicos —si los 
hubiera— y sus condiciones de producción. El hormigón como material predominante resulta 
ser, no solo la condición de posibilidad para experimentar el territorio, sino también, una parte 
constitutiva del mismo. Se considera que el contexto de producción de las obras —modelo 
desarrollista— y los niveles de apropiación y valoración alcanzados son aspectos fundamentales 
para comprender la noción de determinismo tecnológico en estas infraestructuras. 
Palabras clave | infraestructura de transporte; arquitectura; materiales de construcción; territorio.

Desenvolvimento e território: três infraestruturas de transporte em Santa Fe 
(Argentina, 1957-1971) como estudos de caso

Resumo | Este estudo possui como objetivo reconhecer os elementos que conformam a noção do 
determinismo tecnológico e do poder —em um sentido político— das tecnologias na transformação 
de uma área específica. Três grandes projetos de infraestrutura são abordados, entendidos como 
artefatos tecnológicos, construídos na década de 1960, que consolidaram o surgimento do corredor 
da rodoviária nacional nº 168 —Santa Fé, Argentina—. A hipótese que norteia o estudo pressupõe 
que as infraestruturas e sua materialidade tenham influenciado a transformação do território que as 
contém, especificamente na região metropolitana constituída entre as principais cidades de Santa 
Fé —estado de Santa Fé— e Paraná —estado de Entre Ríos—. Os casos abordados —duas pontes e um 
túnel subfluvial— foram analisados através do reconhecimento de seus sistemas construtivos, seus 
aspectos arquitetônicos —se houver— e suas condições de produção. O concreto como material 
predominante acaba sendo, não apenas a condição de possibilidade de experimentar o território, 
mas também uma parte constituinte dele. Considera-se que o contexto de produção das obras  
—modelo de desenvolvimento— e os níveis de apropriação e valorização alcançados são aspectos 
fundamentais para a compreensão da noção de determinismo tecnológico nessas infraestruturas.
Palavras-chave | infraestrutura de transporte; arquitetura; materiais de construção; território.
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Developmentalism and its Technological Conception

Between the end of 1950s and the mid-70s, developmentalism as a theoretical model was 
the guide of State policies in Argentina. The purpose of this model was to promote an 
industrialized and energetically self-sufficient country with a physically connected territory 
that allowed an easy transportation of both goods and people. The notion of development 
is closely linked to that of economic growth, but while the second is quantitative, the first 
one is a more comprehensive concept that involves social welfare and improvement in 
living conditions. In American President Harry S. Truman’s inaugural address to the nation, 
in 1949, the necessary conditions to reproduce the characteristic features of advanced 
societies worldwide are stated, among which consideration is given to urbanization, along 
with industrialization and the adoption of modern cultural values1.

In this sense, the report on the Argentine economic situation written by the secretary 
of the Economic Commission for Latin America (CEPAL), Raúl Prebisch in 1956, hinted 
at the issues around which question of development would revolve: relations between 
agriculture and industry, the relative function of the State and private initiative, the role 
of foreign capital and energy supply2. The concept crystallized its particular meaning with 
the government of Arturo Frondizi (1958-1962) and the ideological-political movement that 
had him as a guide along with Rogelio Frigerio: developmentalism. While there were many 
lines that addressed the issue of development worldwide, among which the indispensable 
role of industrialization in achieving that goal was questioned3, what they had in common 
in the Argentine model was the overcoming of the role as producer of primary goods4. 
This model was to promote a basic industry, of chemicals, paper, and materials such as 
aluminium, concrete and steel. Other factors that characterized the model had to do, on the 
one hand, with the “technocratization of politics”5. This is understood as the legitimation 
of political discourse based on (technical-scientific) knowledge, applied by the teams of 
engineers and technicians of the State and established as the ultimate authority. On the 
other hand, with the “anti-environmentalist” conception that places natural resources as a 
national asset, generally inexhaustible and at the service of economic development6.

1. Arturo Escobar quoted in Ariel García, Elsa Laurelli and Paula Rosa, “El camino recorrido por la concepción 
de desarrollo: discusiones y prácticas”, Geograficando 6, no. 6 (2010): 37.
2. Raúl Prebisch, “Informe preliminar acerca de la situación económica de Argentina”, El trimestre económico 
23, no. 89 (1956): 1.
3. Manuel Castells quoted in García, Laurelli and Rosa, “El camino recorrido”, 37.
4. Carlos Altamirano, “Desarrollo y desarrollistas”, Prismas, revista de historia intelectual, no. 2 (1998): 75.
5. Catalina Smulovitz quoted in Gisela-Ariana Rausch, “Agua, desarrollismo y emergencia del conflicto 
ambiental: el proyecto hidroeléctrico Paraná Medio en Santa Fe, Argentina (1957-1997)”, Agua y territorio, no. 
7 (2016): 139-151, https://doi.org/10.17561/at.v0i7.2968 
6. Rausch, “Agua, desarrollismo”, 145.
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This article assumes that developmentalism as a theoretical model for public policy 
orientation is not limited to a particular period of government or to a specific political line. 
Rather, it is confidence in the industrialization process faced years before7. From the second 
half of the 1950s it will be accompanied by a set of factors (internal and external) that will give it 
a more decisive character in the economic destiny of the country and that, to a greater or lesser 
extent, will remain throughout the 1960s and 1970s. A vast production of large infrastructure 
works linked to the industrialization process can be recognized in this country during the 
period of study. The industrial sector demanded large amounts of energy and various means of 
transport to the detriment of the railroad, which led to works in scales never reached before8.

Among the large-scale State works, we can mention some of importance. For example, 
in the first place, there are the Chocón-Cerros Colorados (Neuquén, 1968) and Salto 
Grande hydroelectric dams (Entre Ríos, Argentina – Salto, Uruguay, 1974). In second place, 
Barranqueras thermoelectric power plant (Chaco, 1962). In third place, ATUCHA I (Buenos 
Aires, 1967) and Embalse (Córdoba, 1971) nuclear power plants. In fourth place, the 
industrial plants of ALUAR (Aluminium Argentina, Puerto Madryn, 1971) and Papel Prensa 
(newsprint, San Pedro, 1975). Finally, bridges that cross over large rivers (Paraná River and 
Uruguay River) and even a subfluvial tunnel. It was a profitable period in the development 
of infrastructure, which many times resulted in scales never addressed before and which, 
at some opportunities, rendered totally innovative programs.

The repertoire of large State works allowed the vast use of technologies scarcely developed 
or unknown until then: materials such as steel, aluminium, concrete, and plastic by-products 
(acrylics) were the most recognized. The use of concrete is specially remarked herein, and, as 
Forty9 states, “concrete is more a means than a material”: a means to communicate ideas, not 
only architectural but also political and economic. For Winner10, technology is a phenomenon 
strongly linked to politics, since it is related to the power to arouse phenomena, whether in-
tentional or not. But he states that it is not only technologies themselves that bear the power, 
but social and economic systems in which they are inserted do it as well. The debate on the 
power of technologies worldwide was very intense in the period that this work addresses11 so 
any technological change or development of technologies is inevitably equated with progress, 
which was the goal to achieve in nations such as Argentina and its Latin American counterparts. 

7. The process of industrialization by substituting imports (ISI) started in Argentina the 1930s, after the ‘29 
economic crisis. It began with light manufacturing and continued until the 1970s modifying its products, so 
in the 1960s it started producing primary goods like steel or chemicals. 
8. 50 % of the energy produced in the country went to industry. When they decided to promote that field, it 
was imperious to enlarge the use of resources and infrastructure.
9. Adrian Forty, Concrete and Culture. A Material History (Londres: Reaktion Books, 2012).
10. Langdon Winner, La ballena y el reactor. Una búsqueda de los límites en la era de la alta tecnología (Barcelona: 
Gedisa, 2008), 208.
11. Winner, La ballena y el reactor, 208; Merrit-Roe Smith and Leo Marx, eds., Historia y determinismo tecnológico 
(Madrid: Alianza, 1996), 295.
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By understanding technology as an agent of historical change —own thinking of modernity 
according to Smith—, technological determinism as an ideological position acts as if technology had 
a strong power to decide the course of events, in this case of urban dynamics. We are talking about 
a technical innovation that “makes important things happen”12. In the “softer” line of thinking 
about the determining the power of technologies, there is a more complex social, political and 
economic matrix that must be considered, understanding that power belongs to those who create 
the technologies and not to the technological artifact itself. That is to say that a type of society and 
political class confers the technologies enough power to be the motor of the changes.

This work addresses three major infrastructure works, understood as technological 
artifacts, made in the 1960s, which consolidated the corridor of National Route 168 (Santa 
Fe, Argentina). We refer to (in chronological order of inauguration): the bridge over the 
Colastiné River (1957-1967), the “Uranga-Sylvestre Begnis” Subfluvial Tunnel (1961-1969) 
and the “Nicasio V. Oroño” bridge and viaduct (1968-1971). The notion of technological 
determinism allows us to explain the valuation and appropriation of these infrastructures 
in their role in the consolidation of the metropolitan region of study (figure 1).

Figure 1. National Route 168 (Santa Fe-Entre Ríos, Argentina) and the Three Cases of Study. 
1- “Nicasio V. Oroño” Bridge 2 – Colastiné Bridge 3- “Uranga Sylvestre Begnis” Subfluvial Tunnel

Source: Google Maps, https://www.google.com.ar/maps/@-31.6651185,-
60.5796842,21348m/data=!3m1!1e3 Consulted: October 21st, 2019.

The hypothesis that guides the study assumes that infrastructures and their materiality 
have influenced the transformation of the territory that contains them, specifically the Santa 

12. Merrit-Roe Smith and Leo Marx, “Introducción”, in Historia y determinismo tecnológico, eds. Merrit-Roe 
Smith and Leo Marx (Madrid: Alianza Editorial, 1996), 13.
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Fe-Paraná metropolitan area (hereinafter called AMSFP)13 which population has surpassed 
one million inhabitants according to 2010 Census14. Have these infrastructures been decisive 
in shaping the area? If so, how? Have these transformations been politically intentional? 
In the analysis of the cases addressed, we intend to verify the transforming force of these 
infrastructures in the dynamics of the area of study, through the recognition of their 
constructive systems, their architectural aspects (if any) and their production conditions.

Crossing a Giant

The notion of territory encompasses beyond a physical dimension. The territory is rather a 
geographical space (therefore, a place of production and reproduction of social relations) inti-
mately linked to the control exercised over it. From geography, Blanco explains that the concept 
of territory “…carries implicit notions of appropriation, exercise of dominance and control of 
a portion of the Earth’s surface, but it also contains the ideas of belonging and projects that a 
society develops in a given space (and time)”15. It means that behind that exercise of power over 
a certain portion of land there is a more or less defined strategy, with means and ends. Sack16 
calls this territoriality, understood as the way in which a society is organized in space to affect, in-
fluence and control resources and people. Taking into account these meanings of the concept of 
territory, it is interesting to analyze the territoriality exercised by the Argentine national state in 
the 1960s, in this case materialized through works of architecture and transport infrastructure.

In this period, territorial planning is closely linked to economic planning, therefore, 
it is understood in the sense of ordering the territorial nature of the capital circulation 
process. For Swyngedouw, the territory assumes a double function: on the one hand, as a 
production force, that is, as a vehicle for the generation of capital gains; on the other, as  
a social relationship, that is, with the purpose of ensuring the equitable distribution of 
these capital gains17. From this perspective, the territory is intimately related to the political 
and economic processes of a nation, and with its aspirations for social equity. In addition, 
as Harry S. Truman had mentioned in his speech, to achieve those aspirations, reaching 
levels of urbanization was one of the steps.

13. Mirta Soijet “Los observatorios urbanísticos: el caso argentino”, Observatorio urbanístico área metropolitana 
Santa Fe-Paraná, no. 1 (2008): 3-12.
14. Mirta Soijet et al., “Ciudades intermedias. Alcances de la denominación Santa Fe–Paraná ¿En el inicio de la 
consolidación metropolitana?”, ARQUISUR Revista 6, no. 10 (2016): 26-40, https://doi.org/10.14409/ar.v0i10.6184 
15. Jorge Blanco, “Espacio y territorio: elementos teóricos-conceptuales implicados en el análisis geográfico”, 
in Geografía. Nuevos temas, nuevas preguntas. Un temario para su enseñanza, eds. María-Victoria Fernández-Caso y 
Raquel Gurevich (Buenos Aires: Biblos, 2007), 37-64.
16. Robert-David Sack, Human Territoriality. Its Theory and History (Nueva York: Cambridge University Press, 1986), 272.
17. Erik Swyngedouw, “Territorial Organization and the Space/Technology Nexus”, Transactions of the Institute 
of British Geograpghers 17, no. 4 (1992): 417-433, https://doi.org/10.2307/622708 
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The portion of territory covered by the study is crossed by the Paraná River. This river 
is the second largest river in South America (after the Amazon). Its name, of Guaraní origin, 
means “relative of the sea”, in relation to its large size. Its main channel and tributary branches 
were for a long time an obstacle to be saved every day to physically communicate the Argen-
tine cities of Santa Fe (Santa Fe) and Paraná (Entre Ríos). Moreover, the entire Mesopotamian 
area of the country comprised by the provinces of Entre Ríos, Corrientes and Misiones was, 
for a long time, physically disconnected from the rest of the Argentine territory. Historian 
De Marco (h) indicates that the port system oriented to foreign trade “was one of the main 
reasons for the absence of a transversal corridor that joined the country with Mesopotamia”18. 
This was the case until the 1960s, when large transport infrastructure works were carried out 
to solve the historic separation caused by the presence of a large river. 

Specifically, the cities of Santa Fe and Paraná maintain historical links, mainly for 
their potential commercial and political communication with the neighbouring country of 
Uruguay, but that connection was not always easy because the rising of the Paraná River 
often flooded those roads that were originally land. In the nineteenth century, the first 
positive attempt of relative continuity between the two cities was established19. This one 
consisted of a railway branch that connected the current bus terminal of Santa Fe with the 
port of Colastiné and from this point, connection was made on boats that transported goods 
and people to the port of Bajada Grande in Paraná. In March 1929, a raft service began 
operating under the Ministry of Public Works of the Nation. It transported cars while people 
crossed by boat. The transfer linked the ports of Paraná and Santa Fe, with a route that was 
modified several times until the inauguration of the “5 de Octubre” berth on Berduc Island 
in 1955, to fix the boarding site on the Santa Fe margin20. Meanwhile, in 1932, the National 
Highway Law was enacted, which meant great achievements for Santa Fe; Route 168 was 
given the condition of National Route and acquired its current composition: Santa Fe - La 
Guardia - “5 de Octubre” Berth (Subfluvial Tunnel) - junction provincial Route 12.

From its origins as a local filthy road to what it is today- a national highway- National 
Route 168 was subjected to many infrastructure works that were carried out over time, 
including transformations in the infrastructures themselves that were already built21. In this 
context, the three works that are addressed in the present paper were of utmost importance 

18. Miguel-Ángel De Marco (h). El Túnel subfluvial. Federalismo y desarrollo (Santa Fe: Universidad Nacional del 
Litoral, 2016), 156.
19. Marcelo Álvarez, “Conexión vial entre las ciudades de Santa Fe y Paraná”, El Asfalto, no. 90 (2000): 22-25.
20. Luis Müller and Camila Costa, “Vencer al río. Técnica, política e integración territorial en el caso del 
Túnel Subfluvial Hernandarias”, en Actas XVI Jornadas interescuelas/departamentos de Historia. En homenaje al Dr. 
Juan Carlos Garavaglia, 9, 10 y 11 de agosto de 2017 (Mar del Plata: Universidad Nacional de Mar del Plata, 2017), 
https://interescuelasmardelplata.wordpress.com/actas/
21. María Laura Bertuzzi et al. “Naturaleza y artefacto. Operaciones diversas en la construcción de la ribera 
del Paraná en el tramo San Javier-Coronda”, en III Congreso Nacional de Ciencia y Tecnología Ambiental, libro de 
trabajos completos (Buenos Aires: SACyTA, 2017), 821-826.
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in defining the physiognomy of the corridor. In turn, each of such works, as well as the sum 
of all of them, implied a resounding change and modification in the daily traffic commuting 
between Paraná, Santa Fe and their surroundings besides helping shape the AMSFP. It has 
been defined by the existence of two main urban centers, a high degree of interrelation 
between them, a certain capacity of the area for self-management to assume important 
infrastructural undertakings and the advance in institutional and administrative articulations 
between different governmental jurisdictions, among others. The recognition of this category 
is supported by statistical and census information, besides the geographical notion of 
continuity which is hindered or almost impeded by the features of the territory: the presence 
of a large river and the linear connection on a strip of narrow width and fragile stability22.

The area of study features the presence of water as the protagonist since the Parana 
River crosses it through its middle section. This forms a landscape of streams and island 
areas with high biodiversity and a natural and cultural heritage associated with that 
wealth. It also has populations and heterogeneous dynamics, insufficient services and 
infrastructure in some cases, land use patterns that have not been planned regionally, as 
well as different degrees of awareness and preparation facing the vulnerability of water risk. 
For these populations, the presence of the river throughout history has meant a constant 
effort in the construction of infrastructures for the materialization of road connections and 
water defence works for protection against floods. This point is worth mentioning since it 
explains the approach this investigation pursues on road connection infrastructures. With 
regard to the process of historical conformation of the road network of the AMSFP we can 
recognize three great moments23:

In the first place, the 1930s, when the National Consolidation of Regional Roads in Ar-
gentina took place24 through the creation of the Dirección Nacional de Vialidad (hereinafter 
DNV) as an autonomous administration. At that moment, enumeration and paving of the 
sections of the busiest routes was being carried out. In second place, the 1960s and 1970s, 
when, within the framework of the development program, transportation and energy works 
were planned to supply the new provinces (former national territories25) and promote na-
tional industry. Finally, the 21st century, when enlargement works predominate, in line 

22. Mirta Soijet, “Área metropolitana Santa Fe-Paraná”, Observatorio Urbanístico Área metropolitana Santa Fe-
Paraná, no. 2 (2009): 7-12.
23. Camila Costa and Jaquelina Santiago, “Joint Introduction – New Bridge over Paraná River”, presentation in the 
2nd PhD Research Seminar On Infrastructures and Collectivity, Laboratory of Urbanism of Barcelona - Departament 
d’Urbanisme i Ordenació del Territori - Universitat Politècnica de Catalunya, Barcelona, España, March 2019.
24. Anahí Ballent, “Kilómetro cero: la construcción del universo simbólico del camino en la Argentina de los 
años treinta”, Boletín del Instituto de Historia Argentina y Americana “Dr. Emilio Ravignani”, no. 27 (2005): 107-137, 
https://www.redalyc.org/articulo.oa?id=379444921004 
25. In the middle 1950s, the process of provincialización of national territories is almost finished. This fact 
established a new scenario for the national government to exercise its power over the Argentinian territory 
and addressed new challenges to connect capital cities. 
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with the increase in traffic levels and the expansion of urbanizations. Urban expansion, 
which are characteristic of the late twentieth and early twenty-first century, begins to exert 
pressure for the definition of enlargement works that speed up the link between the central 
city and the peripheral cities.

This article is about the second historical period and it proposes the investigation of 
the constructive processes of three large infrastructures located on the path of the current 
National Route 168, which joins the cities of Santa Fe and Paraná.

Bridge over the Colastiné River (1957-1967 and 2009-2010)

The bridge works on the Colastiné River (which belong to the Paraná River system) constitutes 
the first communication infrastructure in the Mesopotamian region. Not only was this fact an 
important milestone in the physical connection of the provinces of Santa Fe and Entre Ríos, but 
it was also the first infrastructural achievement in the integration of this region into Argentine 
territory. The works, faced by the Compañía General de Construcciones, consist of a prestressed 
bridge with a total span of 550m and 8.30m of road width plus two sidewalks. Such bridge is 
made up of ten sections of 50m each that are supported by two headers and nine ovoid pillars. 
All of them have been sunk up to 23m below the riverbed. The board is made up of 50 pre-
compressed, precast concrete beams weighing 10tn each (the sections comprise five beams each) 
that were built on site. It was unnecessary to use arch centerings since its placement was carried 
out by the use of metal beams. It is the first time that the Freyssinet license was used in the 
country for this type of construction and this allowed the assembly all the structural elements 
of the board on land and then move them and place them in their corresponding place, avoiding 
dangerous pile digging manoeuvres of shuttering chambers. In turn, this system permitted that 
each of the 125tn beams show a slenderness that “can be considered a boast of technique”26 
since at that time the use of prefabricated beams was rather unusual. As for building materials, 
the bridge demanded 26,000m3 of concrete and 600tn of soft iron for its foundations, while the 
superstructure required 2.200m3 of concrete, 11tn of soft iron and 160tn of hard steel. 

During its construction, it was necessary to overcome the difficulties of water sulpha-
tion that attacks and decomposes concrete, which could delay works. In addition, although 
the work of the bridge itself was completed in 1966, it took one more year to complete 
the access embankments that enabled its use. The expectation of inauguration was great 
because it is not difficult to imagine how life developed between the two main cities before 
the existence of such a work. Two stories from the local newspaper at that time bring us 
such an impression:

26. “El Litoral, 1964”, in Archivo de la Provincia de Santa Fe (APSF), Santa Fe-Argentina, Section: Hemeroteca 
Digital Fray Francisco de Paula Castañeda, http://www.santafe.gov.ar/hemerotecadigital/diario/27440/?page=4 
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Su utilidad será incuestionada ya que permitirá eliminar el engorroso y lento cruce 
de esa vía de agua por la balsa a maroma, que actualmente no funciona por los daños 
experimentados a causa de la crecida en el atracadero de la Isla Berduc, lo que hace 

inútil el empleo del camino pavimentado que cruza la mencionada isla.27

… cuya valoración es menester repetir, pues sobradamente se sabe cuáles son las 
penurias que hay que afrontar para emprender un viaje que es físicamente tan corto 
como lo es a Paraná y que, sin embargo, en tan corto trayecto reúne tal cumulo de 
inconvenientes que realmente desalientan.28

The route was long and consisted of different parts: raft, island, section of road, another 
raft. The bridge over the Colastiné River, which is an important work in itself, does not 
manage to manifest at a glance the impact that it meant for the territory, its geography and 
nature, everyday life and the citizens of both capitals. Traffic on National Route 168 (which 
crosses over the bridge) multiplied exponentially in the 21st century, not without fatal facts 
to its credit, and this demanded the modification of its appearance and use. When the 
National Route 168 was converted into a highway in 2010, the bridge was duplicated. Again, 
a novel constructive method was used in the country and in South America for a crossing 
of this scale: works were carried out by the system of successive launching of voussoirs, 
concreted in situ in a fixed prefabrication site (figure 2 and 3).

Figure 2. Construction of the Bridge over the Colastiné River. Foundation of Support Cylinders

Source: El Litoral, February 25, 1965, http://www.santafe.gov.ar/hemerotecadigital/diario/27782/?page=4 

27. “Its usefulness will be unquestioned since it will allow eliminating the cumbersome and slow crossing 
of that waterway by the rope raft, which currently does not work due to the damage experienced because 
of the rise in the Berduc Island dock, which renders useless the paved road that crosses the aforementioned 
island”. “El Litoral, 1966” in APSF, Section: Hemeroteca Digital Fray Francisco de Paula Castañeda, http://
www.santafe.gov.ar/hemerotecadigital/diario/28209/?page=3 
28. “… whose assessment needs to be repeated, since it is well known what are the hardships that must be faced 
to undertake a journey that is physically as short as it is to Paraná and that, however, in such a short journey brings 
together such a host of inconveniences that really discourage”. 3, “El Litoral, 1966” in APSF, Section: Hemeroteca 
Digital Fray Francisco de Paula Castañeda, http://www.santafe.gov.ar/hemerotecadigital/diario/28382/?page=4 
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Figure 3. Aerial View of the Original Bridge over the Colastiné River and 
Construction of the Second Bridge Using the Launching System

Source: Revista Vial, October 25, 2013, http://revistavial.com/
innovador-metodo-constructivo-de-puentes-en-la-provincia-de-santa-fe/ 

“Uranga-Sylvestre Begnis” Subfluvial Tunnel (1961-1969)

After long political negotiations, the governments of Entre Ríos and Santa Fe agreed on the 
construction of a subfluvial tunnel that crossed the Paraná River29, which represented a 
challenge of physical connection between the two provinces. The site of this tunnel crosses 
the river in its middle section joining the city of Paraná and the island Santa Cándida in 
Santa Fe. The tunnel itself is 2.7 km long. Two entrance headers are added. The constructive 
system chosen for this section was that of trenches, previously dug in the riverbed. The  
work is complemented with the in situ construction of the huge tubes (MON, 1956).  
The tunnel consists of 37 concrete tubes (built with boulder of the Uruguay River, Paraná 
river sand, iron from San Nicolás and San Martín cement manufactured in the capital of 
Entre Ríos). The tubes were constructed in batches of four in a dry dock built on the left 
bank (Paraná city side). Each of them took three months to be built. Once the tube was 
finished (with its ends sealed by removable metal bulkheads) the dam was flooded until the 
tube began to float and could be towed, submerged and, with the help of divers, placed in 
the trench. Among the specific instruments that were used for their construction30, the Teler 
concrete vibrating equipment stands out among the others since it allowed the sand to be 
compacted on the tubes and the union of the joints. 

29. The decision to build a tunnel instead of a bridge was more political than technological. This controversy 
has been explained by Müller and Costa, “Vencer al río”.
30. “Four specific instruments (some of large dimensions and all of them of advanced technology) took part 
in the construction of this work: a ‘floating island’, the Schottel tugboats, the Teler vibrating equipment and the 
laser beam”, Müller and Costa, “Vencer al río”, 9.
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Architect Mario Roberto Álvarez and associates projected the architectural program, 
which is repeated on both sides of the river. It counts with buildings for administration  
and toll, buildings for energy plants, and landscaping. A single large covering made of concrete and  
large spans, give the impression of an “outstanding, magnificent site”31. The water tank, which 
is a vertical tube, contrasts with the horizontality of the large cover. The coffered ceiling 
and the columns are made of exposed concrete showing a contrast with the toll offices that 
were originally made of aluminium. This studio also projected the headers of the tunnel: they 
have access ramps and ventilation chimneys. The access ramp to the tunnel is designed as an 
“accommodation zone” or “adaptation” which consists of a series of beams placed on the roof 
whose distance shortens as it progresses “so that the perception and feeling of confinement 
for drivers of vehicles turns out to be smooth and gradual”32. At the same time, the sides of 
the Paraná header are raised, in order to expand the view. This does not show on the Santa Fe 
header, whose sides are straight. The components that stand out most within the set are the 
ventilation towers: two on each side of the tunnel. These are service elements that exchange 
clean and stale air from inside the tunnel and which, nevertheless, have been treated as if 
they were sculptures. The union gallery of these towers with the set and the perimeter wall of 
the annex have been treated as a horizontal band coated in turquoise ceramics.

Local people feel very proud of their tunnel. In the first place, it has given value to their daily 
lives, but then, it gained a renewed recognition in terms of its aesthetics, since, among other things, 
it has been used as cinematographic settings and photographic exhibitions (figures 4, 5 and 6).

Figure 4. Inauguration Day. Subfluvial Tunnel

Source: Estudio MRA+A (Mario Roberto Álvarez & Associates), Buenos Aires, Argentina, http://
mraya.com.ar/public/img/subidas/originales/a595ad301b5f6012df8e33c169e892f9.jpg 

31. “Revista Nuestra Arquitectura, no. 477 (1972)”, in Instituto de Historia Urbano Arquitectónica (INTHUAR), 
Santa Fe-Argentina, Section: Hemeroteca.
32. “Revista Summa, nos. 80/81(1974)”, in INTHUAR, Section: Hemeroteca.
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Figure 5. Combination of Lights and Shadows Inside the Subfluvial Tunnel

Source: Photo taken by Camila Costa, 2017.

Figure 6. Incoming Beams on the Parana Side as Seen from the Chimneys

Source: Photo taken by Luis Müller, 2017.

“Gobernador Nicasio V. Oroño” Bridge and Viaduct (1968-1971)

Negotiations for the construction of an infrastructure that complements the historic 
Santa Fe bridge “Ingeniero Marcial Candioti” (popularly called “Colgante” since it is a 
suspension bridge) date from the early 60s. From the Department of Access to Large Cities 
(dependent entity of DVN) a comprehensive intervention was thought for the city of Santa 
Fe. This involved, among other things, its entrance, its ring road, its main avenues and 
other sections of light and heavy vehicular route. A bridge and a viaduct were the answers  
to the first aspect33. The Oroño Bridge and viaduct is the third large-scale engineering work 

33. “El Litoral, 1962”, in APSF, Section: Hemeroteca Digital Fray Francisco de Paula Castañeda, http://www.
santafe.gov.ar/hemerotecadigital/diario/26958/?page=5 
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in the corridor of National Route 168, and similarly to the tunnel, which ends at the entrance 
of Paraná city, the bridge was built as the gateway of Santa Fe city. The viaduct was mainly 
constructed to absorb the traffic flow that was exceeding the capacity of the “Colgante” 
Bridge (located 100m upstream on the Setúbal Lake and built in 1925) and predicting its 
structural collapse by the action of the water on its bases during flood periods. 

The work included viaducts at both ends, accesses and asphalt paving. Later on, defences were 
added on Santa Fe side. The bridge has a span of 300m and it is divided into three sections, that is 
to say, that it has two supports in the river. It also bears sidewalks and two roads, each 7.5m wide, 
separated by a stone division. The structure is made up of two main beams of reinforced concrete, 
of variable height, prestressed box type, built in successive sections by voussoirs measuring 3.11m. 
The bases are supported by 22 piles sunk between 15m and 25m below the scour level and with a 
diameter of 1.5m: so far, the largest in the country. As in the case of the bridge over the Colastiné, 
the Freyssinet system was also used here, but with the exceptional variant of using 24 Ø 7 cables 
that bifurcate before reaching the anchor, allowing a better use of the concrete, which was heated 
with steam to absorb the climatic variations in the hardening stages. The proximity of the viaducts 
to the urban area was taken into account, therefore, the one on the Santa Fe side shows curved 
branches that cross landscaping areas. Both ends are supported by Franki piles of variable length 
and 70 cm diameters. A system called “lost formwork system” was used for building piles next to 
the coast. The whole work played a fundamental role in the unusual flood of the Paraná River in 
1982 since one of the consequences of this phenomenon was the destruction of one of the bases 
of the “Colgante” Bridge (made in a semi-rigid iron structure) rendering it useless and leaving the 
Oroño Bridge as the exclusive terrestrial communication (figures 7 and 8).

Figure 7. Oroño Bridge Construction, Central Voussoirs

Source: Construcciones, no. 224 (1970): 165.
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Figure 8. View of the Oroño Bridge (right) and the “Colgante” Bridge Reconstructed in 2002 (left).

Source: Photo taken by Cecilia Parera, 2018

From Technical Innovation to Transformation of the Territory

The three infrastructures presented in this paper were carried out following the guidelines of 
the developmental model, and built with technologies based on the use of concrete. They are 
located in the alluvial plain that divides a metropolitan binuclear area and that is modified by 
the dynamics of the water cycle. The interconnection of this area in terms of activities and 
exchanges originates a high degree of mobility through the corridor of National Route 168. 
What was a journey of several stops and long queues during the first half of the twentieth 
century, today is a 30-minute experience. Before the existence of large infrastructures on 
the corridor, crossing from Santa Fe to Paraná and vice versa meant, in its different stages, 
combining different means of transport to cover a distance of 30 km. It involved boarding a 
train, driving to a berth, travelling by boat for a while and then by raft, among other variants.

Today, that combination of transfers is simplified, times are shortened, and car traffic 
has increased significantly. Of the 1420 vehicles commuting daily in 1968, and 3640 vehicles 
registered in 1970 with the tunnel already in full use34, the Entity of the Subfluvial Tunnel 
nowadays has records of 11 000 vehicles that cross the tunnel on a daily basis, and therefore 
ride along Route 168, at least up to La Guardia. These three infrastructures were a milestone 
in the constitution of the corridor. Although this process was consolidated in different 
stages and by different factors, the role of concrete as the predominant material in their 

34. Marcelo J. Álvarez “Conexión vial”.
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construction is noteworthy. When combined with steel, concrete creates a technology that 
achieves unthinkable works in comparison with any other material. In a way, concrete gives 
human beings the “illusion” of dominating nature, which in this case is the insurmountable 
obstacle that for years the large Paraná River floodplain represented.

As Forty points out35: concrete presents us, in this case, a double reading of its role in the 
construction of the medium. On the one hand, it introduces the urban in nature, allowing 
hundreds of cars to cross a large river with its tributaries and be part of an extraordinary 
experience that would otherwise be difficult to achieve. The large spans needed to overcome 
the obstacle of the water are only possible with constructive technologies (trenches, 
launched or voussoirs) that have concrete as “the protagonist”. On the other hand, the 
material, at the same time natural and artificial, creates the landscape, characterizing  
the whole journey in a combination of nature and infrastructures. Not only is concrete the 
condition to have the possibility to experience that territory, but also, a constituent part 
of it. Whether the result is aesthetic or not matters little, because everyday users have 
become accustomed to this type of infrastructures and facilities (transport) because they 
are essential, in the cases studied, for the physical connection of the locations, no matter 
how they are inserted into the landscape.

The three works were completed in a very short period of time (1967-1969-1971), and 
they were all carried out in the framework of developmental policies. During this period 
the new materials (although not all) began to be available nationwide. This, besides the 
new theoretical tendencies in architecture (systems theory, brutalism, megastructures, 
megaforms) and the outstanding role of the engineers (some of them military) made it 
possible for concrete to become people friendly. With these factors in mind, it is possible 
to comprehend a technological conception around the great spans and the aesthetics of 
concrete, understood as an acceptance of values and representations linked to certain 
technologies. This was already at stake in the discipline of architecture long before, but 
it appeared into the view of the passers-by from this moment onwards. The automobile 
boom and driving, understood as a civic activity and no longer as a technical capacity36, 
allowed the usual ride both in architectural works at an urban scale, and infrastructure at 
a territorial scale. 

Bruno Latour37 proposes a model of thought where human action and technical action 
are difficult to distinguish. The author exposes it to study sociological phenomena, but in this 
case, when addressing the circumstances of production and development of infrastructure 
works (artifacts), his point of view also becomes relevant. In this sense, although much 

35. Adrian Forty. “Concrete and culture”.
36. Christoff Mauch and Thomas Zeller, The World Beyond the Windshield. Roads and Landscapes in the United States 
and Europe (Ohio: Ohio University Press, 2008).
37. Bruno Latour, Reensamblar lo social. Una introducción a la teoría del actor-red (Buenos Aires: Manantial, 2008).
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interest for bridges and tunnels lies on their technical audacity, when interpreting them as 
elements of the landscape, they must be understood in the social context of technology: 
“And how new objects are interpreted and integrated into the interweaving of social life”38. 
That is to say, that their assessment is, at the same time, an admiration for the achievements 
and an acknowledgment for the everyday use that is made of them. They are highway 
bridges that privilege the automobile, at the expense of the railroad and other means of 
transport. The raft that crossed from Paraná to Berduc Island continued to operate until 
the 21st century, and it served for the transportation of trucks with fuel cargos. However, 
after the construction of a new bridge (2003) between the town of Victoria (Entre Ríos) and 
Rosario (Santa Fe), in the Lower Paraná River, the raft service was completely left aside, 
leaving the route to motor transport exclusively.

The determination that these works have had as artifacts and currently have on the 
development of the AMSFP is valuable if they are both analyzed as a whole and individually, 
as Latour points out. Each one contributed as a significant advance and recognition 
from the public with each inauguration and this last can be confirmed in the numerous 
journalistic articles that expectantly record the progress of each work until its concretion39. 
Nevertheless, technological determinism (according to Smith’s terms40) should not be 
reduced to the use of a particular technology in this case. In fact, it should not be reduced 
to concrete technology in particular. Because people have selected it within a set of other 
technologies, guided by a policy and time -consciousness that made that material, and in 
those conditions, predominant. Technological determinism applied to large infrastructures 
can and must be understood considering two fundamental aspects. On the one hand, taking 
into account the production context of the works, in these cases linked to the promotion 
of the national technological identity that was manifested in the world41. This condition 
implied, on the part of the State and the society itself, the admiration for the great works of 
engineering, the confidence in State technicians and the admiration for the achievements 
reached that represented progress. In this sense, “large infrastructures were the most 
complete crystallizations of the State’s will to build and make a national territory visible”42.

On the other, it implied the recognition of the level of appropriation and valuation 
of large infrastructures by their everyday use and by the experiences that make them 

38. David Nye, American Technological Sublime (Cambridge: MIT Press, 1994).
39. “El Litoral, 1967”, in APSF, Section: Hemeroteca Digital Fray Francisco de Paula Castañeda, http://
www.santafe.gov.ar/hemerotecadigital/diario/28493/?page=1; “El Litoral, 1969”, in APSF, Section: 
Hemeroteca Digital Fray Francisco de Paula Castañeda, http://www.santafe.gov.ar/hemerotecadigital/
diario/29477/?page=1; “El Litoral, 1971” in APSF, Section: Hemeroteca Digital Fray Francisco de Paula 
Castañeda, http://www.santafe.gov.ar/hemerotecadigital/diario/30100/?page=4 
40. Smith and Marx, Historia y determinismo, 13.
41. Mauch and Zeller. The World Beyond, 10.
42. Rausch “Agua, desarrollismo”, 145.
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possible. As Nye points out: “to understand them in the social interweaving”, that is, not in 
its symbolic power but in its practical power. This condition could explain why unlike other 
large-scale ventures43, these works were not the object of socio-environmental protests, and 
instead were widely accepted by the public. The three works as a whole were invaluable 
for the growth of the dynamics in the area and for the development of the territory. In its 
recognition we cannot ignore that they were conceived in a specific period of Argentinian 
political and economic history, following the guidelines of constructive systems based on 
the use of concrete as a predominant material, and under the eyes of a society that looked 
forward to its concretion to improve their daily performance.
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