
                                            Set in Concrete

As the Crossrail scheme moves steadily 
towards completion,  designed to provide a 
much easier and swifter passage of passengers 
and goods from the east side to the west side 
of London, much attention has been focussed 
on the construction of the concrete tunnel which 
will carry the trains deep beneath central 
London.It has been quite rightly hailed as a 
triumph of modern engineering. As the large 
boring machines ate their way through the 
primeval mud, concrete panels were then 
inserted to form a tube where soon rail tracks 
will be laid.

But from across the River Styx a faint voice can be heard calling: “Been there!  Done that!  
Got the toga!”  It is none other than Vitruvius, first century BC author of “De Architectura”, 
or  “Ten Books on Architecture”. Transported through time he would not have felt out of 
place alongside the men in orange suits in our tunnel picture, proudly surveying what their 
engineering skills with concrete has achieved. For Vitruvius was a man who knew his 
concrete and who set down what he knew for the benefit of Roman builders throughout the 
Empire.

It is not always widely appreciated just how much use the Romans made of concrete in 
their buildings, particularly in a city like Rome. The Coliseum is one such building, but the 
most spectacular is the Pantheon which has the largest unreinforced concrete dome ever 
constructed, and is still in good condition in spite of being in continuous use for some 2000 
years. The reason why Roman concrete is so  durable and long-lasting, (it meets the 
stringent standards of the modern German construction industry), is the subject of several 
learned papers on the web. There is much discussion of the mixture used,- fist-sized 
lumps of stone, aggregate, fresh water , lime, and probably the magic and crucial 
ingredient pozzolana or volcanic ash, which allows the concrete to set even under water.

The Roman concrete equivalent of the Crossrail tunnel is undoubtedly the 
Eifelwasserleitung ,  the water conduit which supplied Roman Cologne with an abundant 
supply of fresh water from the Eifel mountains some 30 miles to the west of Cologne. 
Some might argue that this presented an even greater challenge to the Roman water 
engineers than that faced by the Crossrail diggers. In its early days Roman Cologne drew 
on springs just a few miles to the west. But these proved inadequate as the city grew in 
size and importance. The city fathers therefore decided to tap into a rich supply of good 
quality hard water close to the present day village of Nettersheim.

Because Roman water supply systems depended on gravity alone to convey water from 
source to final destination, i.e. the  source must be higher than the receiving town, a direct, 
as-the-crow-flies 30 mile conduit to Cologne was impossible. Instead the Roman 



engineers surveyed a route almost 100 kilometres long from Nettersheim to Cologne 
which guaranteed a steady downhill flow of water which would arrive in Cologne at the 
height of the city walls. To map out such a route over such a distance through possible 
hostile territory was in itself a remarkable achievement. What followed was even more 
remarkable. A trench, probably at least two metres deep, was dug along the surveyed 
route. In this trench a concrete tunnel was constructed, always following a careful downhill 
trajectory. When completed the conduit was covered over, so that for most of its length it 
was invisible and therefore relatively secure from malicious damage. The picture shows a 
section being excavated in the 1970s. Note the inspection chamber for regular cleaning 
and maintenance  of the conduit.  

There are no surviving contemporary references 
to this spectacular example of concrete 
engineering. Also finds have been very few 
where it has been excavated. One can therefore 
only speculate as to what resources  in terms of 
manpower and materials were employed  in its 
construction and how long this took. It has been 
calculated that each metre of conduit would 
require 1.5 cubic metres of concrete, so that the 
entire 100 kilometres would cost approximately 
£250 000 000 at todayʼs Readymix prices. 
Segments of the conduit have been recovered 
and can be seen on display at various sites 
along its route. This one can be found at 
Buschhoven,  and its concrete structure capped 
with stone  shows how well the tunnel has 
withstood 200 years of water flow followed by 
over 1500 years of neglect.



The conduit was in use for about 200 years providing Cologne with about 20,000 cubic 
metres, i.e. over 4 million gallons, of water per day. It was probably put out of action when 
order began to break down in late Roman Germany. By the Middle Ages its existence was 
reflected in myths and folk memories, for example,  that the Romans had constructed a 
link with France through which they sent a continuous flow of wine to Cologne! The clergy 
in Cologne also suggested that the devil was in residence in the tunnel and would emerge 
if people disobeyed the authority of the church.

From time to time during the  Middle Ages sections of the tunnel were uncovered, probably 
by chance, and it received the same treatment as other surviving Roman structures, i.e. it 
was demolished in order to provide building material for castles and churches. The walls of 
at least two castles in the Eifel display large chunks of concrete taken from the conduit. In 
spite of being exposed to the elements for nigh on a thousand years the concrete remains 
astonishingly unworn.

There was one unexpected byproduct of the concrete conduit which not even the Romans 
could have foreseen. This was “Eifel Marble”.  The water flowing through the system was 
hard and over 200 years a thick layer of limescale, called in German Sinter, had built up 
over sections of the conduit. In the Middle Ages it was discovered that this material could 
be worked, shaped and polished so that the final result looked and felt like real marble. It 
was used to form pillars in several churches. In fact even into the 20th century the conduit 
was being deliberately destroyed in order to obtain this pseudo marble. Gravestone were 
still being made from it as late as the 1960s. Hopefully, the German equivalent of English 
Heritage has now put a stop to this archaeological vandalism. It is estimated that 
approximately 50% of the conduit still survives intact.



This is the start of the conduit just outside the village of 
Nettersheim. It is known in German as Grüner Pütz, or 
“green well”. The German “Pütz” is thought to be a 
corruption of the Roman word puteus, meaning a “well”. 
It was excavated in 1975. Spring water from the hillside 
was collected in the large stone chamber, which 
presumably helped to filter the water and prevent too 
much debris from entering the conduit.

Below, the  conduit is being deliberately destroyed to 
obtain the Eifel marble, circa 1900.

        Most recently a section was excavated at 
Rheinbach in 2010 and put on display in the 
town.

In the Benedictine monastery at Maria Lach in the Eifel the pillars are 
made of  Eifel marble taken from the conduit.
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