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Intro

Large infrastructure projects are responsible for the assembly of larger spaces. But planning a
project is not straightforward. It is a significant decision because the infrastructure will exist for
80 years or more, and many preconditions can change within such a long time period. Infrastruc-
tures are usually very costly, and therefore it takes time to make decisions, make detailed plans,
and realize a project. Over the whole period of probably more than 100 years, the transport pa-
radigm can undergo changes.

This was the case of one of the most important bridges in Denmark, the one between Fyn and
Jutland. The first rather realistic idea came up 135 years ago, and the bridge will be functioning
many more years. In this period, the transport paradigm has changed several times.

The paper explains the planning processes through the actions of the different actors and
spokesmen. A mix of local interests, industrial lobby, technicians, and politicians joined the po-
litical war between the established paradigm and the agents of the new era.

Jeorgen Burchardt is researcher at the National Museum of Science and Technology in Denmark and has former been
director of the Danish Road Museum. He is currently working at the project “Freight transportation and supply chains
1900-2000”. His background is an education as engineer followed by studies in ethnology at the University of Copenha-

gen and continuing education at the Royal Institute of Technology, Sweden and Deutsches Museum, Germany.



The first plan

A bridge over the Little Belt waters would con-
nect two important parts of Denmark, and
one could travel between Jutland and Funen
without having to sail.

A connection was first mentioned in 1855 in
theDanishparliament,butitwouldtake80years
before the bridge could finally be inaugurated.
This paper is about the changing conditions
of this bridge over many decades. In fact, the

A. F. Tscherning painted in 1851 four years before
he proposed a connection between the two impor-
tant parts of Denmark, Fyn and Jylland

many years between the bridge’s propositi-
on and implementation meant that the origi-
nal plans and ideas changed in many areas.
Transportation changed paradigm; where the
original bridge would have been a pure railro-
ad bridge, it ended with not only having rail
but also vehicular and pedestrian road traffic.

The paradigm was changed not only for the
traffic. An important change occurred in the
military field, as will be explained in more de-
tail, which was central to whether the bridge
would be built at all. There were also some
changes in the technique of building bridges
that provided new opportunities. An additio-
nal aspect was one of social issues, wherein
new taxes made funding possible.

Let's start chronologically. The spokesman
for a link between the Danish islands, A. F.
Tscherning, was no random person. He had
a few years earlier been appointed minister
of war at a time when part of the country re-
belled, but the Kingdom partially defeated the
rebels despite their help from German Confe-
deration soldiers. Tscherning was party chair-
man of the Peasant Friends. His great inte-
rest in technical systems was likely due to his
engineering background and his work abroad.
In his speech he dealt mostly with the link
between Zealand and Funen, where he beli-
eved that the solution to the compound was
a tunnel. He believed it could be built in the
same fashion as tunnels in the mines, and he
refuted skeptics who referred to the Thames
Tunnel. Construction began in 1825, not to
be completed until 1843 after many problems.

Below is an extract from the shorthand mi-
nutes of his speech. This is also a comment
from another member of parliament, the well-
known theologian and hymn writer Grundtvig.
"At first glance produces the Great Belt as it
seems, almost insurmountable obstacle; I ha-
ve for many years thought of this matter, and
the more I thought about it, [...], the more it
seemed to me as if the task is easier to solve
than is the first moment could assume. [...]
I will only say that in my mind is a subsea
link between Zealand and Funen (Grundtvig:
It was a long tunnel!). Yes, it is even not such
a long tunnel. It must be well to notice that
it can be divided into a few portions, and al-
so it is well to keep in mind that in the large
mine galleries daily used to extract [...] coal,
are lengths of galleries, which are much more



The map shows the railway lines in Den-
mark in 1875.

Most of the white area was lost in 1864
in a war against Preussia; a large part
came back to Denmark in 1920.

The arrow shows Little Belt.

significant than the ones here are questions
about."!

A tunnel under a portion of the Great Belt
was first realized 141 years later. The conne-
ction between Funen and Jutland they would
only have to wait 80 years on. It was not ac-
tualized in 1855 because the railways did not
yet exist as a connection. No one even consi-
dered that horse-drawn carriages and pede-
strians should have a bridge.

There had been talked about plans for a
railway in Jutland since 1852 after the suc-
cessful tracks in Altona-Kiel opened in 1844
and from Copenhagen to Roskilde in opened
in 1847. Of course, they decided, technical
progress should also come for the largest part
of the kingdom, Jutland. The only problem
was the route. Some wanted a location in the
middle of the peninsula, while others wan-
ted the train to run between the rich eastern
market towns with ports. The middle soluti-

on would benefit the development of the litt-
le-populated areas. However, it was the then
Secretary of War who decided on an eastern
route. He had seen how the railways were an
excellent means of transportation to move tro-
ops and supplies, so he demanded that the
railway go through the fortress city of Frederi-
cia. It proved through many years of debates
in parliament impossible to agree on a route
in the then democracy's largest and longest
discussions. A sort of compromise was deci-
ded in 1857. The first piece of the Jutland rail
would be Aarhus, Denmark's second largest
city, and the rail would run westward into the
country. In this way, a large part of Jutland
was connected via steamship from Aarhus to
Korser, where the train could carry them on to
Copenhagen. At the same time, this solution
failed to consider the remaining routes. Par-
liament succeeded in 1861 to establish a loca-
tion. This time Fredericia came on the route.



The painting shows Liltle Belt with the town Mid-
delfart. The first regular steam powered ferry on
the belt came in 1861.

At the same time, it was decided to establish
rail on Funen from Nyborg and Middelfart. In
this context, it was decided that the ferry from
Funen should not sail from Middelfart and to
Snoghgj, but had to sail to Fredericia due to
military considerations.?

Hereby the railway Aarhus-Randers ope-
ned in 1862 and Nyborg-Middelfart in 1865. In
1866, the railway continued to Strib, because
it was here the ferry to Fredericia should sail.
This is due to the country’s great attention to
Denmark's defense after the ignominious de-
feat of the German and Austrian troops at war
in 1864, when Denmark lost Schleswig. At the
same time, this loss changed the country’s
orientation; while the train had previously
run to the south towards Hamburg, this had
now become a foreign country. A new connec-
tion in the kingdom was to go to the west and
north of Jutland. Many years passed before
the plans for a bridge were current.

The second plan

Gradually, Jutland and Funen were spun into
the overall rail network, and transport of both
passengers and goods rose sharply. In 1872
a steam ferry was introduced, crossing from
Strib to Fredericia, which could carry railway
wagons. Passengers had to get off at the respe-
ctive stations in Fredericia and Strib to board
the ferry or else wait until they could again

embark on a train on the other side. Traffic
over the water rose sharply, and the Danish
State Railways could see that a bridge would
be a great advantage. State Railways began in
1883 to explore ways to build a bridge. Mea-
surements and soundings were made in the
area, current and soil conditions were studi-
ed, and passing ships were counted. Although
narrowest point of the river was up to 40 me-
ters deep and the banks were steep, the base
was of solid clay.

The water’s flow velocity could be up to
5.7 kilometers per hour, allowing for strong
ice packs in hard winters. Among this and
other reasons, the narrowest point of the
belt was identified as the most appropria-
te for a bridge because the ice was broken
on both sides while bolting happened el-
sewhere. included
the height of the ships' masts, which would
lay down an average height of 33 meters.

Measurement of ships

Parliament drafted a proposal for the bridge.
The location was a little away from the nar-
rowest point, for here was the water depth only
29 meters. The bridge was double-track with a
central station for the railway in Taulov. The
bridge was 840 m long, measured from abu-
tment to abutment, and to this was spans of
smaller lengths on both sides.

The superstructure would be created in
wrought iron as parallel dragons with com-
posite grids. In total the iron alone weighed
11,000 tons.3?

In 1872 came the first ferry that could transport
train waggons.



The proposed bridge was prepared by the
national railway company themselves, which
now had a comprehensive enterprise as the
owner of the bridge building field. Most brid-
ges at the time spanned only small streams,
but already in 1879 a 352-meter bridge across
Limfjorden at Aalborg was inaugurated. It was
a low bridge, which had a swing component
so that ships could sail through the waters.
It was a bold construction at a time in which,
among other things, the building of stream
pills at a depth of 34 m was complicated and
also dangerous.*

However, there was little consensus in par-
liament if there should even be a bridge. Great
resistance to the idea arose from local teams
in Fredericia. One of the many arguments
against the bridge was Fredericia's military
importance. As was stated in a newspaper
article in Fredericia Dagblad in 1884, the ci-
ty had been an important point by ferry from
Strib and by rail to the rest of Jutland. The
fortress likely had little of this military impor-
tance any more, but in the event of mobiliza-
tion, it would be used as a rallying point and
required a military installation of a certain si-
ze. If, in the event of a crisis, the compound
of Fyn were moved to Snoghgj, the military
gathering should also be relocated thereto.
Therefore, these teams argued, the bridge ne-
eded to have some protection so that it at least
could be defended until the military forces on
Funen had been moved. Of course, it was al-
so conceivable that the bridge would be blown
up in connection with the defense of Funen.
Overall, however, the authors claimed that no
war ministry would permit the building of the
bridge.’

The local newspaper highlighted several
other arguments against the bridge, name-
ly the city's interest in maintaining the ferry
service, which employed many salaried state
workers in the city including postal emplo-
yees. The train station restaurant also meant
a lot to the city. As things were, the passen-
gers were forced to wait for hours between tra-

Many suggestions were made in the second plan
for the bridge. The technology behind the construc-
tion was cast iron.

ins and ferries, and the region's farmers and
merchants supplied the restaurant with meat
and groceries.® Whether it was due to the re-
sistance from the eastern part of Jutland is
not known, but the proposed plan was pre-
sented to parliament in 1886 only to be reje-
cted.

The third plan

Traffic on the railways increased constantly.
The cost for transport over longer distances
went down, taking advantage of a population
made up of an increasing number of trave-
lers. The ferry connection over the Little Belt
was still a bottleneck, despite the deployment
of more ferries. In 1899, the national railway
company drew up a new proposal. This time it
was a single-track railway bridge, which made
the bridge less expensive. More important was
the ever-increasing amount of traffic towards



The town Fredericia at Little Belt was a fortress. Of
military reasons the railway ended here and the
ferry to Fyn went from here.

Germany and Jutland. If a bridge was not
build, instead it would be necessary to invest
in a ferry from Gedser to Germany and from
Kalundborg to Arhus.

Technical progress in bridge construction
was rapid during this time period. The use
of now cheaper and lighter steel alone meant
that the bridge could be constructed much
more easily. Steel could be produced in va-
rying levels of hardness, and the quality was
much more uniform than that of the previous-
ly proposed wrought iron. The lighter weight
of the steel also meant the use of larger spans.
Thus was the construction no more bound by
having to place the bridge at the former place
with 29 m water depth. Instead, they could
build the bridge at the shortest distance; the
longer span meant that the pills could keep
the same depth as the original project. He-
reby, the bridge was only around 750 m; in
all 100 m shorter than the version previously
proposed.

Two types of bridges were proposed. A sus-
pension bridge with stiffening bar would cost
15.6 million Danish kroner (Dkr.) in contem-

porary money. An estimate was also prepared
for a cantilever bridge, which was characte-
rized by the bridge's beams balanced on pil-
lars in contrast to a bridge with a total span;
this type of bridge was invented in 1866, and
the best known example at that time was the
railway bridge Firth of Forth Bridge opened
in 1890 in Scotland. A bridge built on these
principles and with a curved top and bottom
was calculated to be 300,000 kr. cheaper. Bo-
th bridges would only require three spans and
the associated land connections. While the
first proposal envisaged a land height of 33 m,
the proposal now wanted 42 m, a model that
had been used in the German bridges over the
Kieler Channel.

As the Minister of the Interior presented
the matter in parliament, he argued that "all
indications are that the disadvantages still will
grow, so that the situation in the near future
will prove unsustainable. In this respect, it is
particularly significant that almost all the in-
crease of persons is caused by the fast trains,
with the result that the corresponding ferries
especially in summer are constantly overcrow-
ded. To that end there could well be remedied
by sending extra ferries, but this causes loss
of time and provides an uncertainty as to train
precision that cannot be reconciled with the
requirements of a fast and convenient pas-
senger."” He could also have mentioned that
freight had increased 20-fold since the conne-
ction via steam ferry had opened in 1872, and
passenger traffic had tripled. Because of the
1898 adoption of a third ferry at Strib, the Mi-
nister stressed that this new solution needed
to be more than a purely temporary measure
and that it should not exclude the constructi-
on of a fixed bridge.®

The Minister had been granted 60,000
Dkr. to complete the plans. Despite the pit-
tance, however, the proposal was rejected,
even though similar authorization was given
to other controversial issues around a freight
railway station in Aarhus and the expansion
of the railway station in Esbjerg.



Plan number four

The political game surrounding the bridge was
due to a mixture of local political interests to
defend the constituency relationship along
with a desire to create a balanced transport
system within the available limited resources.
The debate also discussed the safety issues of
a bridge, where the later so infamous Minister
of Justice Alberti referred to the Scottish rail-
way bridge in Tay, which during a storm in
1879 broke down and sent a train full of pas-
sengers falling down.® Military considerations
also entered into the debate, in which a "ho-
stile power [could] send a ship up here and
one, two, three, shoot this bridge to pieces" to
prevent the connection between parts of the
country, so that soldiers could not reach the
fortress in Copenhagen on which the country's
defense largely was reliant. Overall, however,
the politicians wanted distance traffic to be
conducted with good, consistent, fast trains,
so that people should at most travel only a
half day to go from one outer edge to the other
of the relatively lengthy country.

In 1904, parliament discussed the ways
in which the ferry service to Germany from
Gedser in 1900 had not taken the pressure
of crossing at the Little Belt - maybe because
of the lack of a bridge at Madsnedg. Traffic
had increased over a year by approximately
190,000 goods items and 30,000 travelers. At
the same time, Fredericia had a problem con-
trary to the other ferry places in the country
because it was a crossing station twice a day
by two o'clock. At the station, the main trains
gathered where not only many passengers but
also postal, baggage, and sleeping carriages
were to be transferred in a very short time.
Ferries had been extended, and several ferry
berths had been built, but traffic was close
to the maximum for the technical facilities,
ferries, and space in Fredericia, the commis-
sion concluded. Only a bridge having double
tracks would resolve any future increase in
goods and passenger traffic, it was concluded.
The trains would save at least half an hour in

transport, and passengers were free from to
go from the station to the ferry, the distance
between which was quite long.!° Discussions
concerning a bridge and a double track to Fyn
were coupled with the possibility of establis-
hing a ferry connection between Refsnezes and
Hou. This would allow traffic from Zealand to

The bridge over Little Belt should be near the small-
est distance between Jylland and Fyn. The map
shows the suggestion from 1923 with new railway
tracks.

skip Fyn altogether, thus taking pressure off
of the Little Belt.

Again, a number of years passed, but the
ferry crossing continued to be a problem. A
double-track railway to Fyn was adopted in
1908, but without any plans for a bridge. In
1917, the National Railway Company again
made a proposal for a bridge, this time at a
cost of 20 million Dkr., but the official plans
for the bridge came from Parliament with the
Act of 1918.

At that time, however, a major political
event occurred that changed the conditions of
the links in the Kingdom. In the aftermath of
the peace after World War One, Denmark was
granted control of a large part of the former



Danish kingdom, Southern Jutland. Therefo-
re, the connection south in Jutland became
important once again. Before 1920, the Natio-
nal Railway Company had prioritized a bridge
over Storstremmen between Zealand and Fal-
ster, but with the new province the political
scene was tipped to emphasize the Jutland
connection. A decision was not made imme-
diately, even though the calculations show-
ed that a bridge for approximately 38 million
Dkr. would provide an annual saving of 2.4
million Dkr. in costs for the expansion of the
ferry service alone. However, a grant for a fea-
sibility study with mapping, including aerial

photography of the area, was finally approved.

It may be surprising that many of the stu-
dies that had been conducted on the previous
proposal were now duplicated. One can under-
stand the census of ships in the waters, which
had changed drastically in the composition of
vessel types. Thus, there were a much higher
proportion of vessels with mechanical driving
force, just over 70%, but the 30% of sail-ma-
neuvering ships were also observed, as their
sails influenced the planning. Less than 1%
of these ships had masts higher than 32 me-
ters, so the plans need not hold much regard
for ships with higher masts. Sailing patterns
showed that the ships took advantage of the
entire belt, which they could do because of the
great depth that ran along all of the coasts.
However, it was difficult for ships to sail in the
narrow part of the belt, when there could be fi-
erce northwesterly winds and a strong south-
bound current or by strong easterly winds and
a hard northbound current. In such circum-

stances the ships anchored up to wait for
better weather, ships from the south usual-
ly anchoring at Galsklint and those from the
north choosing Lyngs Odde. When conditions
were once again favorable for passage, ships
often moved as a single squadron through the
belt. Therefore, an eastern bridge localization
rather than a western one was identified as
optimal for the voyage.!!

In contrast, studies of soil and similar fixed
ratios were similar to those that had been con-
ducted in the past, but in repeating the tests,
facilitators could be absolutely sure that the

In 1923 the political attitude
was now positive for a bridge.
As before was the proposal only
for a bridge for trains.

measurements were correct. Bridge building
in large dimensions was relatively new, and
many new materials and bridge constructions
were used. Several similar bridges had col-
lapsed. One of the largest was in 1907, when
the Quebec Bridge collapsed due to the senior
engineers’ incorrect calculations. That bridge
had been built to the same principles as the
proposed Danish bridge. The Canadian bridge
was (and still is) the world's largest cantilever
bridge of 549 meters. The bridge was dogged
by accidents: in 1916, as the reconstructed
bridge had its final bridge span put in place,
it dropped the subject in the water. The span
was not salvageable, so an entirely new secti-
on had to be built, which was especially pro-
blematic in the midst of the World War, when
the demand for steel was great.!?

The newest geological studies confirmed the
earlier measurements: the existence of a sta-
ble ground under the water on which the brid-
ge could be built. There were a few areas with



The suggestion for the bridge in 1923 included a
hang ferry for three cars. The model was taken
from a German bridge in Rendsburg, that still
today is in action as shown at right.

less suitable soils, but these issues could be
solved. Measurement of flow velocities showed
speeds of up to 2.25 meters per second, but
also that there was a counter-current along
the coasts, as ships took advantage of when
sailing against the mainstream; this aspect
was also addressed in the decision of the brid-
ge location. The passaged vessels were coun-
ted, which an average of 1,000 per month. Of
the counted 5,000 ships in total, only 20 had
a mast height of 33 meters or more.

In 1923, the Sailing Ship Owners of Den-
mark had requested a bridge height of 35 me-
ters, but when the bridge was adopted, they
wanted the bridge to be even higher. At the
same time, the organization wanted a guard
and a tug positioned at the bridge. After natio-
nal railways had counted the number of ships
and measured their mast height, they decided
to go back to a bridge height of 33 m. This
saved 5 million Dkr., and the taller ships had
an alternative option to sail through the Great
Belt on the way to Baltic ports.!?

A revised plan

It was finally decided that the bridge should
be a high bridge. This decision was quite a
bit more expensive than a lower bridge, but
a low bridge would need to be able to be ope-
ned for ships, which would cost in the form of
a fixed staffing. At the same time, a low brid-
ge was much more vulnerable to collision, and
in the worst case, traffic between parts of the

country could be stopped for a long time if the
bridge should need to be restored. An opening
of a railway bridge was also not appropriate in
the interests of train schedules.

A road bridge actually meant the planning
of The National Railway Company could not
be paid. There was in 1922 a transfer by the
ferries of approximately 20,000 cars annually
and the planners from the railway company
figured only with that number could be doub-
led - they should be wiser.

Finally, in 1923, the government presented
a proposal for a railway bridge. The traffic on
the ferry had grown even larger, with approxi-
mately 750,000 paying passengers over the
belt and with 34 ordinary daily trains. During
the war even larger quantities were transfer-
red, but the effects had also been delays and
aggregation of goods on a large scale.'* Con-
cern for motorists was partly taken into ac-
count because a double hang ferry was inclu-
ded. Each ferry could take two of the present
small trucks or three cars of size Ford T. A
ferry could make 12 trips per hour, whereby it
could transfer 36 cars.!® The bridge on the Kiel
Canal in Rendsburg had a similar hang ferry.
This bridge was a high bridge with long cables
for the hanging ferry, while the ferry planned
for the Little Belt would hang just below the
bridge.

The following year, the Danish Parliament
finally decided on the building of a bridge. The
price was estimated at 15 million Dkr. Prices
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For the planning of the construction was used experiences
from bridge building around the world. The new steel and
new construction systems should be handled carefull.
Experiences from the Quebec Bridge in Canada were includ-
ed. The bridge collapsed in 1907 and again in 1916 before it
was finished.

for a bridge with larger pills, allowing for the
building of an overpass for cars later, were
estimated at 16.5 million Dkr., and a combi-
ned bridge with both road and rail was estima-
ted at 23.5 million Dkr., but the government
did not find these options to be worthwhile.
Automobile taxation was so poor at the time
that there were too few funds to finance the
road section of the bridge, and it was unthin-
kable for The National Railway Company to
finance a bridge for their competitors, so the-
se options were ruled out. The bridge project
acquired some of its financing by delaying the
expansion of some originally planned double
track around the country and by stretching
construction out over 10 years, allowing the
bridge to be built without foreign loans.

The National Railway Company continued
with advanced stages of planning. Excavati-
on work started in December of 1925, and in
1927, the National Railway Company offered
an international tender for the double-track
railway bridge.

A revision of the revised plan
However, general opinion within the popula-
tion began to call for a road bridge. The need
arose slowly. A private ferry was established
in 1902, which first conducted tours in the
summer, but gradually the need for transport
in the remaining time became so great that,
in 1912, the company inserted a car ferry on
a regular service from Middelfart to Snoghgj.
The ferry could include four cars, and the ini-
tiative was supported by the union of Danish
motor owners, FDM. After a slow start, with
few more than 2,000 transferred cars in 1916,
the number certainly rose, and the company
renovated the ferry to hold 8 cars and acquired
an additional ferry to hold another eight. In
1919, the ferry transferred more than 13,000
cars; over 20,000 cars were transferred in in
1923; and 139,000 in 1934. The ferry became
a gilt-edged investment, shares in which rea-
ched a dividend of 300-400% in the last year.1®
The strong need for crossing also convinced
others to take car traffic seriously. The State



The traffic with the ferries increased enormously
since the 1920’s. The planners had the problem:
how much would the traffic of automobiles rise?

Railways railway ferries also began to include
motor vehicles when there was room. During
the first years, the cars’ gasoline was drained
into bottles with the inscription "To be carried
by hand." The driver had to stand at the rail-
ing, and in the case of fire, he would throw
the containers into the water. Motorists were
unhappy with the high fares of the two ferry
routes, and a private ferry crossing was there-
fore at Strib-Fredericia in 1923; motor orga-
nizations were highly active in its foundation.
Although the ferry had room for 6 cars, the vo-
lume of vehicles moved was quite as great as
that of the competing ferries from Middelfart.
In 1924, the private ferry transferred 14,000
vehicles, and in 1934, 50,000 vehicles were
transferred. The State Railways ferry did not
discuss these statistics; in 1934 they trans-
ferred almost 6,000 cars and 2,500 motorcy-
cles.'”

After the First World War, road transport
gained a certain scale, and the motor organi-
zations became significantly more active. FDM
approached the government in 1919 with a
proposal for a combined traffic and railway
bridge. The local traders' association in Mid-
delfart initiated a petition in which almost 500
organizations urged the government to take
into account the drivers on the future brid-
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ge. When a new plan was discussed in 1923,
the association sent another request to par-
liament to ensure that the bridge also beca-
me a bridge for road transportation. The hang
ferry was no solution, for it did not matter for
the motorists whether a ferry was sailing from
a port or driving under a bridge.!®* The hang
ferry system would not meet the need, for
the expected 50,000 vehicles in 1926 would
burden the ferry with 40,000 in the summer
months in the period from 7 in the morning to
9 at night, with which the hang ferry system
could not cope.!®

A parliamentary committee set up under
the Act of the bridge building took only a few
months to part with the decision that moto-
rists should be satisfied with the hang ferry.
They wanted a real bridge for road transport.?°
They were not alone, and the protests continu-
ed to come. In the spring of 1926, for example,
Funen motor people gathered at a meeting at
Kongebrogarden near the future bridge con-
struction site. All agreed that there should
be a bridge for road transport. It was pointed
out that when the plans emerged, 20,000 cars
were transferred annually, and this number
was expected to double. In 1926, the number
reached 100,000 cars. The many participants
unanimously adopted a resolution, and after
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a drive around the beautiful countryside they
ended the day with dinner and dance.

The Minister of Transport noticed the grow-
ing criticism, and he aired the possibility that
the future bridge become a combined rail and
road bridge; the ground at the bridge could be
covered with a plank covering, so cars could
drive over when no trains used the bridge. It
was in fact a solution that had been used at
other bridges. For example, in 1904 a bridge

In the end the Little Belt bridge became a bridge for
trains and automobiles. In 1935 it could be opened.

was built over Mariager Fjord where the road
had to run when trains were not driving.?!
The director from FDM supported the pro-
posal, but it was not a solution with which
everyone was happy. The National Railway
Company did not want automobiles to disrupt
railway driving, and FDM's vice president went
against the organization's director and publi-
cly stated that he did not want to wait in line
if there was a train in one direction or another.
Critics also pointed out that a railway bridge
at Little Belt was much busier than the men-
tioned bridge was.?? Funen Stifts Motor Uni-
on and Jysk Motor Union held a large protest
meeting at Snoghgj with 3,000 participants in
June of 1927. They had good arguments on
hand, for the number of vehicles moved was

so large that one could demonstrate that the
bridge could now pay off as a road bridge.

There soon began a political game in which
the politicians wanted to expand the rail brid-
ge with a road bridge, but in which motorists
would have to pay for the bridge. One point of
contention was the total amount that such a
bridge was would cost. The National Railway
Company had calculated that the extra cost
would be 7.5 million Dkr. The Secretary-Ge-
neral in the other motor organization, Royal
Danish Automobile Club (KDAK), Captain Ip-
sen, believed that a road bridge alone would
cost only 3-4 million Dkr. FDM went further
and suggested that drivers should build their
own bridge west of the planned state rail brid-
ge. FDM hired a port engineer to prepare a
proposal for a suspension bridge, and because
a motor bridge did not need to be particular-
ly strong, it could be built at the narrowest
point, so there could just two pills. In total it
would only cost 6 million Dkr. The planned
bridge could carry two dense rows of great
contemporary 4-ton trucks with full loads, in
total 1,000 tons, but the dimensions could
be slighter still, whereby the bridge would be
even cheaper.?®> Maybe it was the motor orga-
nization's proposal for a cheaper bridge that
was the reason the cost of the road section on
the State Rail bridge was later reported to be 1
million Dkr. 6.5 million Dkr. lower.

The bridge was suggested to be financed
through tolls. This method had been used for
the road bridge over the fjord in Aalborg, but
the Director General of The National Railway
Company was still afraid of this solution, as
he believed that drivers would do everything
in their power to be free from tolls, and so
wanted The National Railway Company to pay
this amount in some way.?*

In the spring of 1927, the Minister of
Transport presented a proposal for a combi-
ned rail and road bridge. The railway bridge
was otherwise distributed in bids, but compa-
nies were asked to wait to submit offers until
the final design was ready. The financing of



the additional cost of the road bridge had to
be negotiated, and was finally settled to be re-
paid with an annual fee of 500,000 Dkr. from
vehicle taxes supplemented either by bridge
tolls, rubber tax, or gasoline tax.

In 1927, a plan to take money from annu-
al circulation taxes and establish a gasoline
tax of 7 ere per liter was adopted. An income
of 27 million Dkr. was expected for 1928, but
the increasing use of cars moved the revenu-
es to 36 million Dkr., and two years later it
had reached 50 million DKkr. Therefore, a move
to finance not only the Little Belt Bridge but
also many other bridges resulted, and these
continued to be built until 1950. There was,
however, put a penny as a tax on each liter
petrol, when the Oddesund Bridge and the
Storstrem Bridge would be built, but in return
all ideas about payment via a toll disappea-
red. The payment to pass the bridge in Alborg
disappeared when the bridge at Lillebeelt was
inaugurated.

In addition, due to political reasons, the
state railways began to consider taking a rail-
road through Fredericia, building a whole new
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station. This added a significant portion of the
cost because the citizens had been very much
against the whole project, and this added an
additional cost of 10 million Dkr. out of the
estimated 33 million.?®

Experience from similar foreign bridges
was used in the specific design of the bridge.
Mainly bridges in the United States but also
bridges in Russia and Germany were taken
as references. Plans and construction details
were obtained for each of these bridges. Data
on planned but not yet realized bridges, for
example, a bridge across the Channel between
France and England, was also analyzed.?® Les-
sons for certain parts of the structures could
be retrieved from areas other than bridge con-
struction. Thus data on the foundations of a
torpedo testing station in France was included
in the analysis for its use of the caisson of re-
inforced concrete.

The bridge came in a new tendering in
1928, and in December the contract could be
signed; the bridge was to be completed by the
end of 1934. The consortium was dominated
by German companies, with Krupp as a sup-
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plier of steel. The plan did not comply comple-
tely with the contract, but on May 14, 1935,
the bridge’s inauguration took place with King
Christian X in the lead. The economic plans
did not hold steady. The entire building pro-
ject cost 42 million Dkr., where the railway
bridge included 16.7 million, the road bridge
7.5 million, the roads 1.6 million, and the con-
nected railway installations 16.5 million Dkr.

Conclusion

The events surrounding the Little Belt Bridge
show that the planning of major traffic infra-
structure is subject to conditions that change
over time.

International politics

The political conditions changed a great deal,
first with the loss of Holstein and Schleswig's
association with the Kingdom of Denmark
and second with the aftermath of World
War 1, during which Southern Jutland was
re-integrated into the kingdom. The first in-
cident meant a downgrading of relations over
the belt, while the second incident meant a
strengthening.

The architecture changed from the first cketches
in the 1800’s to the very simple expression in
1935.

Military considerations

The severe defeat in 1864 meant a strong
focus on military considerations. Therefore, it
was decided that the railway ferry’s first run-
ning from Fyn should go between Strib and
Fredericia. Even in the 1800s fortresses were
strategically important, with fortifications
around Copenhagen as the country's most im-
portant, as this was where the military could
secure its position and be ready to counter-
attack. The fortress in Fredericia had lost its
importance as a real fortress, but it was quite
important as a temporary bridge while soldi-

ers gathered on the road to Copenhagen.

Local politics

All politicians in parliament struggle to benefit
their regions. Particularly strong political bat-
tles were fought to not lose such benefits, and
there is a certain conservatism based on histo-
rical conditions for instance Fredericia have
had great benefits from being a hub for rail
and ferry. Part of the resistance to the bridge
was because due to the city’s reluctance to lo-
sing its ferry service. In the end, the city was
compensated by rail route running through it,
allowing it to retain some traffic significance.

Prioritization of the overall traffic pattern

Some very general terms were naturally in-
cluded in parliament and the government's
deliberations. The funds were constantly limi-
ted and the decision-makers had to prioritize
between different options. The state railways
and the government had long prioritized a



A new bridge was build in
1970. Today 70.000 cars
are passing each day - the
planners thought in 1922
that 40.000 cars would be
transferred a year!

connection to the south, so that Zealand was
connected to Falster. Thus, the bridge at Mad-
snedsund for the railway ferry to Falster could
be built in 1883 and established in 1884. The
further bridge at Storstremmen was prioriti-
zed higher than that at the Little Belt. These
priorities changed when Jutland again beca-
me part of the kingdom. Ferry service also
entered into the equation as an alternative to
the Little Belt Bridge with the Hou-Refsnees
ferry, but the Korser-Aarhus and later Ka-
lundborg-Aarhus routes also complicated the
puzzle of the overall traffic.

Technological change by shipping

The biggest technical change was the intro-
duction of power. Steam ships increased in
number throughout the period under review,
but reflections on sailing ships were inclu-
ded even in the planning period for the final
bridge. Although their importance was on the
decline, mast height was taken into account,
and the bridge's final position paid attention
to the best navigation conditions for sailing
ships. The Sailing Ship Organization’s special
requests for pilots and rescue were not met, so
the profession was strong no more.

Technological change by road transport
An important change occurred in transporta-
tion, especially after the mid-1910s. Carriage
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transport had not yielded any particularly
strong desire for fixed links between the regi-
ons, but with motor vehicles, traffic switched
from the local to the regional and national le-
vels. The two motor organizations handled the
motoring interests, and in the early 1920s mo-
toring was so strong in the public mind that
politicians had to take it into account. This
meant at first that a system hang ferries was
built in 1923, that the possible future exten-
sion of a road bridge was considered by the
idea of building stronger piers in the present
in 1924, and that finally in 1927 a motor brid-
ge should be included in the finalized bridge
plans.

Technological change in building bridges
Enormous change occurred in the building
of bridges. One of the major innovations
came with the advent of industrially produ-
ced steel as a replacement for cast iron. At
the same time, bridge-builders experimented
with new forms of construction, and theoreti-
cal calculations of bridges replaced former
more evidence-based efforts. Reinforced con-
crete joined by foundations and many other
new tools and techniques came about. All the-
se things made bridges less expensive to build
while simultaneously allowing for the widening
of spreads, meaning the bridge could be pla-
ced more appropriately.
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Architectural change

Finally, it must be mentioned that architec-
tural expression changed very dramatically
over the period from the bridge’s concepti-
on to its eventual building, moving from the
classical style inspired by medieval castles to
the final bridge very pure, almost minimalist
expression with a long, straight construction
of bridge spans and piers of sleek surfaces.

Looking at the process behind this bridge,
it is interesting to see that at no time in histo-
ry were the planners able to foresee the future
more than a decade ahead. In 1922 the plan-
ners imagined a future with 40.000 cars a year
passing the bridge — today this is the traffic in
less than one day! Planners in the state rail-
ways continually carried their wants, but po-
liticians stalled the most. Seemingly the most
planned and regulated conditions suddenly
lost importance to before-unknown factors. Of
course, this did not prevent the decisions from
being made. In this case, the Little Belt Bridge
took many years to be fulfilled, but when it
was necessary in 1970 to supplement it with a
larger bridge, the 1,700 meter long bridge was
solely for cars; the train traffic could still be
handled by the old bridge.
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