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The weight of the largest horse carriages was between 
3 and 4 tons. This weight was, however, dependent on the 
condition of the road. If it was not optimal but had small hills 
– as most roads do – the horses could not manage as much 
weight. Conversely, they could manage more if the roads 
were optimal: In the 1930s, with the good roads the heaviest 
carriages had a weight of almost five tons, where the carriage 
alone had a weight on 1,3 tons. To this came the weight of the 
horses on each 900 kg.

The roads could normally handle transportation. They 
were continuously being improved, and after the introduction 
of the new technology for making roads, the macadam 
process, named after the Scottish inventor MacAdam, the 
roads were normally fine. Roads near harbours and similar 
roads with much transportation were paved with stones, first 
with cobblestones and later on with the new and very smooth 
sett paving.

The road-destroying motor vehicles
Around the year 1900, the automobiles became so great in 
number that they became fixtures on the roads. Although 
there were only a few hundred – not very many by today’s 
measure – they were a phenomenon that had to be taken into 
consideration.

This situation was serious because they couldn’t without 
any fuss drive on the same roads as the horse carriages. 
Their relatively high speed together with their deafening 
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Still, a general problem with the rules about weight 
arose: The rules were not followed. Trucks have often been 
overloaded, and as mentioned, it is the heaviest vehicles that 
tear exponentially the most on the roads. In 1967, the Danish 
road administration placed its first weight that could measure 
the pressure of axles. It showed that a rather large number of 
trucks were driving with overload.

In 1977, the maximum load was raised to 44 tons, and 
today the maximum is 46 tons.

Axle pressure
After realising that it was the high axle pressure that was 

to blame for the destruction of roads, rules for maximum axle 
pressure were instituted. In 1927, the limit was set to 6 tons. 
This limit was kept until 1947, when it became permissible 
to drive with 7 tons on highways. In 1955, this rule became 
the general rule for all roads.

When investigations had shown that a vehicle with twin 
wheels distributed pressure better than a single axle, the 
trucks were allowed to drive with a higher weight. In 1955, 
twin tires were introduced in the rules, and now pressure 
from an axle with those installed could be 8 tons. In 1977, 
this limit was raised to 10 tons, and in 19xx it was raised to 
11½ tons.

For instance, there were many special rules depending 
on the number of axles, pressure from bogies, and so on. In 
1977, a two-axled bogie was allowed to carry up to 16 tons, 
and a three-axled 22 tons (if the mutual distance between 
the axles was 1 m or more). When every country had their 
own rules of this complicated kind, whole books had to 
be published for drivers that wanted to drive between the 
European countries.

Moreover, many of the existing fleet of trucks could be 
rebuilt from carrying a 10-ton load to 11½ tons. When the 
new rule was introduced, almost 90 % were assumed to have 
their pressure increased.

Wheels
For the first years of the 1900s, large trucks had to drive 

on massive or half-massive tires. Even the heaviest pneumatic 
tires in 1914 could not be put on vehicles for more than 2 

tons. Those trucks had to use massive tires or even rings of 
steel. This meant a large dead weight for the vehicle, so its 
own weight exceeded the payload. The speed was reduced, 
too, because even the best massive tires could not handle a 
speed over 40 kmph. Therefore, the trucks could not drive 
outside the best roads in the towns. The secondary roads 
could not manage the bumps from the heavy traffic that in a 
short time would have destroyed the roads.

One of the really large technological advantages was a 
pneumatic tire that could handle heavy trucks (and similarly 
buses). In 1919, the first of these tires for heavy trucks that 
could handle a load of up to 1.100 kg per tire appeared. With 
a pressure of 7 atmospheric overpressure, these rings could 
be used on trucks up to 3 tons. The durability of these tires 
was, however, only for driving 10.000 km, where a tire on an 
ordinary car could drive 17.000 km. The load was raised first 
to 5 tons and later to 7 tons.

In 1927, special high taxes were introduced, 25 % for 
approved half-massive tires and 50 % for massive and 
non-approved half-massive tires. A calculation from the 
Vejlaboratoriet in 1931 confirmed the theories about their 
wear and tear from tires. In the period 1926-1930, there 
was a wear and tear of 3,6 cm2 per million tons by use of 
pneumatic tires, while it was 55 cm2 for massive tires and 
200 for those of steel.

In 1928, a new improvement came. Now it succeeded 
in constructing tires with a low pressure even for heavy 
vehicles. Those new tires were known as balloon tires, 
and they could handle the weight with only a pressure of 4 
atmospheric overpressure. The improvement was as big as 
when the first pneumatic tires arrived. It was tried to increase 
the circumference of the ring to reduce the internal pressure, 
but with the tires for the heavy trucks a limit for that time 
was achieved.

In 1934, it was possible to build pneumatic tires for cars 
with over 10 tons’ axle pressure and a 25-ton payload, where 
it is now possible with a vehicle of only 13 tons own weight. 
Those heavy balloon tires could now drive more that 100.000 
km. It was a great thing because previously tires could create 
costs of more than 30 % of the total expenses.

At this time the road engineers had discovered that the tear 
on the roads had another composition than previous stated. 
The tear on the surface itself was dependent on the weight/
pressure per cm2. The pressure for all vehicles with balloon 
tires was now not greater than the allowed because the balloon 
tire caused the pressure to be independent of the weight and 
only of the air pressure. The real road destroyers were the 
vehicles with massive tires, and they were disappearing very 
quickly.

In contrast, it was discovered that destruction happened 
in the depth of the road. With this new tire it was possible to 
spread the weight on several axles without putting a higher 
maximum pressure on the road.

Local rules
For the present we have heard about the general rules. To 

a great extent there have been many more rules for specific 
roads. The rules could give restrictions, but they could be 
extending too.

In the first decade it was indeed forbidden to drive on 
the secondary roads, but the local authorities could still give 

Special transport can be made through certain approved roads. In 
the increasing societal need for this kind of transportation organi-
sational systems are build to facilitate the transport.
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dispensations in some situations. Later, according the general 
rules, it became permissable to drive heavy vehicles, but these 
local authorities could then forbid driving on their roads with 
weights over 1.450 kg. This limitation was raised to 1.600 kg 
in 1927; there was, though, an exception for passenger cars 
with fewer than seven passengers.

The local county could protect bridges of a special light 
construction against rather heavy or broad traffic.

Road signs easily marked prohibition against the heavy 
vehicles.

In Norway there has been a more systematic way of 
protecting roads. For instance, protection against long 
vehicles could be done through categorising the roads in 
three different types: 18, 15, and 12,4 roads (1983). At the 
same time, these numbers gave the maximum length of a 
vehicle with a trailer.

Reversed, driving could be allowed even with very heavy 
vehicles. It could be realised if the vehicles follow special 
roads. Special rules were established for export drivers that 
obtained rights to drive with loads in foreign countries. They 
could have a greater total weight and axle pressure than the 
general rules gave. They then had to follow special durable 
roads.

There could be a need to also have transports with 
special heavy goods like many of the new technical units. 
For instance, there could have been a need to transport a 
transformer substation to power stations in the middle of 
the 1950s. Transports of special long vehicles came with the 

production of windmills in the present time.
Ordinarily the police and the authorities together could 

give permission for these special transports. When their 
numbers rose, these rules were formalized in 1977. A “blue 
road grid” was created where the heavy trucks were allowed 
to drive. Actually, it became a rather large part of the Danish 
highways – the length rose to 6.800 km. To protect bridges 
and partly the roads, too, these transports were not allowed 
to move faster than 40 km per hour. The blue road grid was 
marked on maps where each single road or bridge had its 
maximum load written.

Year of time
A rather special phenomenon had to be taken into 

consideration concerning restrictions, namely the prohibition 
against the driving of heavy vehicles at certain times of the 
year. It is the so-called melting damage, which happens 
during the break of the frost.

The winters were hard on the roads, and strong winters 
could destroy large parts of the Danish roads. Actually, it is 
not the winter but rather when the winter stops that the damage 
occurs. The reason is ice crystals that form where water via a 
capillary is raised from the underground. Earthlike clay has 
the capability to suck water up, and the result is that not only 
heavy vehicles but even light ones can destroy a road where 
those crystals are thawed and the water is not drained away. 
The road becomes almost kneaded in pieces.

There were some bad winters in 1912, 1917, and 1924, 
when many roads were destroyed. At that time it was only 
possible to place sprigs of spruce where the holes should be 
protected against traffic so the wheels did not dig further into 
them.

The most effective way to stop the destruction was to 
stop the driving of the heavy vehicles at all. It to some extent 
allowed the authorities to forbid driving. For the buses there 
were rules that they could be stopped, but for trucks the rules 
did not give the same possibilities. One of the counties wanted 
in 1923/24 to stop the driving of trucks over 1.450 kg, but 
this was not allowed by the Ministry of Justice. Instead, the 
road authorities had to request the drivers to stop driving.

After the weight limits were raised in the 1950s, there 
was some large damage over a period of years.

Still, today the roads are very weak during the break of 
the frost. It is, though, the fewest places that ordinary vehicles 
gives problems but there is problems for  special heavy 
transport and therefore there are still some restrictions.

Speed
In Denmark, as in all other countries, restrictions have 

been made against high speed through maximum limits.

National rules, maximal total weight 1934 

 2 axles 3 axles train of carriages
Tyskland 13 18,5 
Frankrig 15 15 
England 12 19,3 22,35
Italien 10 12 
Danmark 8 8 8

At the Road Congress in Münich 1934 the rules bet-
ween different countries were compaired.
It showed big differences - here some examples. As 
seen the Danish rules were very bad compaired to the 
others.

National rules, maximal width 1949

Norway, Switzerland  2,20
Britain  2,29
Denmark  2,30
Austria  2,35
Sweden, Holland  2,40
Portugal  2,45
Belgium, France, Italy  2,50 

Even there were widespread possibilities for dispensations the ta-
ble shows the problems the body makers and haulage contractors 
had for international transportation. A bus or truck bild for the the 
roads in France, for instance, could not drive in Norway or many 
other countries.
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These limitations have been made not as much for the 
respect of the roads but more to prevent accidents, though the 
former speed limits could to some extent be suited to protect 
the drivers against bad roads where the profile not was made 
for fast driving.

In the 1980s the limits for trucks were 60 km/h in towns, 
80 km/h outside, and on the motor roads up to 100 km/h.

Length, width, and height
The haulage contractors have naturally wanted to drive 

trucks as large as possible so there could be a better place 
for the load to be packed. On the other hand, the dimension 
of the vehicles had to be restricted, too: Rather high vehicles 
would hurt the bridges and viaducts, broad vehicles would 
hinder oncoming traffic to pass each other, and rather long 
vehicles could not swing in crossroads.

Today the vehicles are allowed to be 18,75 m long, and 
“special vehicles” are allowed to be up to 50 m. The business 
world has more wishes for longer vehicles. It had to be 
mentioned that in some countries like Sweden is it permissible 
to drive with more than one trailer. Here the authorities will 
adapt the need for transportation in the large and less settled 
country with much transport to the big export harbours.

International cooperation and standards
In 1908, the road authorities in a large part of the world 
collaborated to find solutions for the new century’s big 
problem: to find suitable pavement for motor transportation. 
It became the start of a world congress with increasing 
participation in the meetings arranged with some years’ 
intervals.

One of the largest and most important congresses was 
carried out in Munich in 1934. Previously the national 
delegations had discussed the building of roads, but this time 
the congress also had some discussions about the rules that 
regulated the use of the roads.

The report to the congress showed big differences 
between the countries. On several fields Denmark was behind 
the development. At that time the country still had the rigid 
rule that a truck could only have a weight of 8 tons in all 
– independent of how many axles the weight was distributed 
on. Most of the countries around Denmark had introduced 
rules with differentiation after the numbers of axles. In Great 
Britain, for instance, a truck could have a total weight of 
more than 22 tons.

In many countries the maximum speed was very much 
higher than in Denmark. For trucks under 3 tons the speed 
limit was free in several countries, and in Italy the speed was 
free for vehicles up to 6½ tons.

ECE’s rules 1949
After World War II it became obvious that international 
transportation would continue and that there would be a rise 
in it, too. Small attempts early on to international connections 
would continue to a greater extent.

It was therefore natural that the United Nations would 
work toward an international standard for driving on roads 
(a similar effort to make an international signposting has had 
great success). At a congress in Geneva in 1949, there were 
negotiations on proposals to international standards after a 
registration of the present rules. The suggested rules included 

mainly the broadness and the weight of the vehicles. In terms 
of broadness, Denmark was at the bottom with its 2,3 m width 
out of the 12 countries. Only Norway and Switzerland had a 
smaller width of 2,2 m. A bus from Norway could drive all 
over Europe, while a bus 2½ m wide from France could only 
drive in Italy, Belgium, and Poland without dispensations. 
The meeting recommended that there should be work toward 
a European standard of 2,45 m for the broadness of a road.

Similarly, the maximum axle pressure in Denmark of 6 
tons was on the lower end, too. Only Norway and Sweden 
had lower pressure, but there dispensations could be given. 
Some of the countries even had roads for up to 16 tons. The 
meeting recommended a European standard of 8 tons.

EU rules
Within the EU work has begun for equal European 
standards. In 1984, a directive was decided on for the load 
and dimensions of heavy transportation vehicles. The rules 
were implemented two years later. The largest barrier was the 
decision taken that the member states from 1992 had to allow 
an axle pressure of 11½ tons.

There were requests for higher levels, and work was 
begun to allow very heavy vehicles if they had some special 
road-friendly constructions. It was known that pneumatic 
suspension was more gentle to the roads, and it should be 
investigated whether there were other suitable suspension 
systems.

Conclusion
There has been a continuous “balance of terror” between the 
haulage contractors with their requests for larger vehicles on 
one side and the road administration that wanted to protect 
the roads on the other side. The politicians always had to 
promote the development in such a way that they could 
follow the wishes of the businesses, but on the other side 
they could not be pressed to give rules that were too liberal, 
with the consequence that they had to approve large grants 
for increasing the pavement on the existing roads.

There have been periods when the haulage contractors 
and the industry, to a large extent, have had their claims 
accepted. This was the case in the 1960s after some more 
“realistic” methods to calculate roads were developed. At 
the same time, this gave a knowledge of new principles of 
construction, so there was a period when the roads complied 
to the wishes of the haulage contractors at that time.

In more than 70 years there has been work toward 
decisions for international standards. Many suggestions have 
– with some delays – succeeded. Denmark has on most items 
been a member of the group of countries with road standards 
under the average and accordingly with “foot-dragging” in 
its policy.

The carrying capacity of roads and bridges has been 
determined from varying historical, geographical, economic, 
scientific, and organisational factors. It is supposed that many 
of these factors will exist in the future. The limitations for 
weight, length, and so on will continue to climb up, though it 
is difficult to imagine that the complicated patterns will give 
a total synchronized European development.
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Note
The investigation’s starting point is the ongoing research project, “Danish 
overland routes 1868 – 2006” (working title) at the Danish Road and Bridge 
Museum.
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