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Abstract 

This paper analyses the impact of four-axle vehicles with two twin axles and a total weight 
of 35 tons while maintaining the maximum permitted weight per axle of 9.5 tons on the infra-
structure, environment and economy. The evaluation of two related studies proves that the 
modified truck mixer has no negative impact on the life span, safety and durability of bridge 
structures and that negative impacts on road pavements are, if existing, overcompensated by 
the enhanced transport efficiency. Further arguments regarding transport efficiency, moderni-
zation of the transport fleet, fuel savings, road safety and environmental friendliness are giv-
en. 
 
Keywords: Truck mixer, weights, dimensions, directive 96/53/EC, legislation, transport effi-
ciency, environment, fuel savings, CO2-emissions, road safety 
 
 

1



1. INTRODUCTION 
The provisions on permitted weights and dimensions of heavy-duty vehicles are regulated 

in the EU-Directive 96/53/EC. Concerning four-axle vehicles with two twin axles, the di-
rective still contains specifications established in the 1980s. Since then there have been many 
technical improvements and innovations in vehicle construction and safety, which allow for 
more environmental friendliness and transport efficiency if considered in a revision of the 
EU-Directive 96/53/EC. To increase the efficiency of four-axle vehicles with two twin axles, 
the European Organization of Ready-Mixed Concrete (ERMCO) proposes a modest increase 
of the maximum permitted weight of four-axle vehicles with two twin axles from currently 32 
to 35 tons, while maintaining the maximum load per axle of 9.5 tons. Maintaining the maxi-
mum load per axle requires a minor modification of the vehicles, which only comprises the 
broadening of the wheelbase from the second to the third axle by 30 cm (see Figure 1). The 
modification allows for an improved weight distribution and better utilizes the permitted 
weights on the front axles (front axles from 13.6 to 16.0 tons, rear axles from 18.4 to 
19.0 tons). 
 

 
Figure 1: Model of a 35t four-axle truck mixer with modified wheelbase [1] 

 
Numerous national associations such as the German Ready-Mixed Concrete Association 

(BTB) support the proposal of ERMCO. However, the European Parliament rejected the con-
sideration of the proposal in the revision process of the EU-directive, as sensitive discussions 
about the negative impact of higher weights on both road safety and the condition of the Eu-
ropean infrastructure, especially bridge structures, emerged. Based on the evaluation of relat-
ed studies this paper analyses the validity of the objections and gives a brief overview about 
other arguments supporting the ERMCO proposal in ecological and economic means. 
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2. ASSESSING THE IMPACT ON THE INFRASTRUCTURE 

2.1 Impact on bridge structures 
In Germany, the temporary closure of some important interstate bridges recently caused a 

broad discussion about the condition of the German infrastructure. With respect to the 
ERMCO proposal, the German Ready-Mixed Concrete Association (BTB) decided to com-
mission a study investigating the impact of the additional weight on existing bridge structures. 
The study was conducted by the engineering office Curbach/Bösche under supervision of 
Prof. Dr. Dr. h. c. Manfred Curbach, Director of the Institute for Solid Construction at the 
Dresden University of Technology [2]. The study compares already permitted truck mixer 
models with the proposed 35 tons four-axle vehicle and examines whether the vehicles are 
below the assessed limits of the bridge structures. Based on an analysis of the existing bridge 
infrastructure in Germany, the study examines the bridge classes BK 60 (built until 1985), 
BK 60/30 and BK 30/30 (both since 1985) as well as LM 1 (since 2003) as the most important 
in Germany. The bridge class indicates the maximum load for which the bridge is designed 
(BK 60, BK 60/30 and LM 1 mainly represent interstate and national bridges, BK 30/30 main-
ly rural and municipal bridges). Figure 2 shows the normative load model of the bridge clas-
ses BK 30/30 (SLW30), BK 60, BK 60/30 and LM 1 (SLW60) as well as the three investigat-
ed truck mixer models transformed into the comparative load models “32 tons” (permitted 
four-axle vehicle), “38 tons” (permitted four-axle truck-and-trailer model) and “35 tons” 
(proposed four-axle vehicle). 
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Figure 2: Normative load models of bridge structures and truck mixers [3] 

 
The study clearly shows that the additional three tons are not relevant for bridge structures 

of the classes BK 60, BK 60/30 and LM 1, as the assessment of these classes already incorpo-
rates a significantly higher load. Hence, a derivation of negative impacts during the life span 
of these bridge structures due to the proposed 35 tons vehicle is inadmissible. Solely 
BK 30/30 bridge structures, which amount to less than 5 % of the national distance road net-
work in Germany, require a further examination. For this reason, the following statements 
refer to the bridge class BK 30/30 only. 

During the separate examination of the global longitudinal forces and the lateral forces of 
load bearing systems, different systems with variant span widths of the bridge segments as 
well as different cross-sections with variant dimensions are considered. As the modification of 
the vehicle’s wheelbase lowers the impact on the load per axle of the vehicle, the statistical 
load of the bridges increases only marginally compared to the already permitted vehicles. 
Compared to the load in consequence of normative load models (bridge classes), the modified 
vehicle remains in almost every case below the assessed limit. Thus, the safety and load ca-
pacity of bridge structures assessed according to bridge class BK 30/30 is sufficient. In few 
cases, the traffic load marginally exceeds the limits of the longitudinal forces. However, the 
study considers the violation of the limit as negligible as it only amounts to a maximum of 
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2 % of all cases. Moreover, if all loads of the system instead of the traffic load only are con-
sidered (e.g. dead load and wind), the violation is even lowered. Further investigations regard-
ing the decisive dimensioning of bridge structures, such as the fatigue and punching of struc-
tures, reveal no violation of the limits caused by the modified vehicle. Concerning the com-
pliance with admissible frictions at service load levels, likewise the examination of the global 
longitudinal and lateral forces, marginal higher loads of the modified vehicles are possible. 
However, analogous to the longitudinal forces, they do not exceed a negligible level and are 
further lowered if all loads effecting the structure are considered. 

In summary, the findings lead to the conclusion that even bridge structures assessed ac-
cording to bridge class BK 30/30 are able to bear the additional load of the modified four-axle 
vehicle. The bridges will remain sustainable and safe. A negative impact during the life span 
of bridge structure is inadmissible. The study shows that a modest increase of the maximum 
permitted weight of modified four-axle vehicles with two twin axles while maintaining the 
maximum weight per axle has no negative impact on the existing bridge infrastructure in 
Germany. This is even more relevant for newer bridges designed according to the bridge class 
LM 1 (EN 1991-2), as they allow for even higher weights as suggested by the ERMCO pro-
posal. 

2.2 Impact on road pavements 
A similar study, commissioned by the Austrian Ready-Mixed Concrete Association 

(GVTB) and conducted by the Vienna University of Technology, examines the impact of 
four-axle vehicles under consideration of different weight scenarios on road pavements [4]. 
Whereas the ERMCO proposal suggests an increase of the weight to 35 tons without exceed-
ing the maximum permitted weight per axle of 9.5 tons, the Austrian study compares the ex-
isting 32 tons four-axle vehicle with three different scenarios in which the weight increases 
linearly to 36, 39 and 41 tons. As the wheelbase of the vehicle remains unchanged, all three 
scenarios exceed the maximum permitted weight per axle. This paper focuses on the 36 tons 
scenario, as it is most similar to the suggested 35 tons model.  

Under consideration of the average load per truck mixer and the average distance to the 
building site, the study computes a decrease of mileage by 15.4 % in the 36 tons scenario. 
This leads to a decrease in fuel consumption and CO2-emissions by 5.4 % (numbers do not 
match as the fuel consumption for loading and unloading remains constant). Assuming a Die-
sel price of € 1.40 per liter, the fuel savings in the Austrian ready-mixed concrete industry 
amount to € 1.74 million per year (data base 2007-2010). 
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Figure 3: Cost projection of the 36t four-axle truck mixer scenario in Austria [5] 
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On the other side, the impact of the additional weight would reduce the technical life span 
of road pavements by -0.3 %. Evaluating the average costs for road pavements in Austria, this 
would increase the annual maintenance costs by 0.06 % or € 0.19 million. As shown in Fig-
ure 3, the additional costs for maintenance are clearly overcompensated by the savings of the 
enhanced transport efficiency, leading to positive net effects for the national economy. These 
positive effects would even be furthered considering a 35 tons truck mixer as suggested by 
ERMCO, which does not exceed the maximum weight per axle, thus, lowers the negative im-
pact on road pavements (as shown in Section 2.1). 

3. BENEFITS OF TRANSPORT EFFICIENCY 

3.1 Impact on traffic and road safety 
In 2013, the total ready-mixed concrete production of ERMCO members in the European 

Union amounted to 217.7 million m³ [6]. Considering the maximum load per truck mixer of 
7.5 m³, this implies a required number of turns for delivery of approximately 29.0 million. 
With an average distance to the building site of 20 km, truck mixers in the European Union 
cover a total distance of approximately 1.16 billion km per year. The allowance for an addi-
tional weight of 3 tons raises the capacity of truck mixers to 8.5 m³, lowering the required 
number of turns for delivery by 12 % to approximately 25.6 million. Simply put, every eighth 
turn of a truck mixer is no longer required if the ERMCO proposal is accepted. Especially in 
traffic systems, which already reach its capacity limits, the projected reduction of the driving 
performance is of great value: it lowers the traffic density and reduces the burdens on public 
roads. Accordingly, this also implies benefits for road safety, as “the safest traffic is the traffic 
which does not exist”. 

Besides, the improvements in vehicle construction make sure that the additional weight has 
no negative impact on safety issues such as the braking distance or stability of the vehicle. 
Prof. Dr. Ronald Blab from the Vienna University of Technology examined the impact of the 
additional weight of truck mixers on road safety and proofed that the braking distance, the 
dynamic axle load distribution, the cornering stability as well as the requirements on restraint 
systems remain unchanged even if the maximum permitted weight increases to 36 tons [7]. 
Further objections regarding a positive effect of the additional weight on the attractiveness of 
the road transport in general, leading to more instead of less vehicles on the road, are un-
founded. The vast majority of four-axle vehicles is utilized by the building materials industry, 
which is exclusively driven by demand and the actual building activity – nobody will pursue a 
new building project just because the costs of transport decrease by a few percent. 
 
3.2 Ecological benefits 

Naturally, the mileage reduction also carries some important advantages for the environ-
ment. A truck mixer roughly consumes 35 liters of diesel per 100 km. Considering the pro-
jected saving of 3.5 million turns or 140 million km per year (this equals 3,500 turns around 
the earth), the reduction of the annual fuel consumption in the European ready-mixed concrete 
industry amounts to almost 50 million liters per year. According to EN 16258, one liter of 
Diesel equals a CO2-emission of 3.15 kg [8]. Thus, increasing the weight of four-axle vehicles 
from 32 to 35 tons allows for a CO2 reduction of more than 150,000 tons per year – in the 
European ready-mixed concrete industry only. Concerning the goal of the European Union to 
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reduce the CO2 emissions by 40 % until 2030, the ERMCO proposal provides a simple but 
effective opportunity to support this undertaking. 
 
3.3 Economic benefits 

Finally yet importantly, the advances in transport efficiency achieved by a modest increase 
of the maximum permitted weight of four-axle vehicles allows for some benefits on the entre-
preneurial side. In an industry drawn by intense competition and regional overcapacity the 
reduction of transportation costs and turnaround times provides the concrete companies with 
opportunities for a better utilization of the existing concrete plants, truck mixer fleet and staff. 
Furthermore, an increase of the maximum permitted weight would result in incentives to re-
place the existing, partly outdated transport fleet with more modern, fuel-efficient and envi-
ronment friendly EURO-6 vehicles, leading to a higher demand in the truck construction in-
dustry and a generally more modern and efficient transport fleet. Lastly, some regional mar-
kets such as Germany recently experienced a shortage in available truck driver staff. The re-
duced driving performance could help to lower the consequences of such shortages in the par-
ticular areas. 

4. SUMMARY AND OUTLOOK 
The studies investigating the impact of four-axle truck mixers with a total weight of 35 

tons proved that (1) a negative impact on the life span, safety and durability of bridge struc-
tures is inadmissible and (2) that the impact on road pavements is clearly overcompensated by 
the improvements in transport efficiency. Additionally, the maintenance of the maximum 
permitted weight per axle of 9.5 tons (as suggested by ERMCO) further lowers or even neu-
tralizes the negative impact on road pavements. Lastly, the decrease of traffic density and 
improvements in vehicle construction encounter objections regarding the road safety of the 
proposed vehicle. In summary, the benefits of the ERMCO proposal regarding transport effi-
ciency, modernization of the transport fleet, fuel and cost savings as well as environmental 
friendliness are free of counter arguments and thus deserve a second chance in the interna-
tional and national parliaments. 

Unfortunately, the recent ERMCO initiative at the European level was not successful. De-
spite all arguments, the increase of weights in the international traffic is a very difficult and 
sensitive topic. However, national associations are encouraged to aspire an exception at the 
national level as foreseen by Council Directive 96/53/EC (12). The evaluation of the two stud-
ies and the collection of arguments might help to convince the national parliaments of the 
suggested proposal. Some countries, such as the Netherlands, already make use of such 
weight exemptions with benefits for both the environment and the economy. 
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