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abutment), as shown in Figure 13. In summary, the 
data showed that noise directly beneath the joint 
was reduced by 12 – 13 dB. Outside the abutment, 
noise levels, and thus also the measured noise-
reducing effect of 5 – 8 dB, are lower, due to the 
insulating effect of the abutment itself – an effect 
which is strongly dependent on the design of the 
structure and the materials used in its construction. 
In this case, the bridge structure offers a high 
degree of sound insulation with the area beneath 
the expansion joint almost fully enclosed by solid 
concrete structural elements, as can be seen in 
Figure 13. Therefore, greater reductions in noise 
level (closer to the values of 12 – 13 dB measured 
inside the abutment) might be expected for bridges 
with more open / less insulating abutment designs. 

  
Figure 13. Measurement of noise under traffic of 

specified types/speeds, both inside the bridge 
abutment beneath the expansion joint (left) and 
outside the abutment beneath the bridge (right) 

7 Conclusions 
The noise generated by a bridge’s expansion joints 
under traffic can be a source of considerable 
annoyance to nearby communities, so the 
potential for noise to be a problem should be 
considered when specifying and using expansion 
joint solutions in bridge construction and 
maintenance. Attention should be paid to the likely 
significance of noise emanating directly from the 
joint’s surface (above the driving surface), and from 
beneath the joint (within the abutment), since 
separate solutions are appropriate in each case. In 
evaluating the likely effectiveness of any proposed 

solution, the way in which effectiveness is defined 
should be carefully considered. For instance, rather 
than simply assessing the degree to which noise 
from a joint is reduced by a particular solution, it is 
likely to be far more relevant to affected parties to 
assess the degree to which noise from a joint which 
features the solution exceeds the level of 
“background noise” from the road. Another useful 
approach may be to evaluate the degree to which 
application of the solution reduces the amount by 
which noise from the joint exceeds the level of 
“background noise” from the road. By sensibly 
determining such evaluation criteria, the 
effectiveness of the evaluation process during 
selection of an expansion joint solution for a 
particular structure can be much improved, and the 
need to undertake costly adaptation or 
supplemental construction works can be avoided. 
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Abstract 
Composite bridges with sheet pile abutments using modular elements proof to be both economical 
and ecological efficient under a holistic assessment of costs. However, a standardized solution with 
widespread acceptance is currently missing in practice. In the present paper, a concept of a modular 
connection between superstructure in steel composite construction using hot-rolled profiles and 
integral steel sheet pile abutments is presented: A concept applying combined sheet pile walls for 
bridge spans up to 30-45m and referencing the Knife Edge-Support (KES). The load paths are 
analysed numerically, and the influencing parameters are identified. Finally, the experimental test 
campaign to proof the suitability of the connections will be shown. The research work is supported 
technically and financially by the FOSTA (Research Association for Steel Application) with funding 
from Stiftung Stahlanwendungsforschung, Essen (Germany). 
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1 Modular Composite and Integral 
bridges: future Solutions 

A large portion of today’s bridges are 50-60 years 
and need refurbishment. Further, the traffic 
volume increased significantly, contributing to 
widespread degradation of the bridge 
infrastructure. As a result, many of those bridges 
have to be replaced by new structures before the 
end of their intended design life.  

For a long time, solely the construction costs of the 
bridge were the governing criteria for the 
assessment of the economic efficiency and the 
selection of bridge solutions. Over the last years, 
bridge authorities and owners tend to a holistic 
approach to assess the economic efficiency of a 
bridge structure [1], [2], [3]. This approach 
accounts for not only the construction costs but 
also the construction time and the maintenance 
costs of the bridges as the main criteria for the final 
decision. A limitation of the traffic disturbance 
during the construction of the bridge and of the 
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