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Abstract 

Transport network planning determines the form of transport networks and the characteristics of the network elements. A 
common concept in road network planning is the structuring of roads depending on the function of the road. In network planning 
transport planners therefore determine the form of a network not only by adding new network elements but mainly by assigning a 
function to a road which then influences the road design. The paper presents an approach for a functional structuring of road 
networks as it is described in the German Guideline for Integrated Network Planning. It describes the general methodology of the 
approach and shows some examples applying the methodology. 
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1. Introduction 

Transport networks connect places and serve built-up areas. Transport network planning determines the form of 
transport networks and the characteristics of the network elements. Examples of such characteristics are alignment, 
speed, number of lanes and the control type at intersections. Transport networks are rarely developed from scratch. 
Typically transport planners extend an existing network or modify the characteristics of an existing network element 
or an entire network section. 

A common concept in road network planning is the structuring of roads depending on the function of the road. 
Roads with a high share of through traffic connecting distant or important places have a different function than urban 
main roads or urban access roads. This leads to function-specific network densities and design characteristics. In 
network planning transport planners therefore determine the form of a network not only by adding new network 
elements but mainly by assigning a function to a road which then influences the road design. Fig. 1 shows two 
examples of a network design problem, where the building or upgrading of a network section may depend on the 
location of places C and the spatial dimension x of the network. An additional or upgraded direct diagonal high level 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Transportation Research Procedia 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

 

2214-241X © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.  

World Conference on Transport Research - WCTR 2016 Shanghai. 10-15 July 2016 

Functional Structuring of Road Networks 
Markus Friedricha 

aStuttgart University, Chair of Transport Planning and Traffic Engineering, Pfaffenwaldring 7, 70569 Stuttgart, Germany 
 

Abstract 

Transport network planning determines the form of transport networks and the characteristics of the network elements. A 
common concept in road network planning is the structuring of roads depending on the function of the road. In network planning 
transport planners therefore determine the form of a network not only by adding new network elements but mainly by assigning a 
function to a road which then influences the road design. The paper presents an approach for a functional structuring of road 
networks as it is described in the German Guideline for Integrated Network Planning. It describes the general methodology of the 
approach and shows some examples applying the methodology. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY. 

Keywords: Road network planning; road categories; service quality in networks 

1. Introduction 

Transport networks connect places and serve built-up areas. Transport network planning determines the form of 
transport networks and the characteristics of the network elements. Examples of such characteristics are alignment, 
speed, number of lanes and the control type at intersections. Transport networks are rarely developed from scratch. 
Typically transport planners extend an existing network or modify the characteristics of an existing network element 
or an entire network section. 

A common concept in road network planning is the structuring of roads depending on the function of the road. 
Roads with a high share of through traffic connecting distant or important places have a different function than urban 
main roads or urban access roads. This leads to function-specific network densities and design characteristics. In 
network planning transport planners therefore determine the form of a network not only by adding new network 
elements but mainly by assigning a function to a road which then influences the road design. Fig. 1 shows two 
examples of a network design problem, where the building or upgrading of a network section may depend on the 
location of places C and the spatial dimension x of the network. An additional or upgraded direct diagonal high level 



 Markus Friedrich / Transportation Research Procedia 25 (2017) 568–581 569
 

Available online at www.sciencedirect.com 

ScienceDirect 
Transportation Research Procedia 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

 

2214-241X © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.  

World Conference on Transport Research - WCTR 2016 Shanghai. 10-15 July 2016 

Functional Structuring of Road Networks 
Markus Friedricha 

aStuttgart University, Chair of Transport Planning and Traffic Engineering, Pfaffenwaldring 7, 70569 Stuttgart, Germany 
 

Abstract 

Transport network planning determines the form of transport networks and the characteristics of the network elements. A 
common concept in road network planning is the structuring of roads depending on the function of the road. In network planning 
transport planners therefore determine the form of a network not only by adding new network elements but mainly by assigning a 
function to a road which then influences the road design. The paper presents an approach for a functional structuring of road 
networks as it is described in the German Guideline for Integrated Network Planning. It describes the general methodology of the 
approach and shows some examples applying the methodology. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY. 

Keywords: Road network planning; road categories; service quality in networks 

1. Introduction 

Transport networks connect places and serve built-up areas. Transport network planning determines the form of 
transport networks and the characteristics of the network elements. Examples of such characteristics are alignment, 
speed, number of lanes and the control type at intersections. Transport networks are rarely developed from scratch. 
Typically transport planners extend an existing network or modify the characteristics of an existing network element 
or an entire network section. 

A common concept in road network planning is the structuring of roads depending on the function of the road. 
Roads with a high share of through traffic connecting distant or important places have a different function than urban 
main roads or urban access roads. This leads to function-specific network densities and design characteristics. In 
network planning transport planners therefore determine the form of a network not only by adding new network 
elements but mainly by assigning a function to a road which then influences the road design. Fig. 1 shows two 
examples of a network design problem, where the building or upgrading of a network section may depend on the 
location of places C and the spatial dimension x of the network. An additional or upgraded direct diagonal high level 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Transportation Research Procedia 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

 

2214-241X © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.  

World Conference on Transport Research - WCTR 2016 Shanghai. 10-15 July 2016 

Functional Structuring of Road Networks 
Markus Friedricha 

aStuttgart University, Chair of Transport Planning and Traffic Engineering, Pfaffenwaldring 7, 70569 Stuttgart, Germany 
 

Abstract 

Transport network planning determines the form of transport networks and the characteristics of the network elements. A 
common concept in road network planning is the structuring of roads depending on the function of the road. In network planning 
transport planners therefore determine the form of a network not only by adding new network elements but mainly by assigning a 
function to a road which then influences the road design. The paper presents an approach for a functional structuring of road 
networks as it is described in the German Guideline for Integrated Network Planning. It describes the general methodology of the 
approach and shows some examples applying the methodology. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY. 

Keywords: Road network planning; road categories; service quality in networks 

1. Introduction 

Transport networks connect places and serve built-up areas. Transport network planning determines the form of 
transport networks and the characteristics of the network elements. Examples of such characteristics are alignment, 
speed, number of lanes and the control type at intersections. Transport networks are rarely developed from scratch. 
Typically transport planners extend an existing network or modify the characteristics of an existing network element 
or an entire network section. 

A common concept in road network planning is the structuring of roads depending on the function of the road. 
Roads with a high share of through traffic connecting distant or important places have a different function than urban 
main roads or urban access roads. This leads to function-specific network densities and design characteristics. In 
network planning transport planners therefore determine the form of a network not only by adding new network 
elements but mainly by assigning a function to a road which then influences the road design. Fig. 1 shows two 
examples of a network design problem, where the building or upgrading of a network section may depend on the 
location of places C and the spatial dimension x of the network. An additional or upgraded direct diagonal high level 

2 Author name / Transportation Research Procedia 00 (2017) 000–000 

road link in the left example network may not be appropriate for a network where x is small, but it can be reasonable 
for a network with a large x. The road characteristics of the dotted links in the right example network should 
likewise depend on the distance x from the high level roads and the location of the places C1 and C2. Only if C1 and 
C2 are located far-off the high level roads (as it is the case with C1´´ and C2´´) the dotted road should be considered 
for an upgrade. 
 

  

 

Fig. 1. A network design problem: When is it appropriate to build a new road section or upgrade an existing road section?  

The intention of this paper is to present an approach for a functional structuring of road networks, as it is 
described in the German Guideline for Integrated Network Planning RIN (RIN, 2008). The approach is common 
practice in Germany and constitutes an integral part of the network planning process for motorways, rural and urban 
roads (Fig. 2). The RIN determine road categories by structuring a road network. Road categories then define 
specific requirements for the road design which serve as input for subsequent guidelines for the design of 
motorways RAA (2008), rural roads RAL (2012) and urban roads RASt (2006). After determining the network form 
and the road characteristics the Highway Capacity Manual HBS (2015) evaluates the level of service (LOS) of the 
road elements. Since the RIN is not (yet) published in English the first part of the paper describes the general 
methodology of the RIN approach. The second part of the paper shows a simple example employing the 
methodology and names some areas of application. The RIN addresses not only networks for motorized road 
transport but also includes public transport and non-motorized modes. The paper, however, will focus on road 
networks for motorized vehicles. 
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