
Criteria for designing smart road infrastructures: 
case studies from real-world

Background

Smart roads represent a novel perspective of mobility.

The benefits involving smart roads are remarkable:

capacity increase, reduction in the frequency of flow-

breakdown phenomena (flow instability) and safety

improvement.

The design process of urban roads, highways, road

intersections and interchanges might radically change in

the near future.
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Problems

It is crucial to:

- examine whether existing motorways, already in

service, can be adapted to the new AV and CAV

technologies and smart systems;

- estimate the benefits of smart roads in terms of

capacity increase.

Objectives

This research proposes new design and review criteria

for horizontal and vertical alignment evaluation of smart

road infrastructures based on the potential performances

of automated vehicles known to date.
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Horizontal and vertical design criteria in function of  the market penetration level h

of  AVs and CAVs
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Methods – Proposed design criteria

Methods - Capacity estimation
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Case studies

The proposed criteria were used for analyzing two

existing Italian motorways belonging to the Trans-

European Road network (TERN), namely the A22

(“Autostrada del Brennero”) and A19 (“Autostrada

Palermo-Catania”) motorways.
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Results

- Although the analyzed road infrastructures were

designed in the 20th century, their horizontal and

vertical alignments satisfy the proposed criteria and

therefore seem well compatible with emerging

technologies of self-driving vehicles.

- Autonomous Vehicles and connected and automated

vehicles will necessitate shorter stopping sight distances

(SSD).

- The expected lane capacity increase is a function of

penetration rate h  of AVs and CAVs in the total traffic

volume. For h = 1 (i.e. MPL3) the potential lane
capacity values ranging from a minimum of 4336

veh/h to a maximum of 4800 veh/h, depending on the

basic segment, against the current capacity range of

2275 veh/h -2350 veh/h (h = 0, i.e. MPL1).


