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Abstract

The European project Life Monza has set itself the objective of identifying both
top-down and bottom-up interventions, combined with each other as to produce
measurable effects, with the aim of identifying a method that can be replicated
in other contexts aimed at verifying the effectiveness of actions that have the
specific objective of reducing the impact from noise. The top-down interventions
carried out in the context of the Liberta district concerned the laying of asphalt
with low sound emission, the creation of an area closed to the transit of heavy
vehicles and the construction of two staggered pedestrian crossings.

The low noise emission paving asphalt concerned the road section of viale
Liberta between via Bosisio and via Sant’Anastasia and involved the remaking of
the binder layers and wear of the road package. The creation of an area
forbidden for the transit of heavy vehicles took the form of road signs that
prohibited vehicles with a capacity of more than 3.5 t in the same stretch of
Viale Liberta affected by the laying of asphalt. Still in the same section, two
pedestrian crossings were upgraded, which were offset in the middle of the road
in order to reduce the crossing distance by vulnerable users, and consequently
the speed and sound emission of vehicles in transit. The aforementioned
interventions have the objective to reducing noise emissions from vehicular
traffic, together with the other actions envisaged within the Life Monza project



1. Introduction

The life quality in densely populated urban areas depends increasingly on the acoustic impact of
anthropic activities. The sources of noise emission (mainly vehicular traffic) are normally made
of appropriate shielding or specific measures in order to contain the sound pressure level
perceived by the so-called sensitive receptors. Often these interventions are performed in an
uncoordinated way, individually and without a multidisciplinary approach capable of measuring
their effects, avoiding their overlap, which does not allow to distinguish unequivocally which
intervention is responsible for a given and measured reduction in the level of sound emission
measured in one point, before and after the intervention. The Life Monza project has set the
objective of identifying both top-down and bottom-up interventions, combined with each other
in such a way as to produce measurable effects, with the aim of identifying a replicable
methodology in other contexts aimed to verify the effectiveness of actions that have the specific
objective of reducing the impact from noise.

This article aims to illustrate the top-down interventions that have been carried out within the
Life Monza project, highlighting the innovative and contextual aspects that have characterized
the design and implementation of the same.

Paragraph 1 briefly describes the content of the article. Paragraph 2 describes the asphalting
intervention carried out in Viale Liberta using sound-absorbing material. Paragraph 3 describes
the design and implementation of the creation of a no-transit area for vehicles with a capacity
not exceeding a predetermined value. Paragraph 4 illustrates the construction of two staggered
pedestrian crossings along Viale Liberta. Paragraph 5 focuses on the conclusions and possible
future developments of the actions described, in order to replicate them

2. Asphalt paving in Viale Liberta

The road section of viale Liberta between via Bosisio and via Sant'Anastasia was Interested by
asphalting works by laying a wear mat made with low sound emission material, suitably certified
for the purpose by means of sample analyzes of the material laid in course of work, in order to
certify its compliance with the UNI legislation in force. The works began at 9:00 pm on
September 17, 2018 and ended at 8:00 am on September 22, 2018, with work performed during
the night, closure to vehicular traffic (except residents and bus) and reopening to traffic every
day from 6:30 in the morning. The work took place through the opening of two opposing
intervention fronts, which started simultaneously from the two extremes west and east of the
intervention area. The work consisted in milling the wear layer and the binder and subsequently
laying the same layers, at a rate of 5 cm for the binder and 4 cm for the wear mat. The binder
laid is traditional, while the wear mat was made, as specified, in low sound emission material.
The work took place putting 30 people, 2 cutters, 2 compacting rollers, 2 pavers and 8 trucks to
transport the waste material every night.

The intervention area affected by the works measures 14.050 m?; work was carried out every
night on approximately 3.000 m? of paving, milled and then paved. The operating procedures for
laying the low-noise mat had to be changed compared to laying a traditional mat: the




compacting of the low-noise mat had to be carried out only after the laid material had cooled
down, thus entailing the need to lay the binder in the next section, waiting for the mat to reach
the appropriate temperature for compaction.

The cost of the intervention was around € 400.000 (economic framework). The cost of the low
noise emission mat was 1 € / m? higher than the cost of the traditional mat, with an incidence of
approximately 12%. However, the impact on the overall cost of the intervention is actually less
than 5%, since all other costs are fixed. The replicability of this solution is to be verified
according to the results that the experimentation will provide in terms of reduction of noise
emissions, taking into account the fact that the contextual limitation to heavy traffic and the
adoption of complementary measures (e.g. pedibus and information actions, which in turn lead
to a reduction in vehicular traffic) generates an overlap of effects that must be carefully
evaluated in order to give each intervention the correct weight on the final result. The durability
of the wear mat is another potentially critical element, which can only be considered at the end
of its useful life, obviously depending on the characteristic parameters of use of the same,
therefore taking into account the quantity and type of traffic that It affected.

3. Creation of ban zone of transit of heavy vehicles

Viale Liberta in Monza, from the point of view of the road hierarchy, is a diametrical axis that
connects the axis of the SP60 Concorezzo-Monza with the network made up of the route
Cantore-Boccaccio-Regina Margherita-Battisti and viale Brianza. At the same time, however, the
road section of the avenue is not always coherent with the role that the road plays within the
network: the stretch involved in the project, between via Bosisio and via Santa Anastasia, in
particular has only one lane per direction running width varying between 3.75 and 4.50 m, with
a parking strip at the side of the road from 2 m, in some sections not present due to the reduced
overall width that does not allow it to be inserted. The road section interested, as clearly visible
in Figure 2, is part of the road network which performs a medium-range distribution role in the
urban sector represented by the Municipality of Monza and neighboring areas. The section
limited to the transit of heavy vehicles is highlighted in the figure in blue. The structure of the
network is such that the limitation to heavy traffic (vehicles with a capacity greater than 3.5 t)
involves the alternative route highlighted in red in Figure 2.The purpose of the limitation is to

|
| Figure 1 - Signage of ban zone of transit of heavy vehicles
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reduce traffic noise, which heavy vehicles produce in proportion to their payload. Exhaust
emissions, proportional to the flow of vehicles, also undergo a reduction that the limitation on
transit aims to reduce significantly.The signs placed on the roads are illustrated in Figure 1,
which shows the exceptions relating to urban and suburban buses, which, although exceeding

the imposed weight limitation, can obviously pass through the area subject to intervention
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Figure 2 — Heavy vehicle traffic limitation: the forbidden route in blue, the possible alternative route in

red
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Figura 3 — Location of pedestrian crossings subject to the improvement intervention

4. Staggered pedestrian crossings

In Viale Liberta there are two pedestrian crossings, which prior to the upgrade operation had no
any shape of protection for pedestrians in the center of the roadway.The width of the roadway,
the characteristics of the traffic that affects this artery and the presence of points of interest
located on both sides of the road suggested the opportunity to carry out interventions to
improve the safety perceived by the vulnerable users who used these crossings. For this
purpose, two staggered pedestrian crossings were designed, through the creation of a "safety
area" located in the center of the roadway, with the dual purpose of reducing the distance
traveled by pedestrians when crossing each lane and helping to reduce the average speed of
vehicles engaging the crossings, by virtue of the smaller width of the lanes, since the creation of
these areas actually creates a narrowing. In fact, there is a linear correlation between the
average speed of a vehicular current and the perceived width of the lane by the user: as this
width decreases, the average speed tends to decrease according to a linear law.



The intervention concerns the pedestrian crossings located in Viale Liberta at the height of
number 114 and at the height of the civic center.

o - B
Figura 5 — Fact status of pedestrian crossing Figura 6 — Project status of pedestrian crossing —
— Viale Liberta, Civic n.114 - Viale Liberta, Civic n.114

Figure 8 —Fact status of pedestrian crossing — Figure 7 — Project status of pedestrian crossing
Civic Center, Viale Liberta — Civic Center, Viale Liberta

The intervention obtained the goal to securing two pedestrian crossings that presented critical
issues connected with the safety perceived by vulnerable users in the context of Viale Liberta.
The action had the additional secondary objective of reducing the speed of vehicles in transit
from the relevant road sections and consequently the acoustic impact of the same on the
surrounding environment, since the noise emissions are proportional to the travel speed. The
intervention cost a total of € 34.550,08 and was carried out in 40 natural and consecutive days.
The works were completed on 3 October 2017.



5. Conclusions and future developments

The top-down interventions carried out within the Life Monza project concerned infrastructural
and regulatory aspects relating to road infrastructure, capable of producing a significant impact
on the level of noise emissions in the reference area, consisting of the Liberta district of the city
of Monza. These interventions, together with other actions foreseen within the Life project, can
be used and replicated in other contexts in order to allow the mitigation of noise coming from
the emissive source constituted by vehicular traffic. The determination of the level of
contribution of each individual noise mitigation intervention to the abatement of the same, by
separating the overlap of the effects, is the subject of possible future research, aimed at
determining the effectiveness of each intervention compared to the others.



