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Abstract 
 
A special importance in designing the urban assemblies in cities, especially the configuration of the transversal profiles 
of the traffic roads, from the point of view of the acoustic and vibration protection for people, has the judicious design 
of the green spaces that are placed between the traffic roads and building front facades construction elements. Green 
spaces bring with a good contribution in the process of reducing urban noise, because of acoustic absorption 
characteristics they have. The relationship between the profile / size of urban road arteries in correlation with the size 
of adjacent green spaces and/or the distance from the running area to buildings can be evaluated from several points of 
view, including the effect of an earthquake. There were made research, in projects PN 23 35 01 01 and PN 23 35 06 01, 
by calculation studies regarding the values of the equivalent noise level, Lext (f), from traffic, - which were performed 
for a street-study profile, considered as a standard, then for other cases of study-road profiles. It was shown that for a 
traffic street of technical class 1 (with 8 lanes of traffic), bordered by two fronts of buildings of at least 8 floors high, 
having a complex composition of traffic, the two cases: without and with green area made by trees, shrubs and grass, 
indicates that values of transmission noise may decrease between 1 to 5 dB, depending on the winter and summer 
seasons. 
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INTRODUCTION 
 
The design of the urban assemblies in cities 
from the point of view of the acoustic and 
vibration protection for people, must be made 
in order to obtain an urban noise level that has 
values that fall within the provisions specified 
in the technical regulations (norme C125:2013) 
in force, regarding building acoustics and 
urban acoustics. 
In designing the configuration of the 
transversal profiles of the traffic roads 
bordered with buildings, a special importance 
has the judicious design of the green spaces 
that are placed between the traffic roads and 
building front facades construction elements. 
(Zaharia M.C., 1999). 
Also, green areas placed on the configuration 
of the traffic roads gives a beautiful aesthetic 
view and can improve the acoustic comfort of 
indoor spaces (Scamoni et al., 2022) and the 
urban spaces (Timothy Van Renterghem et al., 
2009; Hyung Suk Jang et al., 2015, Zaharia 
M.C., 2020). An example of a street in the 
center of Bucharest is shown in Figure 1.  
 

 
Figure 1. Image from street in center of Bucharest 

(internet image) 
 
Green spaces bring with a good contribution in 
the process of reducing urban noise, because it 
constitutes an acoustic barrier and they have 
acoustic absorption characteristics. 
On the other side, the relationship between the 
profile / size of urban road arteries in 
correlation with the size of adjacent green 
spaces and/or the distance from the running 
area to buildings can be evaluated from several 
points of view, including the effect of the 
transmision of vibration waves from an 
earthquake or from traffic road service. 
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Finaly the scope is to obtain a decrease of 
traffic noise propagation,  by reducing the 
reflection of acoustic and vibration waves: 
1) between the fronts of buildings  
and  
2) between the noise source coming from 
traffic, to the receiver (people) located in the 
building or in the external environment, in a 
point A of the transverse profile of the traffic 
artery, 
according to green spaces acoustic absorption 
characteristics, respectively the sound 
absorption coefficient. 
Considering the configuration of green areas 
like big trees, with big roots in the ground, can 
have also the effect of a barrier in transmision 
of vibration waves from an earthquake or from 
traffic road service to the bordered building of 
traffic roads. 
The identification of the destructive potential of 
seismic events produced in Romania can be 
preventively and effectively correlated with 
different parameters of the urban system such 
as the relationship between the profile / size of 
urban road arteries in correlation with the size 
of adjacent green spaces and/or the distance 
from the running area to buildings.  
The experience of the Vrancea earthquake of 
March 4, 1977 (Bălan et al., 1982) highlighted 
the following: 
- the reinforced concrete structure or the 
masonry mortar of buildings from older 
generations, located on relatively narrow 
streets, may suffer degradation over time as a 
result of repeated or aggressive mechanical 
stresses over decades, traffic in the immediate 
vicinity of the buildings may be a cause 
aggravating; 
- such phenomena are broadly comparable to 
those of fatigue at a very large number of 
cycles, which can accumulate in several 
decades, in combination with the effects of 
strong earthquakes (e.g. traffic vibrations plus 
the earthquakes of 1940, 1977, 1986 and 1990) 
and can lead to a decrease in the strength of 
some concretes from older generations; 

- modern isolation systems, - including green 
areas -, against vibrations from tram or subway 
tracks can reduce these negative effects. 
 
MATERIALS AND METHODS 
 
According to Romanian technical regulation 
norm no. C125:2013 Normative regarding 
Acoustics in constructions and urban areas, 
Part IV - Protection measures against noise in 
urban areas (subchapter 2.3.2.3.(2)), where 
there is a method of calculation the street 
exterior noise level, Lext(f), in one point from a 
transverse profile of a traffic artery, 
respectively Level of noise in measurement 
point "A", originated from several types of 
vehicles moving on multiple lane of a traffic 
road is in formula 1: 

Lext(f) = 10 lg 1 10 10

1T
tI

L

I

n I
A

⋅















=

∑
, 

(dB)……….(1) 

in which: 
LIA- the noise level corresponding to the action 
"I", (dB). 
T - characteristic time period (in seconds (s) ); 
(choose for example: 3600 s); 
tI  - the duration of time corresponding to 
action "I" at the considered point; 
tI = nI ⋅ τI, (s)  
where: 
nI - the number of means of traffic of a certain 

type "I" which circulates in the 
characteristic period "T", for which the 
equivalent noise level is established; 

ττI - the time (in seconds), in which the vehicle 
covers a distance L = 20 metra. 

The level of noise in measurement point "A", 
“LIA”, originated from a noise source type 
"I", in case of a transversal profile of traffic 
road which is bourded with two fronts of 
buildings and have green zones, is calculated 
(cf. Normative C125:2013, Part IV, subchapter 
2.3.2.3.(6)) with the following geometrical 
elements from Figure 2 for determining the 
noise level, and the complex formula 2.  
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Figure 2. The geometrical elements for determining the noise level,  

in case of a transversal profile of traffic road which is bourded with two fronts of buildings  
A - measurement point (situated usually at 2.00 m distance from the building facade and at 1.50 m high distance from 

the ground); d - distance from noise source to the measurement point, (m); d' - distance from noise source to the 
building facade, beside it is made the measurement, (m); 

D - distance between the buildings fronts (m); E1 - noise source 
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in which: 
k - directivity coefficient of the source; 
corresponds to the propagation of direct waves 
from the source to the measurement point; the 
direction of the waves is considered 
perpendicular to the front of the buildings. 

k = 20, for a spherical source (example: a 
car); 

k = 10, for a cylindrical linear source 
(example: usual road traffic); 

k = 0, for parallel linear sources (example: 
road traffic continuous flow, unrealistic 
situation). 

k' - directivity coefficient of reflected waves 
between building fronts. 

k' = 10, on the traffic arteries bordered by a 
single front of buildings; 

k' = 5, in the case of traffic arteries bordered 
by two fronts with at most 4 floors; 
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k' = 3, in the case of traffic arteries bordered 
by two fronts of buildings with max. 4 
floors on one side and 4 ... 8 floors on 
the other side; 

k' = 0, in the case of traffic arteries bordered 
by two fronts of buildings with at least 8 
floors. 

αα1 - the acoustic absorption coefficient of the 
facades of the buildings located on the side of 
the traffic artery on which the measurement 
point is located. 
αα2 - the acoustic absorption coefficient of the 
building facades located on the side of the 
traffic artery opposite the measurement point. 
The acoustic absorption coefficient, "ααi", 
depends on the architectural configuration of 
the facades, represented by the coefficient "ϕϕ": 

ϕ = 1 - for flat facades; 
ϕ = 1.1 - for facades provided with 

continuous balconies; 
ϕ = 1.2 - for facades provided with 

continuous loggias. 
The acoustic absorption coefficient, "αi", 
corresponds to the area "Si" made of material 
"i" on the facade. 
The "SAI" area in the front of the buildings, 
related to the measurement point "A", made up 
of "n" acoustically different areas, "Si".  
"Li1" - the noise levels characteristic of the 
considered mobile sources, which are rounded, 
for calculation, into five noise classes: 70, 75, 
80, 85, 90 dB(A); each class includes vehicles 
whose characteristic noise level deviates by no 
more than ±2 dB (A) from the class definition 
value. 
n1 - the number of vehicles with a noise level 
less than or equal to 80 dB that pass on the 
traffic artery, in a 1-hour time period; 
n2 - the number of vehicles with a noise level 
higher than 80 dB that pass on the traffic artery 
during the same period; 
The number of means of traffic of a certain 
type "ni" that circulates in the characteristic 
period "T", "ni/h", is determined by 
measurements or established by statistical 
calculations, depending on: the type of means 
of transport, the number of vehicles per hour 
"ni/h", in both directions, depending on the 

technical class of the street, the considered 
time period (hour). 
τi - the time (sec), in which the vehicle covers a 
distance L = 20 m, specific for different types 
of means of traffic circulating at characteristic 
speeds. 
"cs" - coefficient depending on the nature of the 
road surface or the land surface; example: cs = 
0.85 for Cubic stone; cs = 0.90 for Asphalt; cs = 
1.00 for Earth; cs = 1.10 for Turf; cs = 1.20 for 
Sand.  
"czv" - coefficient depending on the type of 
green area.  
The green spaces in urban and / or rural areas 
can be made usually with different types of 
green plants, such as the following: 
A) the type of green area: a) conifer 

plantations, b) deciduous plantations, c) the 
area with grass or earth, etc.,  

B) the number of rows on which trees with 
interlaced crowns are planted, and if they 
have little trees and shrubs planted between 
the stems,  

C) the number of rows on which the trees with 
uncrossed crowns are planted,  

D) the area without trees,  
E) the season: summer or winter. 
The values of the "czv" coefficient depending 
on the type of green area are presented in table 
1 (cf. Norm no. C125:2013, Part IV).  
In Table 1 it is considered only the situation, 
most frequently found in urban areas, in which 
the green areas with trees are located only 
between the curb of the street and the fronts of 
the buildings (not the case of the green areas 
existing in the spaces provided in the middle of 
the traffic artery). 
Researches were made in projects PN 23 35 01 
01, PN 09-14.04.07 and PN 23 35 06 01, and in 
a doctoral thesis (Zaharia M.C., 1999), by 
calculation studies regarding the values of the 
equivalent noise level, Lext (f), from traffic 
sources, - which were performed for 6 Study 
transversal profiles of traffic roads, 
considering many parameters and also the 
influence of green areas. 
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Table 1. The values of the Coefficient "czv"  

The type of green area "n" Czv - for conifer 
plantations 

Czv - for deciduous plantations 
 

Czv - area 
with grass or 

earth, etc. 
summer winter  

Trees in "n" rows with 
intertwined crowns, with trees 

and shrubs planted between 
stems 

[n = 1 ...3] 

n=1 
n=2 
n=3 

1.4+0.4(n-1) 
1.4 
1.8 
2.2 

l.4+0.4(n-l) 
1.4 
1.8 
2.2 

(n-1) 
1.1 
1.2 
1.3 

- 

Trees on "n" rows with crowns, 
not interlaced  

[n = 1...3] 
n=1 
n=2 
n=3 

l.25+0.25(n-l) 
1.25 
1.5 

1.75 

1.25+0.25 (n-1) 
 

1.25 
1.5 

1.75 

1.1+0.1(n-1) 
1.1 
1.2 
1.3 

- 

Area without trees 
[n = 0] n = 0 1 1 1 1 

 
RESULTS AND DISCUSSIONS 
 
The Study transversal profiles of traffic roads, 
are presented, as follow, in Figures 3 to 8. 
The values of Level of noise in measurement 
point "A", Lext(f), originated from several 

types of vehicles moving on the 6 Study 
profiles of streets, with multiple lanes of a 
traffic road, bourded with two fronts of 
buildings, considering different types of 
parameters including the green areas, are 
presented in Table 2.  

 
Table 2. The values of Level of noise in measurement point "A", Lext(f),  

originated from several types of vehicles moving on the 6 Study profiles of streets 
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Figure 3. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 1 
 

 
Figure 4. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 2 
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Figure 5. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 3 

 
Figure 6. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 4 

 
Figure 7. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 5 
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Figure 8. The geometrical elements for determining the A-point exterior noise level, Lext(f), on Street profile - Study 6 

 
Analyzing the results obtained from the studies 
carried out, presented in table 2, for the 6 street 
profiles-study, regarding the influence of the 
variable characteristic parameters of the traffic 
arteries, including the provision of green 
spaces, the following main aspects can be 
highlighted: 
a) Increasing the width ("D") of the transverse 
profile (from 43 m to 83 m) leads to noise 
reductions of 3 ... 5 dB(A). It should be noted 
that the effect of increasing the width of the 
profile is less than decreasing the height regime 
of the bordering buildings. 
b) The variation of the height regime, in the 
case of streets bordered by two fronts of 
buildings, can lead to a decrease in the noise 
level value by up to 10 dB(A) (by moving from 
delimiting buildings with a height of "P + 8 
floors" to buildings with the height "P + 4 
floors" or less). 
c) The provision of green spaces leads to a 
decrease in the noise level by 1...5 dB(A) 
compared to the case when such spaces are not 
provided. This difference is evident during the 
leafing period (summer). 
d) The type of road surface also influences the 
noise level, in the case of asphalted arteries 
obtaining noise levels 2 ... 3 dB(A) lower than 
in the case of arteries paved with cubic stone. 
e) In the case of arteries bordered only on one 
side by buildings, with the height "P + 8 
floors", the noise level can be 12 ... 15 dB(A) 
lower than in the case of arteries bordered on 
both sides by buildings with the height "P + 8 
floors". 
f) In the case of a street profile of technical 
category I, having: - distance D = 43 m 
(between building fronts); - fronts of delimiting 

buildings, with the height "P + 8 floors"; and - 
traffic composition: no heavy traffic (trucks); 
the noise level value is approximately 77 ... 80 
dB(A). 
g) The influence of heavy traffic in establishing 
the acoustic regime is decisive, its presence can 
lead to increases in the noise level of more than 
6 dB(A), depending on the width of the street 
profile and the height regime of the bordering 
buildings. 
 
CONCLUSIONS 
 
From the studies performed it was shown that 
for a traffic street of technical class 1 (with 6 
lanes of traffic), bordered by two fronts of 
buildings of maximum 8 floors high, having a 
complex composition of traffic, in case of 2 
types of distances (43 m and 83 m) between the 
fronts of buildings, the two cases: without and 
with green area made by trees, shrubs and 
grass, indicates that values of transmission 
noise may decrease between 1 to 5 dB, 
depending on the winter and summer seasons. 
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