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Table 1. Technical characteristics of the logging truck.

YATE 5o & palS 15 s
Benz truck 2624 Vehicle type
11580 (o) 25
Engine volume (cc)
6 Sddew slass
Cylinder No
100 (Cebu e gkS) Co o ST
Maximum speed (Km/h)
$020 (5555 055
Weight (Kg)
10 CJ:{- Sldas
Wheel No
’ PRl Sldas
Axle No

SL-4023SD Js pw g0 AUCIIE R T
Figure 1. Audiometer device Model SL-4023SD.
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Figure 2. A schematic illustration of measurements.
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Table 2. The data related to adjacent forest stands of the road in the sampling stations.

(Ao 3) 4o o (A y3) o3l o (ol ks o Sl Sty ol sliws e <8 sl oslas
Area slope (%) Road slope (%) Mean diameter (cm) Tree No. Dominant species Station No
\ ﬁli::«-\d‘
20 9 32.51 63 )
Station 1
36.65 20 Hornbeam j o 0-25 (m)
38.69 23 Hornbeam j oo 25-50 (m)
28.66 15 Hornbeam j o 50-75 (m)
32.46 15 Hornbeam j o 75-100 (m)
Y ﬁli::«-\d‘
20 3 35.67 80 )
Station 2
23.75 33 Ironwood L=l 0-25 (m)
29.77 22 Hornbeam j oo 25-50 (m)
44.62 16 Hornbeam j o 50-75 (m)
44.55 9 Hornbeam j o 75-100 (m)
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Continue Table 2.
(ho) oot (hop) oalr ot (ol b Sle oot abol shias T oS! oot
Area slope (%) Road slope (%)  Mean diameter (cm) Tree No. Dominant species Station No
25 3 39.38 82 s
Station 3
31.68 25 Hornbeam .« 0-25 (m)
4458 17 Hornbeam j o 25-50 (m)
50.06 15 Hornbeam j o 50-75 (m)
31.02 25 Hornbeam .« 75-100 (m)
4 25 34.58 62 £ oo
Station 4
34.33 18 Hornbeam .« 0-25 (m)
35.4 15 Hornbeam j o 25-50 (m)
43 7 Alder S 55 50-75 (m)
25.59 22 Maple | 2| 75-100 (m)
22 11 25.69 129 0 oo
Station 5
30.24 25 Hornbeam .« 0-25 (m)
39.17 17 Hornbeam .« 25-50 (m)
18.57 33 Date-plum (gt = 50-75 (m)
14.79 54 Date-plum st = 75-100 (m)
20 10 40.67 47 1ol
Station6
36.53 15 Hornbeam .« 0-25 (m)
41.46 13 Hornbeam j o 25-50 (m)
55.28 7 Beech i, 50-75 (m)
29.41 12 Hornbeam j o 75-100 (m)
20 10 54.68 56 Yol
Station7
31.37 24 Hornbeam j o 0-25 (m)
49.66 9 Hornbeam .« 25-50 (m)
40.16 12 Beech i, 50-75 (m)
61.54 11 Beech i, 75-100 (m)
25 5 50.86 39 Aol
Station 8
68.11 9 Beech 2, 0-25 (m)
54.88 9 Beech i, 25-50 (m)
40.88 9 Hornbeam j o 50-75 (m)
39.58 12 Beech i, 75-100 (m)
Jie Ol geas i sdalin Hls pae oosls ol wab 9005 e DA Ul sy Sk b S
00 e Ve ol s el G S DAl e 2 Sy DA Ol Ol g sdal Cwdas sl
0 58X Job ot Lol UG osled (glaoSany DL (7 Jsdr) ol aih b ot b (laelSayl
Lsws WV 548 AN AV CS 5 4 deo G slacs 3 Do DA Ul e das e

\Al



VEe e (1) o )lond dTA) > JSix 5 g2 (5 )9Ud 9 ogle (o sig sy & putd

o)Lmi: ol.{,.w;/“ ‘ BE jh\o/i s N Wy Q\J.:A Loy
S DS Ol Aoy WY b ol L S
P 5 Dpe DA alS cl e VYT
oy IV 5 ol ik Job ot b slaelSan)

(5T sl JSK8) AS o Cnd e,

Sl Ol Olged sdel Casa slael ol ol
A S Job ot bl s s
b odes o Ol 55 Sl by osled sl
S0 g0 odalin g Dl Olye l58l (6350
Vb by sled Al s S IS

o3l 5l ilitue Jol b 3 e sLaolil (sl el 5 YU (Jsb b slaaib 55 (Joows) &g i ke ¥ J gt
Table 3. Mean of sound level (dB) in gentle and high longitudinal slopes for different stations adjacent to the

road system.

() oslr 31 ol

(Jssw) 03l 5s (s 2) olr e
100 75 50 25 Road axle (db) Road slope (%) Station
67.7 65.2 73.9 84.2 99 3 1
68.6 67.3 78.8 77.6 99.5 3 2
69.4 76 77.3 84 99.6 4 3
67.3 70.9 77.8 78.9 96.8 5 4
65.4 67.1 72 95.6 97 9 5
63.4 66.5 70.9 82.8 95.9 11 6
62.4 66.8 75.1 83.9 98.9 10 7
72.3 70.5 74.6 95 99.2 10 8
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Figure 3. The changes in the sound level in the low longitudinal slope stations in relation to increased distance

from the road.
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Figure 4. The changes in the sound intensity in the high longitudinal slope stations in relation to increased

distance from the road.
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Figure 5. The comparison of changes in the sound level in two longitudinal slope classes in relation to

increased distance from the road.
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Table 4. Pearson's correlation analysis.

(dB) &5 SSLs

(MJ)) \»y:' Ji’:"
Mean sound (dB) Slope (%) Variables
sekok Lo w::
0.970 1 (o02)
Slope (%)
sk o) alols
-0.844 0 ()
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Abstract

Background and Objectives: Roads and other linear structures are the most important
examples of human activities, and it can be mentioned that they have the most critical
environmental effects on the natural habitats and ecosystems of the world. One of the most
obvious of these adverse effects is environmental pollution, which has received more attention
in the last three decades. The purpose of this study was to investigate the sound level of a heavy
vehicle engine with a high engine volume in two different longitudinal slopes of a forest road
and to identify the type of relationship between decreasing sound intensity and increasing
distance from the road.

Materials and Methods: In order to measure the sound intensity, eight stations were used as
acoustic measurement points along 20 km of the main one-way forest road in Teaching and
Research Forest of Tehran University, with low (2-5%) and high (8-11%) longitudinal slopes
and Zero (roadside), 25, 50, 75 and 100 meters distances into the forest stand and downstream
of the road and the axis of the road (closest situation to the car engine) were selected. The
average sound level emitted from the Benz truck was 2624. This research was performed by the
SL-4023SD digital audiometer with an accuracy of 1.5 dB and a resolution of 0.1 dB. The
factors such as ,mean car sound level for a vehicle with constant engine volume, longitudinal
slope in two levels and distance from the road in five levels were measured and analysis of
variance was performed by GLM procedure using SPSS software.

Results: In stations with longitudinal slope of the lower class by 58.7% and in stations with
longitudinal slope of the upper class by 56.6%, a decrease in sound intensity was observed
compared to the roadside. In all stations, the greatest decrease in sound intensity was recorded at
distances of 0-25 meters from the roadside. In general, the type of relationship between
decreasing sound intensity with increasing distance in longitudinal slope stations of the lower
and upper class is logarithmic.

Conclusion: According to the results, it can be seen that the longitudinal slope of the road did
not have much effect on the intensity of sound emitted from the road. In this study, all variables,
both independently and dependently, significantly affected sound penetration. The results of this
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study showed that the sound intensity decreased by moving away from the sound source.
Careful design of road technical specifications such as longitudinal slope, maintenance of road
pavement, the presence of vegetation on the roadside and prevent its destruction, maintaining
and restoring the density of trees in the roadside forest stand and combined planting of broadleaf
and coniferous species can somewhat reduce the intensity of sound emitted from the road.

Keywords: Distance from the road axis, Forest road, Hyrcanian forests (Nowshahr),
Sound intensity, Tree density
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