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There are numerous affecting indices on the quality
of urban soundscape and sonic comfort is the most
important among them. There are several
components involved in the acoustic behavior of
places, the most important of which are the form,
materials and volume of the space. How these
characteristics affect the acoustic behavior of the
Saras of Tabriz Grand Bazaar and consequently its
effect on the sonic comfort and quality of the
soundscapes of these spaces is the issue that the
present study addresses. The quality of the
soundscape depends to a large extent on the sonic
comfort, which is directly related to the Sound
Pressure Level (SPL) of the space. Sonic comfort is
directly related to the Sound Pressure Level as well as
acoustic behavior of the area and intensive sound
produced by the sound sources. Basic affecting
components on the acoustic behavior of an area are:
parametric features, form, and volume of the area. In
this regard, the Sound Pressure Level as a basic
component in this research in the studied spaces has
been measured. The aim of this paper is to
demonstrate how the mentioned indices are
affecting acoustic behavior of Saras of Grand Bazaar
of Tabriz as well as sonic comfort of the Saras. Three
Saras with large, medium and small volume of Tabriz
Bazaar Saras were selected as the case studies. These
spaces are Middle Haj Hossein Sara with high volume,
Old Haj Hossein Sara with medium volume and Mirza
Mohammad Sard with low volume. Volume
difference of the three khans is the same. Volume of
small Sara is 6000 cubic meter smaller than that of the
middle Sara; also, the large Sara is the same amount
larger than that of the middle one. In each Sar3, five
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points have been selected to measure the Sound
Pressure Level. These five points are the four axial
points and a central point that are designated as the
focal points of the measurement. At each of the five
points, one-minute shots were taken with an Acoustic
Camera. One of the outputs of the acoustic camera is
the Spectrum Diagram. This diagram shows the
Sound Pressure Level by frequency. In addition to the
spectrum diagram, the acoustic camera provides
output Sound Pressure Level values by frequency in
tabular form. Using the precise details of the Sound
Pressure Level at each point of measurement, the
average values of the Sound Pressure Level in the
three modes of minimum, middle and maximum
were calculated. The result of these mean values was
then plotted for each Sara in the form of a graph.
According to the comparative study of the diagram, it
was concluded that although parametric indices were
different acoustic behavior of the three Saras were
the same. The acoustical behaviors of all three Saras
of Mirza Mohammad, Middle and Old Haj Hossein
have been to weaken the sound waves, especially the
bass sounds. Also, all measured SPL values are in the
range of human hearing and sonic comfort. In other
words, the traditional architectural and urban design
that has led to the creation of Tabriz Bazaar, in
addition to paying attention to the visual and spatial
components, is also effective in providing sonic
comfort.

Keywords: Soundscape, AcousticalBehavior, Spatial
Features, Sound Pressure Level (SPL), Middle Haj
Hossein Sara, Old Haj Hossein Sara, Mirza Mohammad
Sara, Bazaar of Tabriz.
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Table 2: Dimensions, volume and geometric proportions of the small Sara (Maps: Consulting Engineers of Emarat-e Khorshid)
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Table 3: Dimensions, volume and geometric proportions of the medium Sara (Maps: Consulting Engineers of Emarat-e

Khorshid)
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Table 4: Dimensions, volume and geometric proportions of the larg Sara (Maps: Consulting Engineers of Emarat-e Khorshid)
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Table 5: SPL in frequency ranges of Mirza Mohammad Sara (Low volume Sara)

5 (C) does 13,00 5l O | SPL . &KLe | SPL ,.&KLe | SPL . &KLe | SPL . &Kbe | SPL KL

. =83 ek
S So Il bl ad 4o (€5) (C4) (€3) €2) )
24,18 dB 20.01 dB 24.56 dB 14.88 dB 20.02 dB 0-125 Hz
31.42 dB 31.38 dB 38.15 dB 31.24 dB 37.34 dB 125- 250 Hz
38.27 dB 34.94 dB 45.97 dB 38.68 dB 44.46 dB 250-500 Hz
38.20 dB 37.60 dB 48.07 dB 38.09 dB 40.50 dB 500-1000 Hz

33.21 dB 35.30 dB 37.37 dB 34.61 dB 30.80 dB

1000-2000 Hz

30.72 dB 32.33 dB 33.80 dB 30.67 dB 23.94 dB

2000-4000 Hz
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Table 6: SPL in frequency ranges Old Haj Hossein Sara (Mmedium volume Sara)

28 o= b gl O3 | SPL >Ske | SPL . Kle | SPL . Kbs | SPL . KLs | SPL KL
' : 2 2 2 2 HGER
_ =20 4P oy
SSe3lhl bl Cad go 5 (A) (A5) (A4) (A3) (A2) (A1)
30.40 dB 22.94 dB 23.88 dB 19.72 dB 29.91 dB 0-125 Hz
36.98 dB 38.46 dB 30.30 dB 34.60 dB 32.91 dB 125- 250 Hz
46.47 dB 44.70 dB 36.07 dB 51.80 dB 30.29 dB 250-500 Hz
42.91 dB 34.13 dB 37.50 dB 36.54 dB 30.53 dB 500-1000 Hz
32.98 dB 30.60 dB 30.43 dB 31.17 dB 27.87 dB 1000-2000 Hz
30.18 dB 28.29 dB 19.40 dB 22.58 dB 23.49 dB 2000-4000 Hz
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Table 7: SPL in frequency ranges Middle Haj Hossein Sara (High volume Sara)

St e g Gl 0N | SPL :Sbe | SPL :Sle | SPL :Kle | SPL (:bs | SPL (Sl —
_ - - - - - =83 o5k
oS e3lul bl cuxd 4o 5 (B) (BS) (B4) (B3) (B2) (B1)
31.77 dB 43.52 dB 23.47 dB 27.57 dB 24.30 dB 0-125 Hz
35.84 dB 53.32 dB 35.56 dB 39.26 dB 33.18 dB 125- 250 Hz
37.87 dB 55.00 dB 39.56 dB 45.00 dB 40.07 dB 250-500 Hz
35.60 dB 41.64 dB 36.68 dB 38.79 dB 43.12 dB 500-1000 Hz
32.03 dB 34.84 dB 29.72 dB 32.38 dB 41.48 dB 1000-2000 Hz
29.43 dB 33.74 dB 23.27 dB 26.56 dB 40.83 dB 2000-4000 Hz
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Table 8: A frame of images taken by the acoustic camera, spectrum and spectrogram of the points taken
at the three Saras
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Fig. 7: Minimum, Average and Maximum SPL in Mirza Mohammad Sara (The small Sara)
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Fig. 8: Minimum, Average and Maximum SPL in Old haj Hossein Sara (The medium Sara)
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Fig. 9: Minimum, Average and Maximum SPL in Middle haj Hossein Sara (The large Sara)
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Fig. 10: Graphs of the mean values of the minimum SPL in there Saras

Fig. 11: Graphs of the mean values of the average SPL in there Saras

Fig. 12: Graphs of the mean values of the maximum SPL in there Saras
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Fig. 13: Result of mean values of minimum, mean and maximum SPL in three Saras compared to Normal Equal-Loudness-Level
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