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Abstract

Soil deformation can have a major impact on the seismic design inputs of structures. In practice,
the soil is always bounded by rocks. In this case, the phenomenon of resonance or beating due
to the closeness of the frequency of the structure to the natural frequency of the soil can be very
destructive. For this reason, the natural frequency of the soil is considered in the construction
regulations in presenting the spectral shape. To determine the natural frequency of soil in
Behbahan city, the H/V method based on non-destructive measurement of ambient noise, which
is a inexpensive and successful method for evaluating soil properties, was used. After recording
microtremor data in 69 stations, H/V analysis was done to estimate the resonance frequency at
the points. Then, natural frequency maps of the soil were presented. The results showed that the
natural frequency range of soil in Behbahan city is between 0.57 and 5.42 Hz. Therefore, this
soil is included in soil types 2 and 3 (standard No. 2800). Moreover, based on the construction
information, a resonance-prone areas map was provided. In the central areas, the soil type is
mainly type 3. Most of the buildings in this area are low codes, so it requires more precision in
future developments. In the northwest and southeast of the city, the period of soil resonance is
more than one second; therefore, in the construction of tall buildings in these areas, more strict
measures should be taken into account to control the structures.
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Point | Date & Time latitude longitude Frequency (Hz) | Amplitude | Duration (min) | Complete
1 2021-02-20 | 30.5997286 | 50.2496739 2.08 1.32 30 Y
2 2021-02-20 | 30.6000216 | 50.2443011 2.53 1.23 30 Y
3 2021-02-20 | 30.6000345 | 50.2350836 3.06 131 30 Y
4 2021-02-20 | 30.6056954 | 50.2281031 4.25 1.26 30 Y
5 2021-02-20 | 30.5995002 | 50.2270648 16 1.34 30 Y
6 2021-02-20 | 30.6062655 | 50.2341461 2.57 1.27 30 Y
7 2021-02-20 | 30.6056416 | 50.2442474 455 112 30 Y
8 2021-02-21 | 30.6057487 | 50.2492787 5.43 1.25 30 Y
9 2021-02-21 | 30.6060651 | 50.2544468 3 1.38 30 Y
10 | 2021-02-21 | 30.6059953 | 50.2618252 1.39 1.58 30 Y
11 | 2021-02-21 | 30.5998144 | 50.2393797 2.59 1.25 30 Y
12 | 2021-02-21 | 30.6053791 | 50.2398556 1.28 1.22 30 Y
13 | 2021-02-21 | 30.6004246 | 50.2568612 2.23 1.34 30 Y
14 | 2021-02-21 | 30.5997946 | 50.2601216 0.94 1.27 30 Y
15 | 2021-02-23 | 30.5843876 | 50.2386658 0.88 112 45 Y
16 | 2021-02-24 | 30.5737228 | 50.2232802 0.54 114 45 Y
17 | 2021-02-25 | 30.5711262 | 50.2252114 0.57 1.09 45 Y
18 | 2021-02-26 | 30.5716521 | 50.2326143 0.91 1.02 45 Y
19 | 2021-02-26 | 30.5671084 | 50.2308065 1 1.13 45 Y
20 | 2021-02-26 | 30.5704558 | 50.2408916 0.72 1.04 45 Y
21 | 2021-02-26 18 11 38 N
22 | 2021-02-26 | 30.5698335 | 50.2472913 0.49 1.25 45 Y
23 | 2021-02-26 | 30.5800204 | 50.2472109 0.25 1 45 Y
24 | 2021-02-26 | 30.5816782 | 50.2430481 0.66 1 45 Y
25 | 2021-02-26 | 30.5886338 | 50.2423118 0.66 112 46 Y
26 | 2021-02-26 | 30.5898945 | 50.2427086 0.69 1.05 45 Y
27 | 2021-02-27 | 30.5757666 | 50.2396685 0.61 1.26 45 Y
28 | 2021-02-27 | 30.5665451 | 50.2433865 0.69 1.24 45 Y
29 | 2021-02-28 0 N
30 | 2021-02-28 | 30.5841351 | 50.2224112 0.52 1.03 45 Y
31 | 2021-02-28 30.58465 | 50.2166766 1.86 115 45 Y
32 | 2021-03-01 | 30.5813509 | 50.2317452 0.69 0.96 45 Y
33 | 2021-03-01 | 30.5897999 | 50.2261394 0.86 1.23 45 Y
34 | 2021-03-01 | 30.5961245 | 50.2139352 0.7 0.96 45 Y
35 | 2021-03-02 | 30.5913985 | 50.2383323 0.85 1.06 45 Y
36 | 2021-03-02 | 30.5885875 | 50.2339071 0.66 0.93 45 Y
37 | 2021-03-03 | 30.5846447 | 50.2501184 0.78 1.04 45 Y
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Point | Date & Time latitude longitude Frequency (Hz) | Amplitude | Duration (min) | Complete
38 | 2021-03-03 | 30.5855977 | 50.2439218 0.61 1.04 45 Y
39 | 2021-03-04 | 30.5921549 | 50.2451295 0.88 1 45 Y
40 | 2021-03-04 | 30.5947353 | 50.2413067 2.38 1.09 45 Y
41 | 2021-03-05 | 30.4942059 | 50.2160382 0.54 114 45 Y
42 | 2021-03-06 | 30.5932541 | 50.2307908 0.58 1.05 45 Y
43 | 2021-03-06 | 30.5803384 | 50.21619 0.63 1.17 45 Y
44 | 2021-03-06 | 30.5944449 | 50.2409186 0.68 12 45 Y
45 | 2021-03-07 | 30.587182 | 50.2550059 2.35 16 45 Y
46 | 2021-03-07 | 30.5852737 | 50.2574559 0.86 1.58 45 Y
47 | 2021-03-07 | 30.5834557 | 50.2668426 1.24 1.62 45 Y
48 | 2021-03-07 | 30.5966928 | 50.233413 154 1.13 45 Y
49 | 2021-03-07 | 30.5934385 | 50.2465885 0.67 1.16 45 Y
50 | 2021-03-07 | 30.5823128 | 50.2291108 0.62 1.07 45 Y
51 | 2021-03-08 _ _ 1.49 1.16 16 N
52 | 2021-03-08 _ _ 2.88 1.15 8 N
53 | 2021-03-08 | 30.5968305 | 50.2290985 1.35 11 45 Y
54 | 2021-03-08 _ _ 1.66 11 43 N
55 | 2021-03-08 | 30.5829676 | 50.2723063 1.82 1.39 45 Y
56 | 2021-03-08 | 30.586389 | 50.2286955 0.74 1.03 45 Y
57 | 2021-03-10 | 30.6033311 | 50.2214883 0.82 13 45 Y
58 | 2021-03-10 | 30.5904881 | 50.2128097 0.34 1.08 45 Y
59 | 2021-03-11 | 30.6121801 | 50.2042794 0.68 1.14 45 Y
60 | 2021-03-11 | 30.6094498 | 50.2251417 0.47 1.13 45 Y
61 | 2021-03-11 | 30.602401 | 50.2127713 041 12 45 Y
62 | 2021-03-12 | 30.6164879 | 50.2413363 0.87 1.15 45 Y
63 | 2021-03-12 | 30.6101577 | 50.2386546 1.05 1.05 45 Y
64 | 2021-03-13 | 30.610281 | 50.2459826 153 1.14 45 Y
65 | 2021-03-13 | 30.5829904 | 50.2775472 1.05 16 45 Y
66 | 2021-03-13 | 30.6142898 | 50.2487617 1 0.99 45 Y
67 | 2021-03-13 | 30.5946364 | 50.2777139 13 1.72 45 Y
68 | 2021-03-14 | 30.5888125 | 50.2773165 1.43 1.64 45 Y
69 | 2021-03-14 | 30.5891309 | 50.2665106 0.91 1.83 45 Y
70 | 2021-03-15 | 30.5887645 | 50.2556479 1.19 1.66 45 Y
71 | 2021-03-15 | 30.5945158 | 50.2519527 0.91 1.38 45 Y
72 | 2021-03-15 | 30.5948718 | 50.2674538 0.82 171 45 Y
73 | 2021-03-15 | 30.5942707 | 50.2613816 114 1.54 45 Y
74 | 2021-03-15 | 30.5867399 | 50.2841309 0.98 181 45 Y
75 | 2021-03-15 | 30.5963976 | 50.2729249 149 1.59 45 Y
76 | 2021-03-17 | 30.5852143 | 50.2754628 1.01 1.66 45 Y
77 | 2021-03-21 | 30.6839884 | 50.2829819 2.29 11 45 Y
78 | 2021-03-22 | 30.668512 | 50.3469568 144 1.05 45 Y
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