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ABSTRACT

Geophysical investigations are increasingly applied to urban planning development for
mapping and monitoring. Vertical electric sounding method and seismic refraction technique
were used in Imam Khomeini International Airport (IKIA) Iran, in an attempt to define the
subsurface structure, variation in thickness and strength of layers and also, determine the
earthquake prone zones in the area. Distribution of electrical resistivity indicated that the
study area can be divided into two parts of northern-southern or northeast-southwest. The
fine grain silt, clay, marble and chalk deposits with low resistivity are created thick layers in
southern and southwest parts of area. In depths 30, 50, 100 and 150 m we are faced to
change in soil materials, in the other word change in layer composition mainly occurred at
these depths. Also, the real and vast aquifer cannot be considered for this site and just local
small mounding of groundwater in some positions such as northern part of area, in deep old
alluvial deposits can be guessed. It seems that fault or discontinuity is passed from northwest
to the southeast of the study area and is caused the change in geology and sedimentary
conditions. According to Iranian Seismic Code (Standard 2800), most of the land around the
airport are in class 2 and 3 and the future construction in this region will be required to
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comply with the standard design principles.

Introduction

Depicting geological contact has its own benefits such as
producing geological map, determination of deep crustal
structural, and mapping geological boundaries for engineering
purpose (Dearman & Fookesf, 2002; Guterch et al, 1986;
Ugalde & Morris, 2010). Common geophysical techniques
applied for delineating geological contacts are gravity method,
resistivity method and seismic refraction method (Green, 1976;
Ali et al, 2012; Fuis et al, 1987).

The objectives of this study were accurate detection of
surface and subsurface layers and geologic units, determine the
depth to groundwater, sedimentology study of the region and
determine the thickness of alluvial deposits, study of tectonic
and associated complications such as faults, discontinuities,
fractures and folding, and determine the depth of bed rock. For
these aims, two common geophysical methods including VES
and seismic refraction were used. Electrical resistivity is one of
the most sensitive geophysical methods for monitoring changes
of electrical properties in the subsurface. The resistivity of soils
is dependent on saturation, porosity, permeability, ionic content
of the pore fluids, and clay content (Chinedu and Ogah, 2013).
The Vertical Electrical Sounding (VES) which is based on
resistivity of media was used for this study because the
instrumentation is simple, field logistics are easy and straight
forward while the analysis of data is economical and less tedious
(Ayolabi, 2005; Oladapo et al 2004, Olorunfemi et al 1999;
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Omosuyi et al 2008; Van Overmeeren, 1989 and Zohdy et al
1974).

Similar to the electrical resistivity, seismic refraction is one
of the most commonly used methods to determine bedrock
depths, especially for depths of less than 30 m (Telford et al
1990). This method which has been used in various and
numerous studies (Dawood et al 2012; Imhof et al 2011; Nisa et
al 2012; Williams et al 2005) is based on Snell’s law. This law
governs the refraction of sound or light ray across the boundary
between layers of different physical properties. As sound waves
travel from a medium of low seismic velocity into a medium of
higher seismic velocity, some are refracted towards the lowers
velocity medium and some are reflected back into the first
medium. The refracted waves arrive at the earth’s surface where
it can be detected by a geophone which generates an electrical
signal and sends the signal to a seismograph (Haeni, 1978).

The present paper mainly aims to show how the geophysical
investigations can play a significant role in a characterization
study of the geological structures in an area that is intended for
future constructional operations. Their application can accelerate
the study and easily spread out the results to wider areas.
Although the paper is mainly focused on the analysis and the
evaluation of the geophysical results, reference is also given to
their incorporation in techniques for the seismic and earthquake
risk assessment, in order to provide an integrated picture of the
contribution of the geophysical surveys in the whole procedure.
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Materials And Methods
Theory of Applied Methods
Electrical Resistivity

In this part of investigation, the short description for
resistivity method is presented because the fundamental theory
behind this method was expanded and the theory has been
adequately covered (Bhattacharya and Patra, 1968; Grant and
West, 1965; Keller and Frischknecht, 1966).So, -electrical
prospecting makes use of a variety of principles, each based on
some electrical properties or characteristics of the materials in
the earth (Egbai and Asokhia, 1998). During resistivity surveys,
current is injected into the earth through a pair of current
electrodes, and the potential difference is measured between a
pair of potential electrodes. The current and potential electrodes
are generally arranged in a linear array. Common arrays include
the dipole-dipole array, pole-pole array, Schlumberger array,
and the Wenner array. The apparent resistivity is the bulk
average resistivity of all soils and rock influencing the current. It
is calculated by dividing the measured potential difference by
the input current and multiplying by a geometric factor specific
to the array being used and electrode spacing (Beck, 1993;
Dobrin, 1976).

Seismic Refraction

The seismic refraction technique is based on the refraction
of seismic energy at the interfaces between subsurface/
geological layers of different velocity (Dawood et al 2012).
Seismic Refraction method uses seismic energy that returns to
the surface after traveling through the ground along refracted ray
paths. The first arrival of seismic energy to a detector offset
from a seismic source always represents either a direct ray or a
refracted ray (Reynolds, 1997).

The seismic refraction method uses very similar equipment
to seismic reflection, typically utilizing geophones in an array,
and a seismic source (shot) (Dawood et al 2012).When a seismic
wave encounters an interface between two different rock types,
some of the energy is reflected and the remainder continues on
its way at a different angle, i.e., it is refracted (Dawood et al
2012; Gadallah and Fisher, 2004). Seismic refraction method is
governed by Snell’s law, which relates the angles of incidence
and refraction to the seismic velocities in the two media
(Dawood et al 2012).Further readings on seismic profiling could
be seen from numrous works (Aki, 1969; Imhof et al 2011,
Imhof et al 2011; Yilmaz, 1987).

Materials &Data Accusation
Electrical Resistivity Method

The electrical resistivity method employed in this study is
the Schlumberger array configuration (Millitzer et al 1979;
Mundri, 1980). In this method, measurements were made with
increasing separation between the electrodes about the midpoint.
The Schlumberger method was adopted for this study because of
the fieldwork is faster, easier and economically save the money
and software’s are rapidly available for its interpretation
(Selvam et al 2010; Todd, 1980).

In electrical resistivity measurements, the traditional four-
electrode resistivity configurations as described in, Dobrin and
Savit (1988) and Telford et al (1990), have been confirmed
inadequate (Griffiths and Barker, 1993; Loke, 1999; Loke and
Barker, 1995). Therefore in this study, the field procedure as
described in Loke (1999) was adopted. The Schlumberger
sounding were carried out in 6 profiles include 60 sounding
stations (Fig.1) with current electrode spacing (AB) up to 928m.
The distance used for potential electrode spacing (MN) was up
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to 30m. At each VES station electrodes were placed in a straight
line and the inter-electrode spreads were gradually increased
about a fixed center. The current was sent into the ground and
the potential difference (V) due to this current was measured and
recorded against the electrode spacing. With these values of
currents (I) and potential (V) of the electrode configuration
adopted one can get the apparent resistivity (pa). The apparent
resistivity values were plotted against AB/2 on double-log graph
sheets. The manner in which apparent resistivity values increase
or decrease with electrode separation forms the basis for
choosing the shape of the field curve that can perform
quantitative interpretation of the sub surface resistivity
distribution (Muthuraj et al 2010).

Seismic Refraction Method

In this study, a seismic equipment-set consist of a hammer
for striking the shot-point (wave source), a high-speed digital
data recording systems called seismographs (ADEN Terraloc
MK®8 24-channel seismograph), a seismic imager software
(Seistw program) and acoustic sensors called geophones (30
Geophone (P) 10 HZ, 25 Geophone (P) 30 HZ, and 30
Geophone (S) 10 HZ) were used. The seismic refraction pulses
were recorded for the forward and reverse shots.

The 24 seismic refraction profiles including 12 longitudinal
wave profiles and 12 shear wave profiles were performed
(Fig.1). In this site, for each P profile five shots and for each S
profile six shots with shear wave sources and mutual reverse
polarity are done.
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Fig.1. Position of geoelectrical (left) and seismic refraction
profiles (right).
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Site Description

The study area was Imam Khomeini International Airport
(IKIA) and its environs, between longitudes 505000 to 518000
and latitudes 391400 to 392300. This site which has about 100
km? area is located about 30 kilometers (19 mi) southwest of the
city of Tehran, near the localities of Robat-Karim and
Eslamshahr. Based on hydrologic divisions, this area is the
lowest parts of the Tehran basin and Robat-Karim, Shour rivers
reach to this area in the end of their path. Morphologically, the
study area composed of flat alluvial plain and low-lying hilly
and the general topography slop is north to the south. Average
slope angle of hills is approximately 20 to 40 degrees and for
flat alluvial plain is generally between 5 to 10 degrees. Field
observations show that the surficial sediments in the northern
part of the area are mostly fine grain and loose sediments and in
the south of area coarse grain and dense conglomerate layers can
be observed. In this area, sediments have the poor and very poor
sorting which fall in range from gravel to clay. Due to Robat-
Karim fault, study area has the relatively high seismicity and
risk potential.

Results And Discussion

As shown in figure 1, the 6 geoelectrical profiles include 60
sounding stations and 24 seismic refraction profiles include 12
longitudinal (P) wave profiles and 12 shear (S) wave profiles
were used in this study.

The results of first part are presented as vertical electrical
sounding curves displaying the geoelectrical parameters (layer
resistivity, material type and thicknesses) and geo-structural
maps. In this study, profilel was performed in the north of
active band of terminall, profiles 2-4 were in center of area and
between old and new bands, and profiles 5, 6 were implemented
in the south of under construction bands of terminal 2.The field
data were interpreted and processed qualitatively and
quantitatively by using partial curve matching techniques and
computer to obtain the resistivity values of different subsurface
layers and their corresponding thickness. In table 1, summary of

ompute output of geoelectrical survey in IKIA site is presented
LB/ m
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Fig.2. Distribution of fitting error (top) and geoelectrical
pseudo-section (down) for eastern part of profile 4 (for
example).

Preparing the geoelectrical pseudo-section for each profile
was the first step of interpretation process. This work was done
by smoothing the collected field data and drawing the contours

of apparent electrical resistivity in  different AB/2
measurements. This profile shows the distribution of apparent
electrical resistivity (Fig.2) in depth and for different AB spaces.
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In figure2, an example of geoelectrical pseudo-section for
eastern part of profile 4 is presented. In addition, the distribution
of fitting error for each profile showed the good process of field
data. In general, the interpretation of VES curves depicted three
layers within the study area. This claim is proved gradually in
the next parts of study.

The geoelectrical pseudo-section for western part of profile
1 showed the high resistivity in S2, S3 (probably due to compact
and coarse grain soil) which has continued to depth 150m; this
layer has not seen in S1 and S7. Also, in S9, eastern part of
profile 1, this coarse grain layer is has continued to depth 50 m.
In this profile, bed rock is furnished by marble and has the low
resistivity. In profile 2, S1, S4 and S5 showed the more
thickness of high resistivity surface layer than other sounding
points. The intermediate layer showed the low resistivity and
thickness almost in all sounding positions. Recorded resistivity
indicated the marble and clay bedrock for this part of profile.
The VES data for eastern part showed the repetitious change of
grain size in sounding points.

Profile 3 which was located in center of IKIA site specified
the medium to coarse deposits for depth 3-40m. In this profile,
the bedrock depth is gradually increased from west to east. The
high electrical resistivity was recorded for S4 which probably is
due to coarse grain sediments or an oblique discontinuity; of
course the later guess is more close to real. Both part of profile 4
had a same trend by means that along this profile the mediumto
coarse sediments covered the underground media and S6, S7 (in
eastern part) andS8, S9 (in western part) depicted shallow lenses
of coarse and compact deposits.

In profile 5 (southern part of IKIA), S3, S4, S7 and S8
showed the high resistivity which is because of coarse grain
sediments. Low resistivity of media proved the shallow bedrock
for this profile. The main difference between northern and
southern parts of IKIA site which is depth of bedrock and
thickness of deposits was observed in this profile and next
profile. The sharp change of bedrock depth along these profile
spatially early one is the sign of fault effect in this region.

Interpretation of electrical resistivity for profile 6 is similar
to previous one. The possible fault or discontinuity was
unfolded between S2 and S3.

Although the electrical resistance is the basic parameter in
geophysical exploration but, the estimated values of electrical
conductivity (EC) can be used in hydro-geological studies. The
electrical conductivity is the product of a complex process of
water and substrate interaction (Heilan, 1940). In this study,
analysis the change of electrical conductivity was performed for
all profiles. Figure 3shows an example of model output for this
part. Results showed that S4 in both profile 1 and 2 has the low
EC and this illustrates the coarse grain sediments which can
make the suitable condition for water accumulation. Profiles 2-6
showed more EC than profile 1 spatially eastern part (Table 1)
and this is because of clay, chalk and marble sediment and
existence of probable groundwater. Change of EC in each
profile is inversely related to its resistivity variation.

In addition, based on electrical resistivity and EC values of
all profiles, the real and vast aquifer cannot be considered for
this site and just local small mounding of groundwater in some
positions such as northern part of area, in deep old alluvial
deposits can be guessed.

As shown in tablel, various parts of each profile have the
different range of apparent electrical resistivity. The distribution
of apparent electrical resistivity recorded for eastern part of
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profile 4 is presented in figure 3, for example. In VES method,
the electrical resistivity values of all sounding point on a profile
can be used for type curve detection. In fact, analysis the
distribution of electrical resistivity in this study can leads to
determine the type curve of each profile. So, based on this
theory, Q-type curve can be detected for IKIA site.
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Fig.3. Computer output for change in electrical conductivity
(left) and statistical distribution of apparent electrical
resistivity (right) (first part of profile 4, for example)

In addition, the subsurface layer determination is one of the
main applications of electrical resistivity distribution in each
profile and/or sounding point. Therefore, the vertical and
horizontal transformation of electrical resistivity (table 1) can
play key role in subsurface layer detection. Results showed the
periodic gradient of vertical transformation of electrical
resistivity (VT) in sounding points which has the various soils at
different depths. In general, the positive and negative values of
VT were recorded in low and high depths of profiles,
respectively. Almost in all profiles, VT showed the three
subsurface layers with various depths in IKIA site. Horizontal
transformation of electrical resistivity (HT) which can be used
for discontinuity detection, horizontal change in alluvial
properties and lithological variance in bedrock was performed in
this site. The main use of HT data was in addressing the fault in
study area. The HT profiles depicted a fault or discontinuity in
profile 3 (between S1, S2), profile 4 (between S10, S11), profile
5 (between S2, S3 and S5, S6) and profile 6 (between S2, S3).

So, based on collected dada, three layers can be detected
which as mentioned in some positions has the breakdown or
displacement due to fault effect. The geological sections for 6
geoelectrical profile which are prepared by using all collected
ata by VES method are presented in figure 4

W
P 1
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As shown in figure 4, three main layers which have the
different thickness can be detected in IKIA site. Generally, in
depths 30, 50, 100 and 150 m we are faced to change in soil
material. The iso- resistivity maps for mentioned and key depths
are showed in figure 5.

The prepared map for depth 30 m showed the range of 1-
122Qm for electrical resistivity fluctuation. In this depth, most
points showed the resistance less than 25Qm. In addition, the
high recorded values of resistivity evidenced a close and coarse
grain sedimentary basin in north part of site.

The iso- resistivity map for depth 50m illustrated the range
1-110Qm for resistivity fluctuating and because of bedrock
locating in this depth, the northern parts have higher resistivity
of 50 Qm. In depth 50 m, the most areas have resistivity value
less than 20 Qm.

In depth 100m, electrical resistivity decreased with
increasing depth and varies between 1 and 77 Qm. In this depth,
most of underground media showed the low (less than 12 Qm)
resistivity.

Map of depth 150 m showed (Fig.5) the change in
resistivity values between 1-60 Qm and most positions had less
than 12 Qm. Although the bedrock of area in all domain has the
same lithological formation, but it seems that there is a fault
causing the separation of the two northern and southern regions.

In the study area, seismic refraction method along with VES
has been used to investigate the depth of the subsurface layering
and engineering characterization of geological materials.
Seismic refraction data collected from the field were plotted in a
time-distance graph, the compressional velocity; v, and shear
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velocity; vs of the various zones measured on whole profiles
were rec
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Fig.5.Iso-resistivity maps for depth30m (top-left), 50m (top-
right), 100m (down-left) and 150m (down-right)

Khalil Rezaei et al./ Elixir Geoscience 62 (2013) 17669-17676

Similar to VES, results showed the three layers with
different P and S wave velocities and consequently thickness
and Poisson’s ratios in IKIA site (Table 2, 3). In seismic
method, the depth or thickness of each layer earth can be
obtained by taking the average velocities of the forward and
reverse curves and the intercept time.

Based on seismic P wave velocity records for IKIA site
(Table 2), the first layer in the central area of Terminal 2 and
West of site has the high velocity which is over 900 nv/s while in
the north, south, and east is reduced to about 300 to 400 nvs.
Low velocity shows weakness and lack of soil stability in north,
south and east Airport site. Also in second layer, the northeast
and southwest of site are shown the low velocities, and center
and northwest of the site are shown the high velocities for
compressional (P) wave. The second layer has a higher velocity
values than first layer. It seems that most chosen positions for
band and second terminal did not have a problem. The third
layer shows the same trend as the second layer to the P wave.
Based on the recorded seismic P waves for second layer, some
of active terminal bonds have not suitable condition and are
constructed on weak and loose lands.

According to seismic S wave velocity records for IKIA site
(Table2), the first layer shows the high velocity (more than 400
m/s) in central area of terminal 2 and west of site, and very low
values (less than 200 mv/s) is recorded for north and south of the
site. Areas with low velocities are composed of loose and weak
compaction which construction planes in these areas will be
required to comply the standard design principles. In the second
and third separated layers, the zones with low and high seismic
shear (S) wave velocity is approximately equal, and northeast
and southwest of the airport site has the low velocities, in
addition to containing loose soils, highly weathered stones, and
low depth to groundwater. Therefore, the engineering condition
of these areas should be more considered during the construction
operations. Based on average seismic S wave velocity map, the
north and south lands of the airport have the velocity faster than
420 m/s, and is composed of loose and inappropriate formations
(earth type 3 and 4). In addition, the center and northwest lands
of the airport site are very strength and according to Iranian
Seismic Code (Standard 2800) are first class.

Calculation of thickness for each layer by seismic
refraction technique (Table 3) showed that the maximum value
(up to 11 m) can be addressed in north and south of area and
minimum thickness (1 to 3 m) is available in west and east of
this site. For second layer, maximum (17 to 19 m) and minimum
(7 to 8 m) thickness can be observed in south and northwest, and
west and east of area, respectively. At the northeast and
southwest of the area, seismic bedrock is in the deepest state
(about 22 to 24 meters), and at the northwest of the airport site is
located about 13 meters. Of course, the seismic bedrock is not
equal to geology bedrock, it seems that high compaction of
coarse-grained alluvial sediments has been cause the making of
seismic bedrock.

Seismic method indicated that Poisson’s ratio (Table 3) for
the first layer is in rang of 0.28 to 0.4, and this value is gradually
increases from east to west of site. The east of airport site shows
the lowest and southwest and north of active terminal bands has
the highest Poisson’s values. According to Poisson's ratio, the
first layer is composed of sand with medium density (Braja,
2008), so, most parts of this site are suitable for future
engineering constructions.
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Tablel. Summary of VES data interpretations

Profile No. | Position [ Part/Direction | p(Qm) (=) HT? VT? | Max. log EC® (=) | Max. Fitting Error%
1 S1-S7 Western 6-167 -7.5-7.5 -20-20 15 2
S7-S13 Eastern 22-72 -3-3 -15-15 2 1
2 S1-S7 Western 16-316 -15-15 | -20-20 10 1.5
S7-S13 Eastern 14-47 -7.5-7.5 | -20-20 10 1.5
3 S1-S7 W-E 10-100 -20-20 | -30-30 10 2
4 S1-S7 Eastern 7-75 -4-4 -20-20 10 1.5
S7-S13 Western 5-140 -10-10 | -30-30 20 2.25
5 S1-S9 E-W 5-100 -10-10 | -30-30 15 2.5
6 S1-S5 E-W 1-15 -1-1 -20-20 100 1.75
T Horizontal transformation of electrical resistivity
Z\fertical transformation of electrical resistivity
% Electrical Conductivity
Table 2. Values of P and S wawe \elocity for all layers
Profile X(m) Y(m) First layer Second layer Third layer Vs
No. vo(M/s) | vs(mis) | vo(m/s) | vi(m/s) | vo(m/s) | vi(mis) | (Ave. to 30 m)
1 516864 | 3918967 650 300 950 500 1150 630 424
2 512626 | 3920627 550 260 750 400 900 490 370
3 509004 | 3921954 | 600 270 1650 940 2600 1520 705
4 517711 | 3917899 550 250 950 550 1200 700 466
5 512826 | 3918739 800 360 1500 680 1750 800 696
6 509528 | 3920174 | 500 235 800 460 1050 620 390
7 505599 | 3922227 850 390 1350 780 1550 910 765
8 516513 | 3916781 550 260 1150 590 1600 820 443
9 512791 | 3917596 950 460 1400 750 1650 940 706
10 506829 | 3918967 800 350 1100 630 1300 780 573
11 515002 | 3914942 750 360 1150 660 1400 820 643
12 511675 | 3914209 500 250 1450 670 2250 830 476
Table 3. Values of Poisson’s ratio and thickness for all layers
Profile X(m) Y(m) First layer Second layer Third layer
No. Z(m) | Poisson’ratio | Z(m) | Poisson’ratio | Z (m) | Poisson’ ratio
1 516864 | 3918967 | -10.5 0.36 -11.5 0.31 -22 0.29
2 512626 | 3920627 -7 0.36 -15.5 0.3 -22.5 0.29
3 509004 | 3921954 | -6.5 0.37 -7.5 0.26 -14 0.24
4 517711 | 3917899 | -6.5 0.3 -12.5 0.25 -19 0.35
5 512826 | 3918739 -2 0.37 -11.5 0.37 -13.5 0.23
6 509528 [ 3920174 | -85 0.36 -11 0.25 -19.5 0.24
7 505599 | 3922227 | -2.5 0.37 -14 0.25 -16.5 0.32
8 516513 | 3916781 | -9.5 0.36 -13 0.32 -22.5 0.26
9 512791 | 3917596 | -6.5 0.35 -12.5 0.3 -19 0.22
10 506829 | 3918967 | -5.5 0.38 -17 0.26 -22.5 0.22
11 515002 | 3914942 | -3.5 0.35 -15.5 0.25 -19 0.24
12 511675 [ 3914209 | -8.5 0.33 -11 0.36 -19.5 0.42

Poisson's ratio of the second layer has changed in range
0.22 to 0.37 (loose sands) and just central parts and terminals 1,
2 are showed higher values and lowest Poisson's ratio was
recorded for east and west of site. In third layer, the Poisson’s
ratio was between 0.18 to 0.43 which show the vast range of
particle size from sand and gravel, silty sand and dens sand
(Braja, 2008).

Conclusion

Results of site characterization and geological assessment in
Imam Khomeini International Airport (IKIA) based on VES and
seismic refraction surveys can be expressed as follows:

The fine grain chalk, marble and clay deposits with low
resistivity are created thick layers in southern and southwest
parts of area.

Distribution of electrical resistivity indicated that the study
area can be divided into two parts of northern-southern or
northeast-southwest.

Results showed that S4 in both profile 1 and 2 has the low
EC and this illustrates the coarse grain sediments which can
make the suitable condition for water accumulation. Profiles 2-6
showed more EC than profile 1 spatially eastern part and this is
because of clay, chalk and marble sediment and existence of
probable groundwater.

The main difference between northern and southern parts of
IKIA site which is depth of bedrock and thickness of deposits
was observed in profile 5, 6.

Results showed the periodic gradient of vertical
transformation of electrical resistivity (VT) in sounding points
which has the various soils at different depths. In general, the
positive and negative values of VT were recorded in low and
high depths of profiles, respectively. Almost in all profiles, VT
showed the three subsurface layers with various depths in IKIA
site.

Horizontal transformation of electrical resistivity (HT)
which can be used for discontinuity detection, horizontal change
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in alluvial properties and lithological variance in bedrock was
performed in this site. The main use of HT data was in
addressing the fault in study area. The HT profiles depicted a
fault or discontinuity in profile 3 (between S1, S2), profile 4
(between S10, S11), profile 5 (between S2, S3 and S5, S6) and
profile 6 (between S2, S3).

Based on electrical resistivity and EC values of all profiles,
the real and vast aquifer cannot be considered for this site and
just local small mounding of groundwater in some positions
such as northern part of area, in deep old alluvial deposits can be
guessed.

Based on seismic refraction studies, three layers are
separable which with increasing in depth the S and P wave
velocity is added and this indicates increasing in compaction of
geology formations.

In the second and third separated layers, the zones with low
and high seismic shear (S) wave velocity is approximately
equal, and northeast and southwest of the airport site has the low
velocities, in addition to containing loose soils, highly
weathered stones, and low depth to groundwater. Therefore, the
engineering condition of these areas should be more considered
during the construction operations.

Based on average seismic S wave velocity map, the north
and south lands of the airport have the velocity faster than 420
m/s, and is composed of loos and inappropriate formations
(earth type 3 and 4). In addition, the center and northwest lands
of the airport site are very strength and according to Iranian
Seismic Code (Standard 2800) are first class.

The Poisson's ratio indicated that the most important and
key installations of airport site are located in suitable positions.

At the northeast and southwest of the area, seismic bedrock
is in the deepest state (about 22 to 24 meters), and at the
northwest of the airport site is located about 13 meters. Of
course, the seismic bedrock is not equal to geology bedrock, it
seems that high compaction of coarse-grained alluvial sediments
has been cause the making of seismic bedrock.

According to Iranian Seismic Code (Standard 2800), most
of the land around the airport are class 2 and 3 and the future
construction in this region will be required to comply with the
standard design principles.

Like the VES results, it seems that a fault or a discontinuity
is passed from northwest to the southeast ofthe study area and is
caused the change in geology and sedimentary conditions.
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