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The Use of the Seismic Refraction Tomography Survey Method and
the Multi-Channel Analysis Technique of Surface Waves in the
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ABSTRACT

The current study conducted a seismic refraction survey using seismic
refraction tomography (SRT), and the use of the multi-channel analysis technique
of surface waves (MASW) at the site of Al-Amal apartments in Kirkuk
Governorate ( northern Iraq) in order to determine the thickness, depth and velocity
of the sub-surface layers. Moreover, a geotechnical assessment is measured in
addition to determining the characteristics of these layers and specifying the
appropriate layer for establishing the project.The data are processed and interpreted
by using SeisImager™/SW software to obtain the velocity of longitudinal waves
(Vp) represented in the form of a seismic tomography section. The velocity of
shear waves (Vs ) is extracted from the phase velocity of Rayleigh surface waves
using MASW method. The 2D seismic tomography sections represent longitudinal
velocity (Vp) and the depth of the survey lines. It also has been got three one-
dimensional sections representing shear waves (Vs ) with the depth. The results
show the presence of three layers, and through dynamic flexibility parameters are
calculated, and two of geotechnical parameters are applied for the three layers
based on the seismic velocity of longitudinal, shear and density. According to these
geotechnical parameters, the third layer has better geotechnical specifications than
the layers above it, which is suitable for the engineering project.

Keywords: Refraction Method, Tomography Survey, Multi-Channel Analysis
Technigue (MASW) , Geotechnical Assessment.
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a: Seismic Refraction
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Elastic Used Formula Reference

Module

Poisson’s . [ . ] Adams (1951),

: 1 1 og==-|1- Salem (1990)
Ratio (& c=21-——F—— -
(®) 2{ W, V) —1} 2 {f,—P] 1
Young’s |
Modulus (E) E— o 3Vp? —4Vs? Adams (1951)
(V) -
Vs
3Vp2-4Vs?
E=p|— ]
wp)

Bulk K - E

modulus (K) - 3(1-20) K. Knddelet
al., (2007)

Shear E King (1966),

7 20+ o)

Modulus (p) ° Toksoz et al.,
(1976)

Lame’s 4= ot King (1966),

Constants (1) A+o)i-20) Toksoz et al.,
(1976)
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A ) O Leleall a8 Aediial) Y alaal) 12 Jpaal)

Index Material (V) V- 3—(V, /V,)? Abd EI-Rahman et al.,
Vp /Vo)* -1 (1994)
Stress Ratio (Sj) « 1 2[\/ % ) Abd El-Rahman, (1991)
[ V 0
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V, mis | Vs pem/cc | o E K U | A(Mpa)| V Si
m/s (Mpa) | (Mpa) | (Mpa)
oY) Adglal)

300 127 1.27 0.39 | 56.98 86.99 20.48 73.33 | -0.56 | 0.64
500 192 1.33 0.41 138.6 267.13 49 234.44 | -0.65 | 0.70
A Aadal)
680 293 1.56 0.38 | 371.24 | 542.78 | 133.92 | 453.49 | -0.54 | 0.63
870 351 1.63 0.40 | 563.41 | 965.99 | 200.82 | 832.11 | -0.61 | 0.67
PLATHTFA AT
1250 595 1.77 0.35 | 1696.3 1930 626.62 | 1512.38 | -0.41 | 0.55
1800 920 1.83 0.32 4099 | 3863.98 | 1548.91 | 2831.38 | -0.29 | 0.48

A pdl jaladl)
Aladlas LAl 0 pige Ayl Siigalls (gyll BN asall L2015 ceme aula e alidl)
sl 23 Al (dib dsals cdgdnlally ddjpall aglell K dae DL S
287 - 3014=
drala 8 el i) £y i adsal (LS B mae 2014 Ly gaan deal (il
Asiia 125 cJuagall dasla caglall 4 ¢ inale Al Juagall
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