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Calculation of soil dynamic elastic coefficients using vertical seismic
profiling
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2 Assistant Professor, linstitute of Geophysics, University of Tehran, Iran
Abstract

geophysical methods are also used significantly. It should be noted that the in-well seismic
method is one of the methods that is most used in Structural studies. In soil model analysis, seismic
studies and geophysical excavations are of special importance because with these studies the
speed of seismic waves transmission Are measured directly by the layers of the earth and their
dynamic modulus is estimated. The most important quantitative parameter to determine the type
of soil is the velocity of the shear waves. To estimate the velocity of the waves, they can be used
if there are enough wells that can be harvested inside the well.

Geophysical methods are in the group of dynamic methods; Because the deformation properties of
materials depend on the speed of propagation of elastic waves in materials. Today, the application of
geophysical methods, especially seismic methods in geotechnical studies is increasing The purpose of this
study is to separate the subsurface layers in terms of differences in shear and compressive wave velocities
and also to determine the dynamic parameters for each layer due to their effective role in geotechnical
studies and foundation design.

Keywords: vertical seismic profiling,geophysical excavations, speed of seismic waves, model
dynamic, shear wave, Pressure wave

dondo )

YA



{04_ o\ &’5-“,1; .

‘gwb.w o))l 05; Yl dauLJ
Olp! S 58935 (il 43S (ymodinnsy

Yiory A\
Goophysical Conter™™"

05y Ugy 5l eoliiwl b .0gd o 55 ojlsl calize slaasY S jiiee Juad by Lo Siwgls 5l o S (35,31 (Draeke
Sty ple & Cad )5 03] sla g Cuse (n e S9b o0 aFie (ol slaa LSl 5 Codse
25 55 5l (67 eSOIAtIoN) zoss b 5 5580 s g, (nl onlie (625,150 L oS sl (oS0 52853
gyl copm Jod 5l S 5 LS (Sealus slayiehl (et as S Glos! (s 39800 Jol> v
oo plad 5o AtV o 5 by Jo S oo ((ygmslsy Comd 5 (VS, VD) 1 5) Uy (L85 5
SV laJgoo S (o0 SS9 05l (b Caz 40 (it 4 &S Sogad 9 Sy Slres slagib
sl lesl ploul oogdle 1) leiawsS (pl wgd oo Lzl ] (695 0 ojle a5 cewl (gl oogaza o dlge Sl
A 090 Olge )3 (SB5) (92,0 Toe e 9 Job Eae S il 5l (ST A L Gl o0 ( SIS
S8y S5 0l ogdle Cewl oY wadlaie Sy 3 0ad Sl slaeS (3,5) Cews 4 sl Gl oged arulxe
VY Jase g ) 350 Sebl3 505 (Jobo lsel

Guiixi gy ¥

Sy (Sealizd SV (glo Jpae 5 2] pasie sl 55y 5 oile o el 3 45 e slaeay o
51 Sy s aalss bl bl e 1 03l yb 45 1z (1 Jsaz) )l ol Capanl apml T godims LS
oS blie s 4 Jspdls s sl iy b b Zlsel e pus 58l LS 40 oS ol gasmlins (sloel,
el (K505 (sla by, degerma ) oS osg SVl glal So s (6 S 0jluil (slabyy 2500 5 (S0 el
Goslyd bl Clmdgs Gl cllae cul gaaldl o il 3Gl Ko 5 S elgil 59, 2 Ced a1
ool pdle> GBS gancn b ool 9,0 (6,005 ) oSws l ookl b Jopils cus plosl (g, 5,5 ulul
Gy Gl 0 el Dolite 4l S (e iliBie SlaalY )5 glsel CS > ey ol 6505 Sbs, 40 1
CS > sy hmle Japils cus o )15 bl cplply cal Zlgel €8 1> ce s o Dol e IS bl
P LS i Gl el (e it slages @ glgal oy Gloj xS ojll Lawgs (B0 L s )La3 gl
e I3 3550 ey Alidee Blacl jo |y o] &8 > e p Gl oo gl e Oloy g S8l il LS

(¥ Jgoz).0,S
Ll 5 (28,8 Job glyal ooy (Salus la gl b o Lls) (1) Jgux
Dynamic Parameters Solids Fluids
\
() -2
Poisson’s ratio L= \S/— 0.5
2[(—>)? -1
[(Vs )" 1]
2-2
Wave velocity ratio (—2)? = v ©
V, 1-2v
Shear modulus G=pV, 0
Young modules E=2G1+v) 0
Balk modulus _1_E pV;
31-2v
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o7 Mpa Mpa Mpa m/sec m/sec gr/cm3 m
0.44 1064 98 285 240.1 838.3 1.7 0-2
0.45 5084 392 1147 473.4 1790.0 1.75 2-4
0.42 7378 838 2422 686.2 2184.6 1.78 4-6
0.41 7238 998 2861 744.4 2181.8 1.8 6-8
0.39 6561 1055 3004 765.6 2104.0 1.8 8-10
0.42 6866 838 2415 686.0 2117.8 1.78 10-12
0.42 5962 716 2066 634.3 1971.3 1.78 12-14
0.42 6593 803 2316 671.8 2075.0 1.78 14-16
0.42 6290 762 2198 654.4 2026.0 1.78 16-18
0.41 5622 764 2193 655.2 1931.5 1.78 18-20
0.41 5953 765 2202 655.7 1979.4 1.78 20-22
0.41 5899 810 2325 674.7 1980.1 1.78 22-24
0.41 5902 811 2327 675.0 1980.7 1.78 24-26
0.41 5904 812 2328 675.3 1981.2 1.78 26-28
0.41 5906 812 2330 675.5 1981.5 1.78 28-30
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