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softweres provide the operative end pnhanged proceseing
and inlerpretation of the daorvel informedion. All these allow
aoiving more compdex and Barfer naccesskia eake on the
geoiogics medium study, Dne of thess asks & e slady he
ehangas of physical-mechanical pregertes of the madium
socuring in process of ol 8nd gas fwds nperstion. With this
swpase apormemalely seery 5-7 years he mondoring of
Siedrts ia performad with application of 40 seismic method of
mveshgalions.  Stdying . the changes  of  ampliludizs,
weiocifes of propagalicn of comprassimsd, Shear Waves n
e layers aooording b results af saismic nwersons, 1he
change of medium propartias oumrrng In monioring perio:
= gefined gt awery messure, In ofshom Sds the monitaring
= aden performed inthe seclion upper par wilh porpose 0
iderdily e sa’ety svaluation ol the diling sfatform oostion,
&l the seismic version wilh =8t modals, perforrmess
with ulilization of seismic survey and geophysical well
ooging (WL daka. there dafine 20 ar 300 thindayer
mdets of modivis an the valacilies of comprassional ¥,

shaar |V, | waves and rocks densily (). Using ihe above

mentonad, there calculata differenl parameatara of madium,
meuting elasticity cooMcients [15]. Intepreding thess dats,
willdn the stedied arca lhey  forecasl Bhe  physical-
mechanic’, lithological, praperlias, ol-and-fas salualion
of rocks, abrormally high formasliun pressures (AHFP] and
o properkes of medilm.

il t5 known thal shysicalmechanical properties of rocks
wary 5t medum prossore and temparalure changs. Leually
m prectics in sesmic sunvey  the  diferenl emprical
gependancos of weodliea upon e pressure Vo= P are
fmperaiue W - 103 are agnlied 1o lake inte pooounl e
mrzszura infuone wpen the scismic waves' prapagsdion
webooity. ane  upon [he medivm  eladie  parametsss
acondngly. Thesa empirical dependences ane delermined
oy results ol surrmerzation of GWL data on various shudied
sz o well as on dale of corns laboratony bests, Bub these
gependences, umier the compicx media, don't often provide
e necesssy prodson of valodtis definiion on the speciic
oinsect of study. Even within one area, when the depandance
= datermined on one wsll, the spglication of W =) in
sreas. remote from woll, can bring to sknifcant errora in
waincios dus to change o geologcs!  sruclure and
geodynamic skte of 1he medium. But the data on lakoraony
==tz gre comrespoanded b res geophysical dats In diffarant
ways. bacause tho iechnigee of measurentent and rocks
sampies ara Niot quite Kentical 1o hermodyranmic candibons
el redium. Al thesa bring b great emor of forpasl by
yeuss of clasticily parametars of e medium lithological
sharactorstics and its oi-and-gas satsralion, especislly for
compizx edia and zones wikh AHEE.

When invesligaling the comples  meza, on fhe
ssgumption o  insgnificant  change  of  lithoiogecal
composition of Lhe layers rocks in bderal, the values Ve,

Ve and lheir ratiog can oo greatly In variows amas of

fizld dus to difference In gaodynamic condiicns. Thug the
values o elasticity coelllents, calcualed using e
synamic methed, neluding the Poisson coeficiant, will ke
diferant in area on ene and the same fyers. The almiar
wil B also observed in cage when lithologically very
similar lawers are in difererl geodynamic. coaditions in
geningical section. Thus, It |15 necassary lo lake Inbo
account the presaure effecl hor correct cefiniion of Lhe
rocks [ifholosical composition by elaslic paramsters’ values
pefore their caloulglion. Far his purposs, the valuess of
slaslic perameters of medion, determinec by results of
seismic inversion o oy OWL dala shade be normalized

precesding Tiom condibons &s the pressure Kas 8 constanl
walie Alang e whole geologic section. Only i this case the
afarerce o elastic paameiers Wil De apecifiod  with
Aflerenca of layers lMhoogy. This alkres W0 interprat
unambiuougly tre msulls of iwerslon on definilion ihe
medium propertes. Procaeding frem non-casaic linessze:
Iheary in [11] there had been developed an approsch to
dfine the Poizson coalficlent far sinaesed non=inear media.

Theoretical  precondifionz  for (e  ekstic
paramatars determination. It is known hel srasses
siale of the geological medium @ datermined oy weight of
overhyng rocks. influsnce of teclonic processes. formalion
pressure, mdunical snd siruciural properties of  the
setimentany rocks aro other factors. In qumplex. medis
the ratia of ground gressdre Inovertical and horlzontal
diractions  can resch  diferenl valuas  deperding on
gealogical  sleacture,  gecdynamic  condidons. of  the
slulied ragion of works. At cefinta thermobaria conditions
the secimantary sacks are cheraclerized by higher
porasily aind poor compactness that the root rocks. n ihis
connaclion, even the insignificant change o the mediom
geodynamic stte @ influance nclicsably upan the
phivsical-mechanical progedlas of these rocks.

i known el we ded with deformed mecium when
parfarming GWL and soismic survey. It is mean thal dus 10
aojectvr: nalural circumstances the studied media are
prestrassed before axcitation of swismic waves in them,
Study of dymamic, Kinematic and polarizalion paramelss al
Ihe compresskng, shear and convered waves snows thal
the medem intgreily and deformadion nonlinearfty pay a
significant role when fanning the ssismic wave Tield.

There ara nUmerus invesligations to dofine Ihe elastic
parametes, they are padially refectad in 1, 2, 4 - 7, 8, 13

18]. Basicaly the theonatical msults had been darved on
b base of bnosr theoras of elastiily and propagation of
alaslic waves inundelcomed alastic media.

Theory of wave dynamics scoounfing the madium
praliminasy intenaity wihin e mechanics ol comlineus
medium has bese created in [3). The same pape includes
an extansive Izt of sciantific puhmallora of variowes esperts
i e presen field. In pepers [2, 11, 10, 13, 17], proceuding
fom Iheomabical resulls [2] there had been deseloped the
praclical approaches ko skely the  differsnt geologic-
geodynamic fasks. In [8 10 — 17] [hese spproachos when
research P Esues reiged with  selsrec syreay, are
cla=silied ag non-classic heaatics: base melal

Resultz. of  thooretical  Investigations.  non-classic
beeorelical bass model show that when delining the
fumcamental parametars of the stressed madia daglioly It
i poaeiila bo lake into aocount the changes of its erosse
state. In other words, Io defing the valugs of he physicel-
mechanical pregperias of rocks cormposing the: geciodical
sodion. The deosign formulas had besn proposed o
aatermine the basic physical-nechanical paramelers of the
seclogica medium — Poisson coefidant [« ) and Young
modulus af stasbcity | F

o o Vi =i =F (¥ )
20Z, ~Vin —Flp Yoz Vien FTI
E 2= llpvh, - A Ip Ve Vea PH

whara VoV, — currant valuee of the compressicnal

and shear waves' velocilies; V0 Vo — vislues of thass
paramalers it slreas-frea stabe; p - rocks oensilies;
- — prossure;  F6 and E: —  known  algehraic
axpressions  charscierizicg tha nonlingar Bctions  of



madium, tha look of which |s concretized wilh setting of
lock of the elagtie patentials.

For differenl  siressed states of  medium  (befors
axcitation of ssismic waves In It} and the varants of
modeilrg of elastic osclietions shapes, the formudlee of

£, & end Fal'? calculation differ [B]. In the claealc approgch

Faf=FF 0. Inthe present work the calculations wers

parformad by Iheores of the greaber and second vamant of
small Inlial deformatione [18] waing the e velocities.

Results show thal st known values F,5 and £ one can

calalate accurately the values of Poleson cosfiicient and
Young modulus for the set parmmeler af pressure [11].
Appllcetion of these fonmules allows o describe anahvtically
Ihe dependence of values of elastic pammelens upon the
pressure for one and the same rocks. Inits bum il allowsa to
calculaie the true values of the mediem alastic paramaiers
for fixed walues of pragsure, Thus, Ihere 12 a possibiy (o
recalculais the slastic paramaters of the studied medium
for eondiions in which the stressed stabe is comstant n
lateral and vartical

Sofiware. In the prosenl work, procsading from e
abeve-mendioned theorefical developments, the sigonthm
of selamic infurmation procassing had been creatad within
he noreolEesic linearized baes modsel, This asarithm
aberas cAlculating the tue waluea of the fundimerntal
parametess of the medium elasticiy on the base af real
saismic and well data.

The programe had been deweloped on the creatod
atgorithms and diffarent calculations hisd been parformed
on the base of geophysical program package [CWE) of
Dierieer Linivarsity [Colorsds Schood of minos). |1 operalas
in Linig &nd can pe used at the personal compulers and
the waork stallons 85 well, The package hes ool
tachnological capasiiies o comels the graph of saismic
data processing, extenshve sat of standand proceduras as
well &3 aoopssible softwsre tools 1o =ugplernent the
package with roe prograns.

Lizing the program package CWP we had compile the
sofbware [GEOPRESE] 1o model the physical paramebers
of the medium. The following pessibilities b gat and use
bwe data on fhe medlum models are  proedded  dn
GEOPRESS:

= models of he madium physics! parameders ane gl
wilh regular or imegular step on verllcal and lateral;

= the models dacretenses, on which Hee adium
pararetars are delerminad, ls aqual to sampie inberval of
e selarde macords movertical, and In lsleral - 1o lhe
ohsermbicn glap a1 seismic works;

«  models of the mediwn physical parameters. or any
othar date can be In depth or in fime messurcments, and
there & & possiilily for thedr recalculation from onea unil 1o
anithar;

s possiility to gonorade o oorect the modals on
wArNous ansiytical and greshic dependences,

s possidity of casy exchangs of dets and results of
cther geophysica’ ecfiwsras,

‘The software operales the dats of seismmic sunway, GUL
andi rosulie of |laborafory momsures on rocks' semples,
Thees data are used in preparstion of 20 models of
rmediurm 3g the lime or deglh sectlons, on which dilferent
procedures of modefing are porformed. Some standard
procadurss. realized by new programs, difer from standard
o thst they allne creating and operating with data an
medium. paramedars wilh minimal discreteneas, aqual 1o
sample inlerva of the saismic data. The dewelopad
procrame aleo allow perfonming cifferent transformations
with dala on the medis models, The tasic psd of thae
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prograra  provides Ihe exrepolaon of moces of he
madiom physical perameters, delerminad by GYWL dala, in
porehale environment taking into accsend the madium
goological  atructure, to  cofrect the model due 1o
geodynamic and (hermodynamic siale of medlum, o
ealeulate the different alastic paramatars of mediun within
the dassic and non-classic theory of deformalions.
racakulale he elaslic paramelers for wasious stressod
glates of medium, o calodate the allibutes of seiemic
mecands as wel a5 the synithedic recoros, The application o
CWP package together with  GEOPRESS allows the
proceseing of real 20 sselsmic data, 1o determine the
models of physical-machanical properties of madium, o
parform ihe modaling of aeismic records:

Processing Now had  bean pregared, where the
feftowing programes  are Indlcated: "“suweed” progeam 1o
downloed 20 models of mediem on different physical-
mechanica parametars, "sweweight” program to mulliphy the
miocel by e set coeffickent, "ims._degth_time® program o
racalculgte the section from fime inlo depth ecale
*wlasths_atress” the basic program 1o calculale e elkastic
pararmalers by non-clessic  theory, “compare_model
programm of Ihe quantitative compsrison of madals’ sactions
and "suximage” program to visualizg he modele” aactions
and the clastc pararmebers.

Geoclogic structure of the studied mediuvm. To
evaluats the effactivancss of GEOPRESS application there
had been used the geoophysical date on ong of e
struclures of the South Caspian Depreasion (SC0Y), It s
krowTl Heal S50 has a complex geckegical structura and is
rich with oil sl gas felda. There are numerous extnet and
acting mud volcanoes. The structural buikdings malnly have
tha diapirz form thal is characterized by sleep angles. ol
dip, numerous ampliude disiecations 3] Diference ol
depihs of the arch and synolinal parts of foida can reach Lo
2 km approximataly. Hers the lerrigenous sacton is
kaslcally consists of allemation of the thindayer streta of
clays, alftstonas, sands and rare sandslone. Here fhe
abhosmely  high  formation  presedrg is &  USLE
phenamenon, Prassurc on individual layers 5 some tens
porcentages higher tham in e swrounding ones. Al
depths 56 km the pressure and lempareturs reach
appecaimately o 0.05-0,12 GPa (800-1200 atm.) and 100"
130°C aceardingly. Efecfiveness of atudy of the geoiogice
stischere and physical-mechanical properties of such a
compiex. medium using the geophysical methode alang
with ofher fadiors, also depends significantly upon the
accounting of influsne: of the madium geodynamic stats.

Modeting to define the slasflc parameters of the
medium. The acoustic and geedynamic models of the
studied mednm in Ihe South Caspien dopression had baan
prepared by data of geophysical imvestigations, Using The
dala of acoustic logging on the compresslonal and shear
waves and density logging data on deap wolls, located In
the arch part of the sfruclure, the thindayer 10 models of
media had bean crested on the walocities of the
compressional and ehesr waves, rocks dansilies: and
tydrostatic pressure (Fig1). Then 20 medels  wars
calcutated by axtrapolation of 10 models along the seismic
hadzons for the rest commaon dapth poids (CDF) of 20
prafla, running near the desp wall which locates
appradrmalely on point GOP=T01 of the proflle. Taking inlo
accourt the confiousation of aeismic heeizons  and
distribution of rocks density i depthe and prodies, Ihere
haed been abo calcdsted the 20 model of geosktic
pressure, 20 magdel of hydrostatic pressure wae comactad
taking indo account the change of geosialic pressure In
gopth and along tha eeismic profiie. 20 models wam
calculated as fime and depth sections, like the wsual
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sachons of the esismic profilas, On medels showin feure
Z B B seen that in secllons of formation welocitise of the

compressional and shear waves the vakes of ¥V, and I,

moease for one and the same lyers as e as hey oo
Seener that i@ caussd by prassure increaza with depth
Meddel of hydrostats: presecrs had been preparsd (Fig. Aa)
Section ol prossure diference 3ong the sirate batween the
poerts. whare the Socp well locaes, and e corenl polints
=f prafe 13 i flgure db. It s sesn that the difference in
sremsure seceus e fayers of the zame name increases as
=3z maowing off the well

The deptn sections of Poisson copfficiant had boen
seoulated by 20 mindels using classks (Fig. 4a) and non-
i Theorics: by bhwes first fheory of small itk
geformabions :'Fig_ 4l In addilicn it was supposed thal bhe
ssss in madium is distibuicd cvenly in The wedical and
movizenial deeclicns. Wnen comparing the results it is s3an
S8 unlike e figure 44, on figure 4b 1he ¥alues of alastic
pmrarnior on one and By zame [ayer doeseT change
siong tha prodile. it means lhal he pressure dilferenc
Datwecsn the weil and curment peint of profile had been
hen Inbo sccoud carmedly. Thus, In e given axample

lhe &isatic parametes arg moacwaled for comedlions when
in cach Swyer the web-presaure 8 coratard along the who's
prefile. The companson of v walues hivd showed thal by
ron-clpssis feemola s value furng out lesser than oy the
clessic one. Difference of bea secliohs af Polsson
coefficlent is in figure Sa. From this it fdows Hhal an one
and the zame layers the difarence reaches dls maximal
valy belwern the arch ane gyndinal parta of tha structurs,
whars the differencse of hydostalic pressess alsd reaches
g maxineg wades (Fig. 2D In individual layers dhe
difforenen  reackes o 8%, The =sectlon of Paisaon
cosfficient differcnce, caloy'asded by thi: secosd varlant o
ey of small mAial daformatione, is givan i figure Sh
Mo he difererca In greater then by the theory of great
iniial defonmalicns, By the second varant of small initis!
deformadions Ther roassirrey walue of differencs reaches o
12 %, but ihe numter of layes wih great walues of
difsrence are more than by the theory of greal inilial
deformatiang. The cepth section of ¥Young modula had
besn a'so cakailabed by theze nodels. Here, 5 waluas oy
classic thaory 2-4 % Iegser than by rear-clissie one,
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Fig. 3. Depth sectiens of the hydroststic pressure (a) and difference of pressure Along the layars betwean polivts
wihere the well |=, and the profile curment point (b}

FResults, defved with application of thaory of greal inlté U resulls of theory of emall inibal deformation, thaugh U
deformations, theoretically ere the most acurale, so they | lest theory also reflects cormecily {qualitatively] he nature
should be accapted 38 basé: ongs, L is seen that resutta of | of  pressure  effad upon Bw  numerical waluea  of
Improseement by this thacry are neardy 2 times differ from fundamental alastic parametars af tha mediam,
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Fig. 5. Differenca of sections of the Polsson coofficlgm caloulated by clazsic and non-classic theories:
by thary of graat inftlal deformations [a) and the sacond varlam of theory of amall Initial deformations (b)

As an examphe (hete had been derdved resuits on calcasation of elestc perersdars for thick layer meinty coneleting of

siftsfone rocks, The data ae o olloaws;
£ ~0.0 5P, Wity = 2.520 kve, W - 0.008 km'a, L ={0.982 km's, p=2.34 g;'m",

P=0.05GP3, V,,=284Tkmns, V,, —1.009kmis. Vi, =1187lmis, p=2:34 glom’,

Chutputs are a5 follows:
W = 041240, v gy = 042582 B =7.3 GPay gy = 3.8 GF3,
=263 GPa, b=—408bGPa, ¢=-11432 GPa,
where, v, Y Eqamd E... — Poisson coeficient and Young modeius cakiilated by dassie and nom-tlassic

methods; a, & oand ¢ modulusess of elasticily of He 3" order,

Dilscussion. The derived results on application of naw = definitian of true {free of presswe influenca] veluse
thaoreticsf devespmeants oo condinuoes medla mechanics of the medivm ofaslic paramelers;
and the appropriafo soflware opan quile new possibddies o compdadion of more relisbe pallesn of change of the

whan esdamic inveeligetione, in particuar phivsical-machsnical propartiss of rocks on geological
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section, wherm the nfluence of pressure diferences is
Bxcluded,

» fomecast of the medium siressed siaie on values of
elastic paramatens calculaled according fo geophysical data.

Conchlusions, Thus, new theoretical investigations and
software had allowed fo create new possibiftios o inlergre
the seismic information taking into account the geodynamsc
conditions of medium, and to gel new resulls on synthelic
2D mooss of mediem. For further sssessmant of
effeciivensss of the software the acoustic model of medium
is praparing according 1o resulls of Inversion of the real

saiEmic ecords,
Tha work had bean within the Sclence
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