MeToa oTpaKeHHbIX BOJSH.

* L‘|yBCTBl/ITeJ'IeH K rpaHmnuam Ha KOTOpbIX \
nponcxoanTt UsSMeHeHne akyCtn4ecKkoro
nMrnegaHca.

* |/|CI'IOJ'Ib3yI-OTCFI, B OCHOBHOM, nNpoaoribHble

BOJIHbI.

\_ J

. A\ \( /]

*  10’kn METPOB - UHXXEHEPHbIE 3aauM. SEDIMENT
* [lepBble knnomeTpbl — passeaka MIA. “*““"“ mumm
* 10’Kn KNNMOMETPOB — CTPYKTYpa KOpbl. O b

\ l '\.< / ;"// '
\ 1\ v
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3akoH CHennuyca (oTpakeHus) ans e

7/ \ Retracton bends
T~ rary toward base

Pemen

4 CencMmunyeckune nyym \
noguYnHATCA 3akoHy CHennuyca
(aHanornyHo ¢ onNTnKoOwn)

Yron nageHusi paBeH yriy oTpaXeHus, a
Yron NpOXOXAeHWs1 CBSA3aH C YoM

Ve, nageHus Yepes COOTHOLLIEHME
Vs, : \ CKOpPOCTEM. /
(L5 : “"',' K i iz .
| %, sini, smmR, sinr
mmmm |ONgitudinal | 4 = — g == &
mimpnn transverse IPI IPl Ipz
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3aBMcUMOCTb KOadhurLMeHTa NPenoMMNeHNs - OTPaXKeHUs1 OT yrna

nageHunsd BOJSIHbI Ha rpaHnLy.

Simple case: Normal incidence

Reflection coefficient

Transmission coefficient

_1 o) I > Angie of inssence
T == ; P 1-R. = - Reflection and transmission coefficients
C C 4 4 for a specific impedance contrast
4 oV, + pl
e 2 2 |

These coefficients are determined by from the product of velocity
and density — the impedance of the material.

Rc usually small — typically 1% of energy is reflected.
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Source strength

Spreading loss intrabed
1/r multiples

N/

Attenuation Reﬂec.tion
—0it coeffiient

\




Cencmunyeckas Tpacca — 3anucb 0gHOro cencmonpuemMHmnka A(xg, xg, t)

CencmorpamMmma — COBOKYMHOCTb CENCMUYECKNX TpacC

[oporpad -rpacduk 3aBUCUMOCTU BpEMEHMU npodera BOMHbI
OT UCTOYHMKA A0 NPUEMHMKA BOSTHbI OT PACCTOSIHUSA MEXAY HUMMU



BOJTHa

Boibopka OlB
[ Mpamas

OTpaxeHHble
BOJSTHbI

offset I
(@) central
detectors shot detectors
inl 0 0 0 0 ul n inl 0 n 0 | = B
(b) ond MoBepxHOCTHas
shot detectors p
n n inl (n 0 L BOJTHA

L
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Synthetic Seismogram
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Example of a synthetic seismogram showing (a) the direct wave, (b) the
reflected wave, and (¢) the critically refracted wave, Parameters of the
model are that ¥y = 600 ms; I = 1200 mis;d = 10 m.




[ogorpad oTpaxkeHHOoM BOSHbI. KuHeMaTuyeckasi nonpasBka.

B cnyyae ogHoW ropnsoHTanbHOW rpaHunubl,
rogorpad oTpakeHHOW BOSHbI UMEET BUA:

F
T = 2 SR \//Z /) ri)

=)
VI —

nnn

The arrival time curve is a hyperbola

NcecnenoBaHue BpeMeH npuxoaa BOSH B YNCTOM BUE OTHOCUTCH B
celicMopasBeKe K KMHeMaTU4eckon 3aaadve.
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Boibopka OCT (ocyLiecteneHue) W

Sequentially move shot and
receiver string across the surface
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Conventional velocity analysis.....
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Conventional velocity analysis.....
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Conventional velocity analysis.....
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MMnynbcHasa xapakTepucTuka cpeapbl,

cBepTKa.
(A
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CraTtnyeckue NnonpaBKW.

Correct for surface topography
and the weathered surface layer

Surface topography

Time correction to each trace:

t, =(E,—-E, )V

Source depth

f.s = (Es B E(‘/ )/ I'

total correction
I‘p = I‘_S_ +1,

Shift each trace by this amount
to line up deeper reflectors

Tera

— S RO . o

Asaumed Wt | Asus~ed
ocasen Feoctore

locaton
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CraTtnyeckue NnonpaBKW.

An example (a)

Pre-correction

(b)

Post-correction

Fig. 4.17 Effect of applying residual static corrections on CDP reflection data recorded at a
waste-dump site in Zealand, Denmark. Time section (a) before application of statics and (b)
after application of statics. (After Ploug, 1991
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Fresnel Zone

Tells us about the horizontal resolution
on the surface of a reflector

First Fresnel Zone

The area of a reflector that returns energy to
the receiver within half a cycle of the first
reflection

The width of the first Fresnel zone, w:

2

(a’+/°j =i +[wj
4 2

5 il
w’ =2dA +

If an interface is smaller than the first Fresnel
zone it appears as an point diffractor, if it is
larger it appears as an interface

Example:

(a)

Source
and
Recelvar
£3

NG

°cr° fa it Al ; ol
0 C €«— Firs -——a-‘? oo
Ot;} Q’W& Fresnel Zone S Q 0 ]

30 Hz signal, 2 km depth where o = 3 km/s then A = 0.1 km and the width of the

first Fresnel zone is 0.63 km
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Resolution of structure

‘;‘iu}ia -""'g.v-:—:‘ v v
—
5 Lokl A <

T
-

When you have been mapping faults in the field what
were the vertical offsets?
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3D surveys

Collect data on a grid rather
than along a line

Produces a

data cube

rather than
a line
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KnHemaTtunyeckue NnonpaBKW. 3.6 i
° W
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reflection S
The reflection traveltime equation hyperbolae
predicts a hyperbolic shape to become fatter
reflections in a CMP gather. The ~ with depth i
hyperbolae become fatter/flatter (i.e. velocity) '
with increasing velocity = 24 5
_\‘: E 22 &
x = 2.0
Il E 1.8 :\'jr
We want to subtract the NMO 1.6
correction from the common depth e
point gather . "
AT ‘C~ 1.2
NMO ™
27" L/'_ 1.0
0.8
But for that we need velocity... 0.6 [{1fHif
0.4 ([
! Il }a

02"
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Fig. 4.14 Schematic diagram showing the production of a reflection seismogram. The 12-
2 i trace record shows the time sequence of the reflected pulses from reflecting horizons, A, B,
Determ”’]e Ve|OC|ty Structu e and C. T, T,,. and T, are the twoway vertical travel-times from points R R, and R,
£ respﬁmrlv brluw (ln shotpoint, The significance of first arrivals is discussed in Section
one layer at a time 445,
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