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Lernziele
1. Akkustische Wellen an Chorizontalen) Grenzflächen [Konzeptuell]

2
. Charakteristische Seismische Messung Ekonzeptuell
3. Refraktionsseismic : horizontale Zweischichtfall Equantitativ] Klausur

1) Waves at interfaces additional "physics": mode conversion
p-wave share

F
sin(2) =

swave

-p-ware
shells law only

* Sin (B) V2 h) * applies to the same modes

(2) (p, s)
17

11 p-wavei oblique incedence vV

Reflection Transmission coefficients

< "normal" incedence

R = SVS Sidensity
v : akk velocity

= I2-In I: seismic impedence
I2 + In

Rt[ - 1j15 if R = 1 : no transmission !
R= -1 : motransmission!

The sign of Rindicates existence or absence of polarity/phase reversal
conceptual question exam

RO *conceptually
af ~ >

t ice ↓ no reversal impedence increases

Bedrock
with depth (normally

ice

reversal
RLO

Af ~> t
water

Energy requires a relationship bew reflection and transmission :

IRI + IT) = 1

2) characteristic seismic shot record :

source receivers/geophones 1. Vair = 330ms-1p-wave
air wave

->
S

surface Surface 2. surface waves (Reyl / Love]W 7W direct body
3. reflected waves (prs)~ waves

reflected waves
4. direct body waves (p(s)

Sounde
interface 5. Headwave/Mintrop Wave

S1V2 ("Kopfwelle")



Headwave

7

T Ti
What if 0 = goo ? -> critical refraction

L .
The headwave travels below the boundary (as a body wave

With velocity v2 and it radiates waves back to

sin(i) = sincil = z

surface at the critical angle is
sin (0) (comparatively weak amplitudes)

only happens if seismic velocity increases with depth
v(z) increases with depth

Shot record
Geophone distance (X)

D
> to source

vT
t arrival of the different wave types

O

-

1. direct body wave +(x) = Ve

di E
t(x=0)=

"
2. reflected wave t(x) = 2 . Y x2

3. Headwarei t(x) = 2+
Vz What is Ap?

Xc

i tun (ic)
=
d

- Hwslope I i Xc= tan(ic) . de

W
M = x - 2tan(ic)de

+ 0

x
take over

What isOt?

⑧ cocic)=
Geophone lic

in

i 7 distance ~ d
on=

ic
M

Which way is the fastest ? t(x) = Ei) + (X- 2detan(ic)
-> depends on distance of source

Headwave = Highway = -LantancVz

sin(ic) U1 sincic)== -2 coscis) Un

= 2de(V -E - Ve)
VIVz Los Cic]
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H) Exercises - [correct velocity3

() Finish theory of refractin seismics

-> N-layer case Textbook: Clauset - Geophysics/Seismics plaFS]
-> dipped layers

key equations so far t
M

1
. ta

, pr
= Fox

a
. tr , ph

= EV + de2

2d1
3 . thwip =Ex +

m cos(i) 7Y
um

2 deVi
U1Vz

Horizontal two layer case
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in ---- da de
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mit pl Vus

in : normal refraction
-

(snells eaw)

ic: critical refraction sin(ic) = E

t= 20M +
2 M'M"

t
Mll pl

V2 V3

= 2d1 + 2dz tan = Si
VIC0S(in) Vecoscic)
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=
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t = E + (S(i) + 2S(i)

for comparison neayer case : HW
= Fax+ Cosic

=> Generalization to N-Chorizontal) layers

thW = +zakcosciuVk

Template for horizontal refraction seismics

1. collect data direct p-wave -Vvv0
T

..:...
2
. pick the first arrival

a inn
,

an
↓

I

-

-

D

-

> X

...

3) identify knick pointsm

4) linear regression for each section (first one through origin)

5) Get the velocities from (v1 , 2 .... ) from slope m=

6) Get thickness from y-intercept (Hw)

Dipped eayers
O R
# V

*

d

y d+
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.. E
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+=oscial Unloscic)
+ X . cos(E) - d-tancic) -dttancic)

Vz


