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ﬁﬁ‘*‘“‘ Presentation of the data

Acquisition system: Geode
MarkProducts 4.5 Hz vertical geophones
Sampling rate = 4000 Hz

Geophones spacing =2 m

0 2 4 46
Offset=0m Offset =46 m
1002.dat-1006.dat 1017.dat-1021.dat
Offset =-10 m Offset =56 m
1007.dat-1011.dat 1022.dat-1030.dat
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"B @ Loading the files (EXERCISES/MASW)

S Preferences |E||X|

—— [ Load Signals
Load | Save || Mernory || Yiewers || Tools " Hy || Struckure |
File format Look in: |E| i \Documents and Settingsi|gitB.. ulSesarray_GreecelEXERCISES\ MASW V.| 0
() Abways ask for file format .
(3) Use this Format: | Aukomatic recognition b g’ M':"' CIIIITIFILI... Marne = | Sizs

1002.dat
1003.dat
1004, dat
1005.dat
1006, dat
1007.dat
1003.dat
1009, dat
1010.dat
1011.dat
1012.dat
1013.dat
1014.dat
1015.dat
1016.dat
1017.dat

Time reference I___J Igit

) Always ask for time reference

) Use this date [2000-01-01 |

: this time [o0:00 |

) o Mommon time reference (leave T0 as is)
mering signals after loading

: ; files are loaded
7 -
Do it only if less than |2 |t
Signal window (Table)

One window per File
Signal window (Graphic)

Signal names
from station narme when specified in File Format

| (& set)rooo® as name where s is the receiver number

File name: |

Files of type: |Signal file %)

Defaults

Show this dialog on startup L (0] 4 J [ Cancel ]
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= Changing the files headers B

7
rie®

15 |15 | 1002.dat | ‘Yertical 0300202007 00:00:00 | Lth20mS1,900000s | 1h20mSS,200000s | 1000 0,001 4000 4,000000s
19 19 1002.dat | Mertical 03f02/2007 00:00:00 | 1h20mS1.900000s | 1h20mSS. 9000005 | 1000 0,001 4000 4.000000s
20 20 | 1002.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mSS, 9000005 | 1000 0,001 4000 4.000000s
21 21 1002.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mS5.900000s | 1000 0,001 <4000 4.0000005
22 22 |1002.dat  “ertical 0300202007 00:00:00 | Lth20mS1,900000s | 1h20mSS,200000s | 1000 0,001 4000 4,000000s
23 23 | 1002.dat | Vertical 03f02/2007 00:00:00 | 1h20mS1.900000s | 1h20mSS. 9000005 | 1000 0,001 4000 4.000000s
24 24 | 1002.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mSS, 9000005 | 1000 0,001 4000 4.000000s
25 25 | 1003.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mS5.900000s | 1000 0,001 <4000 4.0000005
26 26 | 1003.dat  Vertical 0300202007 00:00:00 | Lth20mS1,900000s | 1h20mSS,200000s | 1000 0,001 4000 4,000000s
27 27 |1003.dat | Vertical 03f02/2007 00:00:00 | 1h20mS1.900000s | 1h20mSS. 9000005 | 1000 0,001 4000 4.000000s
28 28 | 1003.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mSS, 9000005 | 1000 0,001 4000 4.000000s
29 29 | 1003.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mS5.900000s | 1000 0,001 <4000 4.0000005
30 30 | 1003.dat | Vertical 03f02/2007 00:00:00  1h20mS1.900000s | 1h20mSS, 2000005 | 1000 0,001 4000 4,000000s5
3 3 1003.dat | Vertical 03/02/2007 00:00:00 | 1h20mS1.9000005 | 1h20mSS, 9000005 | 1000 0,001 4000 4.000000s
32 32 | 1003.dat | Vertical 03022007 00:00:00 | 1h20mS1.9000005 | 1h20mS5.900000s | 1000 0,001 4000 4.000000s
33 33 | 1003.dat | Vertical 03022007 00:00:00 | 1h20mS1,9000005 | 1h20mS5,900000s | 1000 0,001 <4000 4,000000s
34 34 | 1003.dat | Vertical 03f02/2007 00:00:00  1h20mS1.900000s | 1h20mSS, 2000005 | 1000 0,001 4000 4,000000s5
35 35 | 1003.dat | Vertical 03/02/2007 00:00:00 | 1h20mS1.9000005 | 1h20mSS, 9000005 | 1000 0,001 4000 4.000000s
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50 @ Changing the files headers

10 Mame Zomponent Time reference Start time | End time Sampling Frequency dt M samples = Duration | Recx | Recy  Recz Type

16 16 |100Z2.dat | “Wertical 03/02/2007 00:00:02  Os 4.000000s 1000
17 17 |1002.dat | “Wertical 03/02)2007 00:00:02  Os 4.000000s 1000 m Set header
15 |18 1002.dat |Vertical 03f02{2007 00:00:02 | 0s 4.000000s | 1000 The equations must be terminated by ";". Thew are executed once For all signals of the
19 19 [1002.dak  “erkical 03/02/2007 00:00:02  Os 4,000000s | 1000 current wigwer, You can use " and " ¥ like C syntax ko comment equations,
20 20 100Z.dat | ‘vertical 03/02/2007 00:00:02 | O 4,000000s | 1000 r—
s=left{right{FileMame, &),2};
21 21 1002.dat  Vertical 03{02/2007 00:00:02 | Os 4,000000s 1000 TimeReference="03{02/2007 00:00:"+s;
2z 2z 1002.dat  vertical 03/02/2007 00:00:02 | Os 4,000000s 1000 To=0;
23 23 1002.dak | Mertical 03/02/2007 00:00:02  Os 4.000000s 1000
24 24 100Z.dak | Mertical 03/02/2007 00:00:02  Os 4.000000s 1000
25 25 1003.dat | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000
26 26 | 1003.dat | Vertical 03022007 00:00:03  Os 4.000000s 1000
27 27 1003.dak | Mertical 03/02/2007 00:00:03  Os 4.000000s 1000
28 28 1003.dat | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000
29 29 1003.dat | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000
30 30 | 1003.dat | Vertical 03022007 00:00:03  Os 4.000000s 1000
31 31 1003.dak | Mertical 03/02/2007 00:00:03  Os 4.000000s 1000
32 32 1003.dak | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000
33 33 1003.dat | Mertical 03/02/2007 00:00:03  Os 4.000000s 1000
34 34 1003.dak | Mertical 03/0z2/2007 00:00:03  Os 4.000000s 1000
35 35 1003.dak | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000
36 36 1003.dak | Mertical 03/02)2007 00:00:03  Os 4.000000s 1000 variahles |F'.m|:ulitudeLlnit | Operatars |= -
37 37 1003.dat | Mertical 03/02/2007 00:00:03  Os 4.000000s 1000
< T (3, 61 Funckions |iF|{ <ronditionz, <trugx, <false= ) V|
[ apply ] [ Close

5
Februrary 21st-28th 2010, Thessaloniki, Greece



= ITZAK

Displaying the signals for the Nereé

O m offset shot

Files g X
All signals Alist o |
Temporary signals Alistr
Al files A list
Temporary files A list
Permanent files A list
1002.dat C: /Do
1003, dat /Do
1004,dat Ci/Do
1005.dat /Do
1006, dat /Do
1007.dat Ci/Da
1005.dat Do
1009, dat /Do
1010.dat C:/Da
1011.dat /Do
1012.dat Do
1013.dat C:/Da
1014.dat /Do
1015.dat Ci/Do
1016.dat C:/Da
1N17.dat Cinn Y
< >
Groups 8 X
!

(- - B R - R T, - - B S R

e O B
S tn kW N e O

A

- R = T - ST, BTy

ID Mame Component Time reference Start time | End time  Sampling frequency . dt | N samples  Duration #

1

ROO1
RO0DZ
ROO3

ROD4

ROOS
ROOD&
ROOZ
ROOE
ROOS
RO10
RO11
RO12
RO13
RO14

RO15

RO16

Wertical -0.100000s  3.900000s 1000 0,001 4000 4.000000s
Wertical -0,100000s  3,900000s 1000 0,001 4000 4,000000s

Time
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Displaying the signals for the
0 m offset shot

Appearance

[ colors

Yariable area

Yalues

max. of each trace

Layers

Mormalize by

Clip Mo w

[
o]

Projections on receiver line (m)

10

% fxis

Cwerlap traces by

Mo offset correction

¥ s

W axis

Signal index
Signal index

Station names

Civerlayed

! l*\“"»"rma\’/‘i\ﬂ'

1s

\_l

'u’m\"m“ YAy

| I
0.1s 0.2s

Tirne

Mouse fill
All rectange
Yalue |0

Thdalue |inf

[] shaw grid cells
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1002.&+Fie 1003.d... [X]
Signals a v 4 |A

Defaulk walues

Wiggle

W

1

1
2.48832

W

It Projection of receiver coordinates

arid Format a w 9

Smaoath b



ey !—mg,j- . .
SN Nl « Noise reduction » menu for

stacking the signals

Adjust TO | Stack | Adjust TO | Stack

Source-receiver distance Global time range

Mirimurn | 10,0 m % | Maximum |30,0 m ]

Time range From |T0 v| [-0.1000 |
From |T0 v| [0, 1000 | To  |End v/ |3.9000s |
To  |End v | 3.90005 |

[[] Use anly the properties of the first signal [ Use only the properties of the first signal

Signal time range

From |T0 v/ |-0.1000 |

To  |End v/ |3.5000 |

[] Use only the properties of the first signal

[ Revert ][ Apply J [ (Gt aphic ][ Unifarrm ][ Optimize ]

Highlightt |Mane v| | Highiight Nore v|
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Tirne

MR toolbo alected from File 1002. da - EE

Adiust TO | Stack

Source-receiver diskance

MirirnLmn |Eu,IZI m & | Mairnurm |14,EI m & |
Time range

From |this time v| 0,01 |
To |this time v| (0,06 |

IJze only the properties of the firsk signal
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= Stacking the signals

.
od

A ap alected fro a 1002.da s 10073. da a 1004.da # NK toolba R L ] e 1002, dz g ||=|I3
| adiust T0 Stack_|

Global time range

40

From |TO »| |-0.1000 |

{RIT To  |End v | [2.90005 |

T S

]
]

[] Use only the properties of the first signal

A i B,

P T
g e

Signal time range

]
=

F L R T Y
e ¥

Projections on receiver line {m)

From |T0 v/ |-0.1000s |

To  |End v |3.90005 |

ID P ———

[] use only the properties of the first signal

n . - " . i _\ﬂ 11}‘&%:#5&-'? [ araphic H Unifarm ][ Cpkimize ]

0= 0.2s 0.4s
Tirne

Highlight |N|:|ne L |
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ﬁ@— Remove the channel exhibiting a wrong signal q .i

¢Er|e5

- |OlX]

@ Graphic - Selected from M=E
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ans on receiver line

AN P n

Export the stacked trace

E Type of file to export

|SEG-2 (*.5602 *.dat *)

[ ] Use orignal base name

[ masimum number of signals per File |3

l

Ik

J [ Cancel ]

Projecti

Mame

00z, dat
003.dat
004, dat
005.dat
006, dat
007.dat
003, dat
009.dat
010.dat
011.dat
012.dat
013.dat
014.dat
015.dat
016.dat
017.dat

&

Size

390 KB
F90 KB
390 KB
390 KB
390 KB
390 KB
390 KB
390 KB
0 KE
390 KB
0 KE
F90 KB
0 KE
F90 KB
0 KE
F90 KB

Tvpe

dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=
dat File
dat Fil=

Date Mc ™
030z,
0302)..
030z,

=1
7]

bl
=1

i
i

File name: |STACK_SHOTDI

Files of kype: |SEG-2 (*.seg2 *.dat *)
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Compute the Fourier spectra of the noise

[ Graphic - Selected from

40,

Wl’h

o
=1

=iver line (m)

Spectrum amplitude

Distance along profile

apnydwe wruysds

20 40 60
Frequency (Hz)
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ﬁﬁ’_’ Comparison between the Fourier spectra .
om ITZAK Qe“e/‘:"l

= of the signal and the noise

[y

= o

S, .3
11 L1111

| —
IIIH\| [

Spectrum amplitude

Frequency (Hz)

noise
signal

=> Interpretation of MASW results above 10-15 Hz 7?7?77
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50 @ Open linear fk toolbox

2| Linear FK toolbox =13 2 Linear FK toalbox _ _ _ 2| Linear FK toolbox (=] E3
Pre-processing Processing Oukput || Curves | | Pre-pracessing " Processing | Output Curves | Pre-processing || Processing || Output | Curves
Tirne limits % axis sampling |5th at (0, 0, 0, tme=2007-02-03 00:00:02 v|
From |T0 +| |-0.10005 | From |0,50 He % to 15,00 He 3
Clear | |Legend | | Awerage
Curve data
Frequency band widkh (ratio) | 0.1 | % axis sampling Mo curve defined
High resolution
[ i |5IDW”855 vl Yalid Frequency (Hz) Period
Damping Factor |0,00100 | From | 0,50000 sfm % | to | 15,00000 sfm 3l

Maormalize by absoluke power

Wavelength limik

1,00 m 3

[ Load ][ Save J [ oo J[ o ] I_ Load ][ Save ]
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B [T Linear fk results (1 arrays)

File  Edit Insert Formab  Tools

= Linear FK toolbox

Shot at (0, 0, 0), time=2007- P U N
Pre-processing | Processing " Dukpuk " Curves |
........... e ——— i Source-receiver distance oy
Il Minimur Maxirnurn | 200,0 m & R e

E 12— Tapar I
g = Fraom |l:his tirme N‘_'| |':' | ——
o i To ||:|ur|ng \'_.||1 | A | I
L = e —— ——)
c ; —. :
EED E - Iz anly the properties of the firsk signal — -
g S
o . B— width (%) = | 5| | | ————=
2 &
o = = —

2 Marmnalization =l

(&) 1sgri{distance) ) Maximum amplitude =
() 1distance ) Spectrum energy
4_
¥\ i (s
|" 1 1 |:|.|E| |:|.|B ]! [ Load J [ Save ] E f f !
DS — T R R T —_—— .
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=¥ _@mw Compute the FK results disregarding
—— the first geophones

5 Linear fk results (1 arrays)

File - Edit Imsert Format Tools

Shot at {0, 0, O), time=2007-02-03 00:00:02

o
p
b
o
2
g
In]
rn
LN
(58
5
a8
o
a
o
In]
b
L
i
5
a8
(o]
=
=t
9
£
=
1
c
£
i |
b
L

¥ axis sampling

From |5,00 Hz  to |80,00H:z |
Step Mumber of samples

W axis sampling

<¥

()

T

|S|Dwness \-'|

From |0,00200 s/m % to |0,02000 sim -

[1 Mormalize by absolute power

)

Projections on receiver ling (m)

T T I m mmarm oo

20

! 2
am e

Play with the « wavelength limit » to test O’Neill and Stockoe criteria
Test the stability of results by removing one to several seismic traces

at small offsets

18
Februrary 21st-28th 2010, Thessaloniki, Greece



@ﬁq LGIT Picking the di .
icking the dispersion curve
R : P

Ll Linear fk results (1 arrays)

|-_||E”E| & Linear FK toolbox

File Edit Insert Format  Tools

| Pre-processing " Processing || Outpuk | Curves

Shakt at (0, 0, 0}, time=2007-02-03 00:00:02 |Sh|:|t ak {0, 0, 0), Hme=2007-02-03 00:00:02 V|
[Lu:uau:l J [Clear ] [Legend ] [.ﬁ.verage ]
Curve data
Curve 1 of 1
Yalid Frequency (Hz) |5
1 1757852249 | 0,
= 2 21,46672491 0, =
50
i 3 2556826656 O,
[
= L
- T — 30, 20096355 0,
"'" Froperties  Chrl4A+P
36,85113061 ]
Foarm Chrl+-alt+Z ! !
Zoom in ChrlH+ 43, 20235956 i
IInzoorm Ckrl+- B
| ¥
Save lavers urve #1 Wisible
add lavers
Expart wvalues
PR e
o0 v Pick lirnit |III,IIIIII i = |
Frequency (Hz) Pick ordered

|

Edit
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- m* Adjust the dispersion curve to the .
. rie

=== maximum energy of the beampower and
save the curve

[T Linear fk results (1 arrays)

File Edt Insert Format  Tools

Shat at (0, 0, 0}, Hme=2007-02-03 00:00:02

20

Frequency (Hz)
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‘\w-“efs,;,é_, !;g:,T EOPSY
B g Do the same exercise for

source offset =-10, 46 and 56 m

B Graphic - File STACK_SHOT0Z.5002 . : A=

=

e

b
J"’."' Source offset -10 m —
: el Lo
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@’q e%d’ﬁ* Spectral energy content of the signal
- == and noise time windows for the source

offset -10 m

L 7]

=]
2 E
a -
g £
L] o
E E
g =1
wr E

w40 P
5 5
g

=30 230
e = |
2.3 s 4
20 020
§ ] g -
10- :

2
Frequency (Hz) Frequency (Hz)

6 8 10 20 40 60 80

100~

Spectrum amplitude

Frequency (Hz)
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