Processing MASW experiments

with geopsy
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[ Geopsy - /home/mwathele/courses/meees/exercises/masw/masw.gpy.

File | Edit View Waveform Tools Windows Help

EEUEBEEHAENEOREEEEEDREE @
||| save &
Save as ... i

Close E Open a database

@ Import signals 4

Look in: ‘,-"homefmwathele,-"cou...ees,-"exercises,r‘masw |*] &

Import headers  Ctri+I
Export ... Ctri+E ™ | computer signals

Preferences A wathele W masw.gpy
Lal

Quit ctrl+Q

[ 20.dat
ll 21.dat
I 22.dat
| 23.dat

(I
Groups

East offset (hammer)

East offset (black powder)
East shot

West shot

West offset (hammer) 4 —|[I|I]
West offset (black powder)

File pame: [masw.gp\_.r

Files of type: ‘Geopsy database (*.gpy *.sdb)

| Open an existing database
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Scheme of the experiment

N
)
¢ East
A
522
West * Usually MASW combined with refraction

e Shots 17, 18 and 20 are not used here
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[ source coordinates

l Name X

1 _Sth_lE 370.502

2 |Shot_16 351.752

s

3 |shot_17 340.033
4|shot_18 325.97

| 5|Shot_19 370.502

& |Shot_20 311.972

7 |Shot_21 297.98

| 8 |Shot_22 279.322

I 9 |Shot_23 279.322
=

Y

189.214

182.255

177.906

172.687

189.214

167.295

161.891

154.686

154.686

i Map - File 15.dat

| Rel. pos.

' Add station

| Save

Source name pattern |Shot_{Return=left(ShortFileName,length(ShortFileName)-4);} |~ | Apply
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Common parameters to view
signals from MASW:

Signals

— Appearance

[ | colors Default values

|' l l
% variable area % wiggle

l- l
Eﬂh'ﬂh rﬂﬁd

.“f

[ ] use receiver coordinates

.-!i*n

—Values

|ma>. of each trace ‘

Mormalize by | 1 ‘

ciip [overlap || [1\ Sort signals by increasing distance to source

Overlap traces by | 25.79890175

| Mo offset correction ‘

ﬂ Signals sort " :!:.,I, .'K

[ ey [mdex| oreer |[ ok |
88 SourceDistance 0 ascending | Cancel |

|Edlt‘ View Waveform Tools

[%| Lock table edition Ctrl+K

—Time range

Available range Set headers

Set receivers

Set sources

PI‘Oper‘TiCS, '|'Gb “Layer‘su | New group(s)
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-ty kSIT Spectrum of recorded signals

*

) Spectrum summary - File 22.dat Graphic - File 23.dat

File Edit Insert Format ; - -
3000— Spectrum toolbox - Eile 23.dat

- 5

2 - Windowing l Processing | Output |

= 5

= 2006 ~ Parameters

E 3 7

= i General | Raw signal | Filter | Filtered 4‘ |:J

T 1000— =

q e -

2 i Length [Exactly |v] ’1.00 5. ]7]

- - overlap by

[ | Bad sample tolerance [(I.L‘IIZI 5. ]%I
[ Bad sample threshold 99 % E',

[] Anti-triggering on raw signal

2 50—

i i

2 [ | Anti-triggering on filtered signal

a40—

oz

c =

5307 —Actions

m =3

8 =

520_: [ Auto ] [ Add ] [ Inverse l l Load ‘
Z10=

B3 (%] commor I Remove ‘ I Clear l (% update

2

40 60 80 1C Mumber of windows for | all stations |v E'-I
lLoad parametersl
0]0] 0.20 0.40 0.60 0.80 1.1

Spectrum amplitude =

Frequency (Hz)

Set output range from 5 Hz to 100 Hz
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tg: Graphic - East offset {hammer}+East offset {hlack pov

&[]

- East offset (black powder)

- East offset (hammer)
- East shot

W
._ .',w_

u.. _.._J

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

- West offset (hammer)
- West offset (black powder)

- West shot

Temporary signals

All files
Temporary files
Permanent files

All signals

)

"

Create a graphic
with all shots
Enable zoom
along Y axis
(Properties,

Y Axis

tab

to zoom/unzoom

Ctrl + central
mouse button
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Rough pick of first arrival if not already done after refraction
Left mouse button on graph contents:

Properties
[] Zoom ctri+alt+z
Zoomin  Ctrl++

Unzoom  Ct rl+-

Save layers

Add layers
M Pick Ctrl+Shift+p |

Up, down arrows to change current signal
Ctrl + left mouse button : change current signal and pick
Left, right arrows: change TimePick to pick (from O to ...)
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File Edit View Waveform Tools Windows He
vdw DME BEHEBEBEEEARNEEEREERED
Files CIESN pw . . e ) ~ B
:L[ r:g::lri P “Eﬁﬁﬁ?—;?:gj; File Edit Insert Format Tools
All files -
Temporary files = aolbo

Shot at (279.322, 154.686, 0), time=2008-05-28 06: 3(BM

Permanent files —— E—————
15.dat Pre-processing | Processing | Output | Curves suuu— —
16.dat - Source-receiver distance : =
17.dat : -
18.dat Minimum [19.0 m 5| Maximum [200.0 m {5 -
19.dat e sl ]
20.dat %/ Taper - -
21.dat - . = 5 —~
22 dat From | TimePick[0] |~ 0.0299 s E s00— E
23.dat = Sl 2 E}I.d . ; i 0.8000 s E_:— : L_--
= o 2 o
‘| a|r i — Use properties of first signal only = - g
= ~ (signal named RO12 400—
T i = (signl nam ) -
5/ Width (%) = 10 | x
East offset . E i Gt E i
East offset .. = =f=o | /% Normalization 200~
““5:;:,: =5 ﬁ*:‘;‘ i 1/sqre{distance) ) Maximum amplitude Y I . | I
Wast offset . St 1/distance ESaetim aherty 6 8 ruF 2: 40
West offsat.. = e requency [Hz) |
e Shot at (297.98, 161.891, 0}, time=2008-05-28 06:31 Sk
— Load Save Lou— -
I..Dg | Gro ups i d TS —= - .I L
t=0.6319 s (0.8319 s from T0O), Amplitude=-0.4187 :Elﬁ_slgnal_s, 9 files, free cache 251.605 Mb, :*f | 0%
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Bl

Parameters

Linear FK toolbox

~Time limits

Bl

Linear FK toolbox

Pre-processing | Processing | Output Cun.res.

~ Source-receiver distance

Minimum lﬂ 0m B Maximum |"DD om B ‘

- [%| Taper

From [this time : v| ‘D
To [during "|

Frequency band width (ratio) ‘

-[] High resolution————

[%| Damping factor

From [TimePick[D] v| |'|
To | End '| |.'
— Use properties of first signal only
— (signal named R0O12)

Linear FK toolbox

Pre processing | Processing | Dutput Curves

~ X axis sampling

From [5.00 Hz :' to |50.00 Hz :'

Step ‘ Log v| Mumber of samples [1[][] :

~¥ axis sampling————————

Width (%) = | 10 |

- [%] Normalization
@ 1/sgrt(distance) ) Maximum amplitude

() 1/distance () Spectrum energy

"u’elomt\,r |

From |1no m/s E{ to \1000 m/s B

Step ‘Lag | Mumber of samples |1DD E
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Shot at (279.322, 154.686, 0), time=2008-05-28 06:30:00 Shot at (279.322, 154.686, 0), time=2008-05-28 06:31:46 Shot at (297.98, 161.891, 0), time=2008-05-28 06:31:46

1000 100
Offset
B8O B0
Black powder
z \ ) Q
E &0 & E 60
z z z
e s :

|
& 8 20 40 6 8 10 20 40
Freguency (Hz) Frequency (Hz) Frequency (Hz)

Shot at (351.752, 182.255, 0), time=2008-05-28 06:31:456 Shot at (370.502, 189.214, 0), time=2008-05-28 06:30:00Shot at (370.502, 189.214, 0}, time=2008-05-28 06:31:46

1000w

i | Offset

100 100

800— j 80
- 1 Black powder
E s00- 8 E s0 E
z T Z Z
(] ‘0 [
e 7 o 8
- . g
400— 400—
20 20
[
6 g8 10 20 40 10 20 20

Frequency (Hz) Frequency (Hz) Frequency (Hz)



“\;\ Erg,lb
] @III!' é
% D

f/, fl‘t

Shot at (279.322, 154.686, 0), time=2008-05-28 06:30:00 Shot at (279.322, 154.686, 0), time=2008-05-28 06:31:46 Shot at (297.98, 161.891, 0), time=2008-05-28 06:31:46

1000

80
E E E 6o
z z 2
‘G ‘G 5]
= 8 =
a [1H] )
= > =

401

20

6 8 10 20 40
Freguency (Hz) Frequency (Hz) Frequency (Hz)

Shot at (351.752, 182.255, 0), time=2008-05-28 06:31:456 Shot at (370.502, 189.214, 0), time=2008-05-28 06:30:00Shot at (370.502, 189.214, 0}, time=2008-05-28 06:31:46

1000

] Offset
Black powder

100

1000

Velocity (m/s)
wWelocity (m/s)
Velocity (m/s)

Frequency (Hz) Frequency (Hz) Frequency (Hz)
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File Edit View Waveform Tools Windows Help

v B @~ EEREEERERNOEAERERR B @

Files CEN o Linear fk results (6 arrays)

All signal

S . Fi Edit I Format | Tools
Temporary signals
All files Stack selected plots S

Temporary files ; . [ Pick curves :00 I IShot at (279.322, 154.686, 0), time=2008-05-28 06:31:46 "Shot at (297.98, 161.891, 0), time=2008-

Permanent files o
15.dat Auto pick curves

16.dat Export all curves

17.dat
18.dat
19.dat
20.dat
21.dat
22.dat
23.dat

(=]
[=]
(=]

Welocity (m/s)
Velocity (m/s)
Welocity (m/s)

L ] [
Groups -

=/ Frequency (Hz)

East offset (hammer)

East shot TOuy
West shot
West offset (hammer) il
West offset (black pow... g

B00—
(5 i
w
i =
E s00—
Z ]
|
| Log | Groups | a |
Crar Aride tn find tha ahenlita maviennm and ctart nicking fram thara |"|14: cinnale 0O filor Ffron cacha 247 016 uhl "i noL. "

5 i - = mwathele@sirac:~/ar . [ Geopsy - /home/mwath: <& GIMP (3L
. & @ @ il 3 @ @ e @ -1’ 4 & mwathele@sirac:~/arr= [# Geopsy - flhome/mwat L-J‘*"'@@ 1 ,5;
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g LOHT g ===
N =l Save, cut, resample, smooth, average, manual pick curves,

:'; Geopsy - /home/mwathele/array course/200805-istanbul/tutorials/EXERCISES_MASW/masw.gpy

File Edit WView Waveform Tools Windows Help

’ %
— = ; ya: 'I'FA
e OME BEREEHEHEERNEE AFEERE D

Files CIE o Linear fk results (6 arrays) Linear FK toolbox 2
All signals _
Temporary signals LD 0 SR VRS R | Pre-processing | Processing | Output | Curves ;
All fil i
Ve, ) | Shot at (279.322, 154.686, 0), time=2008-05-28 06:30:00 ||
Temporary files Shot at (279,322, 154.686, 0), time=2008-05-28 06:30:00 Shot at (279,322, 154.686, 0),
Permanent files
15.dat TOO0 T | . = = I Load || Clear || Legend H Average l
- | 3 1
16.dat . i —_’i 1 Curve data [4] [+]»]
LY jat | ~Curve 1 of 1
18.dat 1 so0} i
19.dat e | { 1 Frequency | Period |Va|id | Average | std de\rl wet
20.dat 9 _ 1
o T = 2l il 1l 5 0.2 % 0.0010... 0 38
i jat ‘; | Properties  Ctrl+Alt+P i i - - —
i e — 2 5.11766 0.19.. (% 0.0012... 0
23.dat = [ ] Zoom Ctrl+Alt+Z | | | |
g Zoomin  Ctrl++ 3 5.23808 0.19.. %  0.0017.. 0
= i | | | |
R Unzoom Ctri+- 4 5.36134 0.18.. % 0.0021... 0
il Save layers 5 5.48749| 0.18.. 0.0022... 0
i Aqd layers 6 5.61662 0.17.. X | 0.0024.. 0
2001 3 S— Export values T e T T
e = 7 5.74878 0.17.. % 0.0031... 0
4] (1] B £/ pick - - - -
[ | I
Groups @ 6 20 | [ Ppick ordered 8 5.88406 0. 15.... %] 0,0035._.. 0
=/ Frequency (Hz)| [ gqit Freguet 9 6.02252 0.16.. % 0.0035... 0
Eastioffsel (hammer) Shot at (351.752, 182.255, 0), time=2008-05-28 06:31:46  Shot at (370.502, 189.214, 0) ' o | ' '
Lo r ind r r peat * » » r A L L I
| East offset (black pow... 10 6.16423. 0.16.. % | 0,0037._.. 0.
East shot LuuuT] TOUO™% 11 6.30928 0.15.. X  0.0017.. 0
West shot 1 il i — i i
West offset (hammer) ] i 12 6.45775 0.15.. X | 0.0014.. 0 E
West offset (black pow... 1 3 e | =
800— 800 < | r
T Name |Curve #1 | [%| visible | Actions -
@ ] 0
E 600— E 600
§| - ‘? [ Load ‘ ‘ Save | Start ?
Log | Groups | i = - l_
1716 cianale 0 filne fran carha 149 016 b S0 Ao

b 5 e 3 mm & mwathele@sirac: ~/arr [w] Geopsy - fhome/mwath: & GIMP 5 ' n
' @ Q Qs Ej a @ o e Qs J & mwathele@sirac:~/arr= [#] Geopsy - /home/mwa’ L "E@ a,staEul
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Fle Edit View Waveform

Files (=]

All signals
Temporary signals
All files
Temporary files
Permanent files
15.dat

16.dat

17.dat

18.dat

19.dat

20.dat

21.dat

22.dat

23.dat

B/
East offset (hammer}
= Q - Do DO
East shot
West shot
West offset (hammer)
West offset (black pow...

Tools

P B g~

Windows Help

EERHREEEANOEDFREORE D

Linear fk results (6 arrays)

File Edit Insert Format | Tools

] Pick curves

Stack selected plots

Auto pick curves

Export all curves

K an)
Groups @

Log | Groups |

B

m ITZAK

(Hz) Frequency (Hz)

©=2008-05-28 06:30:00 Shot at (370.502, 189.214, 0), time=2008-05

‘g
[=] id
Luuuy @
4 o -
- 400— ;
§ I :
1 1 =
800— ] M
Il - ly =
- 2001
v ] = 0
E 600- e E 600 e
‘g ] Stack of 6 grids Frequency (Hz) }-‘g atio| 1
o o R = —F
g C E L} -
400— |
Frequency (Hz) Frequency (Hz) 1 ___j
s |_ -
e — = | [ N~
4 | i | 0 P*_I I

Gride nf calartad nlat ara ctackad and 2 new nlot ic addad

120887

December 6
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= mwathele@sirac:~/arr= W] Geopsy - /home/mwat *Untitled-67.0/ (RGB, 1

0[0e e
O

[w! Geopsy -

|"|1£ cianale 0 filar fron cacha 247 018 Ml-” _||Tl
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Creating a database for a MASW experiment

Setting source and receiver coordinates
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—File format

() Always ask for file format

@ Use this format; |Automatic recognition v|

~Time reference

Usual preferences for
loading active source recordings

) Always ask for time reference
) Use this date 1 |an 2000

() Use this time 00:00;00

File | Edit : ; ,
= | = . |.l ® No common time reference (leave TO as is)
ctrl+o -
~\fiewing signals after loading
Ctrl+s

= : T files are loaded
¥ Co it only if less than |2 i
L 4 '7| at the same time

x| signal window (Table)
(% One window per file

g Import signals

i x| signal window (Graphic)
Import headers  Ctrl+

ort ... Ctrl+E

~Signal names

Preferences Ctrl+p

Quit Ctrli+Q

) Set from station

| Defaults ‘

[| show this dialog on startup | Cancel |

. /7
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File

v B

Importing recorded signals

Edit View Waveform Tools Windows

Files

Perma
15.dat
16.dat

nent files

[]

Help

Component

Time reference

W ITZIAK

File Edit
All signals

Temporary
All files

B R EEHERNEE B @ remorary

Permanent files

View Waveform Tools E

E

Directory monitoring
Seed stream

Cityshark card

3. dat+ K0

B

Start f

Groups

17.dat
18.dat
19.dat
20.dat
21.dat
22.dat
23.dat

196
197
198
199

200

i Load Signals

Look in:

ROO3
ROO4
ROOS
RO0&
ROO7
RO0O8

rtical
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical

28/05/2008 06:31:46
28/05/2008 06:31:46
28/05/2008 06:31:46
28/05/2008 06:31:46
28/05/2008 06:31:46
28/05/2008 06:31:46
28/05/2008 06:31:46

-0.200( /

-0.200000 s 0.800000 s 4000
-0.200000 s 0.800000 s 4000
-0.200000 s 0.800000 s 4000
-0.200000 s 0.800000s 4000
-0.200000 s 0.800000 s 4000
-0.200000 s 0.800000 s 4000

fhame,."rnwathelefarray_mursefzunaﬂs-istanhulftuh:riaIs,.I’E)(ERCISEE_MASW,Fstgna *i &

-J Computeri P 15.dat

"-.-\ mwathele|

L]

P 16.dat
H P 17.dat
I P 1s.dat

W 19.dat P 23.dat
IF 20.dat
W 21.dat
W 22.dat

2.0 X

ow@o

File name: |"15.dat" "16.dat"™ "17.dat” "18.dat" "19.dat" "20.dat” "21.dat" "22.dat" "23.dat"

Files of type: _ﬁignal file (*)

Open

Cancel
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| [ Lock table edition Ctrl+K
Sort
Set headers
Set receivers

Set sources

New group(s)

Rel. pos. |

Add station

Load coordinate file : "geophones.coord”
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Set proper coordinates of shot points

File |§dit| View Waveform Tools

/| % Lock table edition Ctrl+K
Sort
Set headers
L] Set receivers

— Set sources
17.da —

18.da New group(s) 2
10 A=at [ [ H

O Source coordinates 2 5 X

Y
370.502 189.214
351.752 182.255
340.033 177.906
4|Shot_18 325.97 172.687
]? Shot_19 370.502 189.214
F Shot_20 311.972 167.295 | Rel. pos.
]? Shot_21 297.98 161.891 EIAdd station

I 8 |Shot_22 279.322 154.686

Save

]9 Shot_23 279.322 154,686
I

Source name pattern EShut_{ReturnziE&{ShurtﬁIeName,Iength{5h0rtﬁ|eName‘_i-4};} - | Apply
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Set data fields I
Rl |

Add columns to

SourcefAzimuth
— SourceDistance

@ Data fields for current table

View coordinates in a table

l Remove || Insert ‘

|g SourceRoughAzimuth

|g SourceX
E Sourcey
SourceZ

|11 TO

the standard display 12| Timepick

Apply it to all
tables, not only for
current one

— TimeReference
|13

4000
4000
4000
4000
4000
4000

1.000000 s
1.000000 s
1.000000 s 340,033 177.906
1.000000 5 335.345 176.166
1.000000 s 330.657 174.427

1.000000 5 325.97 172.687
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|custom ||

Data field | Index | Title i'

Start time

End time

sampling frequency
dt

M samples

Duration

Rec x

Rec y

Rec z

Src x

Srcy

Srcz

370.502
370.502
370,502
370.502
370.502

370.502
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Organizing signals in a database: groups

w=m

EDPSY

v B -

Temporary signals [=]
All files £
Temporary files
Permanent files
16.dat
17.dat
18.dat
19.dat
20.dat
21.dat
22.dat
23.dat

(1

File Edit View Waveform Tools Windows Help

EEEREBEEARNORIEEERE O

Files SES) :

l1|I 'F‘l rr;;;:frq-' ' "-vv—-—-'-
AL e o
Sl T*I'ﬂ.{ | B

i L B Group properties

I8N [ | Create several groups

Key | AmplitudeUnit |*| ||I| ]%| ‘

| Mame |East offset (hammer) |v=

| Group containing 24 signals

Comments |20 m offset

il Parent folder

| Log | Groups [

‘ Ok |‘ Cancel |

|216 signals, 9 files, free cache 255.268 Mb”j"l

December 6th-12th 2008, Thessaloniki, Greece

0% ]|



5 Geopsy -

File Edit View Waveform Tool

v B w- B M E
Files (=i
'Temporar',r signals
All files
Temporary files
Permanent files
15.dat
16.dat
17.dat
18.dat
19.dat
20.dat
21.dat
22.dat Mo

X
w
[« =5 ] (4]+] |

Groups =S

East offset (hammer)

- East offset (black powder)
East shot
West shot
West offset (hammer)
West offset (black powder)

.. Groups |

For each shot, sort signal by increasing distance
to source and create a new group

Number Group name Comments
Shot 15 East offset (hammer) 20 m offset
Shot 19 East offset (black powder) 20 m offset
Shot 16 East shot No offset
Shot 21 West shot No offset
Shot 22 West offset (hammer) 20 m of fset
Shot 23 West offset (black powder) 20 m of fset

Finally, the database contains all information to
process MASW, save it!
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