Calculate a dispersion curve from multi-shots in 1D MASW

In 1D MASW processing, shots with different shot locations cannot be stacked in time domain. For example two
opposite end shots as shown below cannot processed together as raw data. Seislmager calculates Shot Cross-
correlation (SCC) gathers at first to stack shot gathers and calculate a phase velocity image from the stacked SCC
gathers. This document briefly explains the concept of SCC gather and demo summarizes how to calculate a
phase velocity image from multi shots in 1D MASW processing.
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Shot Cross-correlation (SCC) gathers

Source= -3.0m

400 600

Time (ms)
800 1000 1200 1400 1600

Shotgéthers

Distance (m)

mm
W

i

800 1000 1200 1400 1600

!

Distance [m)

l

Distance (m)

Distance (m)

Source=-20.0m

200

Time (ms)

400 600 800 1000 1200 1400 1600

Sh

(SCC) gathers

ot Cross-correlation

200

Time (ms)

400 600 800 1000 1200 1400 1600

1

Source=-20.0m
0 200 400

Time (ms)
G600 800 1000 1200 1400 1600

(
N

[ I [ [ [ }

18 1 A

Stacked
Shot Cross-correlation
(SCC) gathers

Distance (m)
L
I




1) Make file list

1.1 Select “Group (File list)”, “Make file list.”

“an Pickwin -

File (F) Edit/Display (E) View (\) Pick first arrivals (P)

Open waveform (SEG2) file(O)...

Open McSeis-3 file
Open OYO 160MX (SEG1) file
Open synthetic waveform (8hd) file

Save pick file

Print window display (P)...
Print preview (V)
Page setup (R}...

Group (File list) (G)

Downhaole seismic analysis (D) Surface wave analy

ci0 % MM & |v|HWs]v 6o

amples = 65536
e and sample numbers
estProcedure\ExampleData\MA:

Ctrl+P

2 Make file list

/]\

Organize ~ MNew folder

= Documents
PN Pictures
) Music
u Videos
hdf5
Lake Hills 1
Lake Hills 2

CTB_001

> .3_{; Dropbox

~ [ This PC

5 T Windnws (0

File name:

« TestProcedure > ExampleData > MASW_1D(multi-files)

[J Name
= 1001.dat
= 1002.dat
=/ 1005.dat
5] 1019.dat
= 1020.dat
= 1021.dat

Date modified

2015/11/23 14:57

2015/11/23 14:58

2015/11/23 15:02

2015/11/23 15:24

2015/11/23 15:27

2015/11/23 15:29

C

Type

1.2 Select shot gather files to be processed.

Q. Search MASW_1D{multi-files)

DAT File

DAT File

DAT File

DAT File

DAT File

DAT File

"1021.dat” "1001.dat” "1002.dat” "1005.dat” "1019.dat” "1020.dat”

~

Seq? file(*.dat)

Open

Size

- 1 @

1,157 KB
1,157 KB
1,157 KB
1,157 KB
1,157 KB

1,157 KB

Cancel



1) Make file list

1.3 Confirm number of files.

! & files have been opened.

OK

1.4 Set up the use of source receiver
position information in files.

Use information in file
[v Source position L
[v" Receiver position Cancel

Check to use source and receiver coordinates in file headers

1.5 Confirm file IDs.

Index Edit 1D Source (m) Istreceiver (m) Receiverint (m) # of awx Source index
T [ E E i .
1 [0 |0 o 1 [0 1 |
|2 ~ [1005 C [0 1 [0 ’2— |
3 [0 |0 |0 1 [0 E
|4 - [1020 |0 |0 1 [0 4 |
E [ C o 1 [0 E |
[v Apply source coordinates from file header @ Active data

[+ Apply receiver coordinates from file header (" Passive data

OK

i

Cancel

Next

Back

Set up

Set # of aux.

Delete

Fil

Export

Import




1) Make file list

1.5 Raw shot gathers.

Use |a|¥| to scroll shot gather files.

Status : No editing
File list : file = 1/6
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?) Calculate Shot Cross-correlation (SCC) gather

2.1 Select "Surface wave analysis”, "Stack as Shot 2.2 Click “Yes” if each file contains correct shot
Cross-Correlation (SCC) gathers (1D active data)”. locations. Clicking “No” automatically detects
shot locations based on trace amplitude.

Surface wave analysis (S) Processing (&) Option (O) Help (H)
Phase velocity-frequency transformation Ctrl+D

Stack as Shot Cross-Correlation (SCC) gathers (1D active data) 'o 5 it hot location in © header 2
) O YOuU want 10 use snot location In trace neader ¢

Yes No




?) Calculate Shot Cross-correlation (SCC) gathers

2.3 Calculated Shot Cross-correlation gathers appear. Make sure there is no time-shift among files (traces).

Status : No editing
File list : file = 1/6
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3) Stack Shot Cross-correlation (SCC) gathers

Surface wave analysis (S) Processing (A)  Option (O)  Help (H)

Phase velocity-frequency transformation Ctrl+D
3_ 1 Se | eCt “S u rfa ce wave ana |ySiS"’ “Ca | cu |ate S h O‘[‘_ Stack as Shot Cross-Correlation (SCC) gathers (1D active data)
Cross-Correlation (SCC) gathers”, “Stack SCC gathers”. "~ " |
Calculate Shot Cross-Caorrelation (SCC) gathers » Calculate SCC gather

Soatial Autocorrelation (SPAC) for 1D passive data Stack SCC gathers

File list : file = 1/6
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4) Calculate a phase velocity image

4.1 Select “Surface wave analysis”, “Phase velocity- 4.3 A phase velocity image appears.
frequency transformation” pr press “Ctrl+D”.

Status : No editing
File list : file = 1/6

4 2 S t t Source= 89.0m Phase velocity (m/s)
- e up parame ers. 0 200 400 600 800 1000
. . 0
Phase velocity-frequency transformation X
. 5
| [~ Phase velocity 0K
Start |0 m's Cancel 10
dAfic
@& End [1000 s e | 1
Downl Advanced menu
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Select “Surface wave analysis”, “Calculate Shot Cross-Correlation (SCC) gathers”, “Calculate SCC
gather” to calculate a SCC gather for each file.
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