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1.0 MASW Field Data Acquisition

1.1 Field Equipment Setup

1.1.1 Component List for Standard MASW Setup

Photograph of the MASW equipment.

1 — Windows Laptop or Tablet with Single Geode Operating Software (Geometrics Seismodule
Controller) installed.

2 — Geode Laptop Adaptor (with ethernet to USB connector, if necessary).

3 — Data Cable.

4 — Geode, 24-channel (seismograph).

5 — Geode (seismograph) Power Cable.

6 — Geode (seismograph) Power Source (12-V battery, AGM deep cycle or Lithium-lon
recommended).

7 — Geophone Spread (Seismic) Cable (with 24 channel connections and 61-socket connectors).

8 — Geophone, Vertical, 4.5Hz (with spike base and Mueller clip connectors).

9 — Free Standing Reel.

10 — Trigger Extension Cable.

11 — Hammer Switch (impact sensor, trigger).

12 — Seismic Source (20-pound sledgehammer recommended).

13 — Strike Plate (e.g., 6x6x1 inches aluminum/steel, and/or 10x10x2 inches polyethylene).

14 — 300-foot Measuring Tape.
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Photograph of the seismic array in the field.

1.1.2 Standard Setup Steps

Determine if using 5-foot, 10-foot, or both geode spacings for the array.

Check traverse area for obstructions or possible sources of error such as adjacent
utilities, large slope changes, pits, structures, etc.

Use measuring tape to layout testing traverse.
Layout Seismic Cable for the selected spacing.
Place Geophones at the correct spacing and connect to Seismic Cable:

o Geophones should be placed so they sit vertically and level with a little slack in
the connecting cable;

o Adjacent vegetation/debris should be removed so it does not “tap” the
geophones in windy weather.

Layout Trigger cable. Be sure to pull out enough cable to allow for moving the seismic
source location to either end of the traverse.
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Photograph of 4.5-Hertz Vertical Geophone Setup.

After confirming site conditions, you may need to adjust the bases on the geophones.
It is preferred to use the spike bases as the collected data is generally of higher quality.

Tripod bases are used in paved or areas of hardpan soil that will not take the spike
bases.

IMPORTANT: If spike bases cannot be installed with gentle pressure do not use a
sledgehammer or stomp/kick geophones with spike bases in an attempt to penetrate
dense soils, switch to tripod bases.

You can use a mix of spike and tripod bases depending on site conditions. Both base
types can be installed/removed using a 9/16-inch or 14 mm wrench.

When using spike bases also use a split ring washer and tighten until washer completely
closes.

When using tripod bases attach using a tripod bolt without a washer. Tighten until the
tripod is firmly attached and does not move.

It is recommended to use a wrench to tighten the bases as hand tightened bases may
become loose during setup for testing.

IMPORTANT: Do not overtighten the bases as this can cause geophone damage.
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Photograph of seismic source setup

e Place strike plate and sledgehammer (seismic source) at initial offset location.

e |[f the trigger has not been attached to the sledgehammer, attach it to the
sledgehammer on the shaft just below the sledgehammer head:

o The trigger is directional and has a black dot indicating which side should be
facing the sledgehammer;

o When using the sledgehammer be sure that the trigger is always facing up.
e Connect trigger cable to the impact sensor attached to the sledgehammer.

o |f there are multiple crew members setup for the seismograph can begin before the
array setup is complete.

o After the array setup has been completed begin seismograph setup if it has not been
started already.
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e Connect the Seismic Cable, Trigger Cable, and Data Cable on the left side of the
seismograph and the power cable on the right side.
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e Connect the power cable to the battery, and turn on the seismograph by pressing the
red “Test” button:

o The indicator light will begin flashing blue when it is powered on.
e Connect the data cable to the laptop adaptor and connect the adaptor to the PC:
o Use an ethernet to USB connector if necessary.

¥ Ethernet/USB
; Adaptor

Windows
Laptop




1.2 Data Acquisition: System ParametersandProject Setup

e All seismic data acquisition is conducted using Geometrics Seismodule Controller supplied
with the seismograph.

e Verify the array setup is complete by double checking all sensors are installed and all
connections are made:

o Review the “Field Equipment Setup” if necessary.
e If not done already, turn on the seismograph by pressing the red “Test” button:
o The indicator light will flash blue when it is on.

e Once the seismic array setup is complete and all the cable connections are made you are
ready to boot up the PC and start the Geometrics Seismodule Program.

IMPORTANT: You must connect the seismograph and have it running (when the
seismograph is on the indicator light will be flashing blue) before booting up your PC.
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Once the program starts, if you have not registered the program a Registration dialog box
will popup.

Register the program or select the “Cancel” button if you are not ready to register.

You can run the program on a trial basis for up to 100 hours total before you must register
the program to continue use.

After you have registered on program startup it will go straight to the System Startup pop-
up.
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If you do not register a second pop-up will appear.

The remaining trial time will be displayed, and you will also be required to select your
product.

Select “2: Single Geode 0S” from the drop-down menu and then select “OK”.
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The System Starting pop-up will appear each time the program is started.

During the System Starting progress the first time you start the program a series of popups
will appear each asking about a particular setting. Leave the default answer on each of
them and select “OK”.

Program Starting includes several system checks, including checking if a geode is
connected. If there is a problem with the array setup an error message will show at the
bottom of the pop-up and the program will retry several times. If it resolves the error, it
will finish setup, if not it will ask if you want to retry, run without a seismograph, or exit the
controller. If you are not running a test setup you can select “run without a seismograph”
and the program will continue setup.

e |f the problem cannot be resolved by the program, exit the controller, turn off the PC and
double check all connections and that the Seismograph is on. Once everything is verified,
restart the PC and the program.
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Once the system checks are complete the main program window will open up and setup
for testing can begin.

Here you can access all the submenus.

The “SC_survey.0000” window is the system log. Here you can see any errors in data
collection.

The “Noise Monitor Window” shows real time data from each of the geophone gauges. It
can be used to see how much background noise is present onsite and to double check that

each gauge is installed and working correctly.

The “Shot Window” displays the waveform of the recorded data for each geophone each
time the trigger starts data recording.
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The Noise Monitor Window displays the real-time status of each gauge as a waveform
display and is useful as a quick visual on the status of each gage:

O

@)

O

@)

You should be able to see each line distinctly;

If there is a lot of background noise onsite, the individual line scales may overlap;
If the noise scale is set too high, you will only see straight lines;

You can adjust the window sensitivity by adjusting the Data Channels Noise Scale.

To adjust the Data Chanels Noise Scale, right click on window for the options menu pop-up.

Click on “Noise Monitor Parameters” to open the Display Parameters menu.

Adjust the “Data Channels Noise Scale”:

o Typical values range from 0.1 to 0.3;

o Lower values are generally preferred, but selection is based on user preference;

O

It is not recommended to exceed 0.5 unless there is excessive noise in the data.

Once parameters are set select “OK” to save.
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e To save the data files create a folder on the C: drive:
o In this example we created a folder called “MASW Data”.

e To select the file path, open the “File” menu at the top of the screen then select “Storage
Parameters”.
e In the pop-up select the file path to the folder you created and name the first file:
o Each time a file is saved the program will incrementally increase the file name by
one.

Note: the file name can be only a positive numerical value (no letters or special characters
allowed). Some software packages, including SurfSeis have limitations on the file name lengths
due to the allowed header size. SurfSeis allows names with the numbers between 0 and 32000.
A file name with a higher number could be used, however may appear differently (e. g., as a
negative number) during data processing.

e The “Auto Save” checkbox is generally unchecked during Active data collection to allow the
user to review the data as it is collected:

o If the test is being run by one person it is beneficial to leave this box checked so
that the user can collect multiple data points while minimizing trips between the PC
and the strike location ;

If you are collecting Passive data this box needs to be checked.

e Once parameters are set select “OK” to save.
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e Once all parameters are set you should be ready to begin setup for Active or Passive data
collection.
e Commands for data collection are in the “DoSurvey” menu:
o Each command also has a shortcut key denoted by the number to the right of each
command in the menu.
o These shortcuts save time by allowing the user to use the command without
opening the menu.
e The most common commands and their shortcuts are Arm/Disarm (1), Clear Memory (2),
Autoscale Traces (6), and Save (7).
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1.3 Data Acquisition: Active MASW Data

Photograph of a field staff member prepared to generate acoustic energy for an Active data
survey by striking the plate with a 20-pound sledgehammer.

15
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Photograph of field setup for Active MASW survey.

e Active data collection is straightforward once the program is setup. Testing is generally
performed with at least two people. One person uses the sledgehammer to create the
seismic impacts by hitting the strike plate with the sledgehammer and moves the impact
point to each offset location as necessary. The second person monitors the program,
signals the first person to strike the plate, reviews the data, if necessary, adjusts the test
procedure, saves the data, clears the saved data then repeats the process for the next data

set.
MASW Field Form
Project Name:  Shear Wave Velocity Measurements TR202403 Operator:
Project No.: 2023-0680 Assistant:
Date: 5/15/2023 Source: 20-pound Sledgehammer
Delay: 02 Active Pazsive |Site Notes:
Sample Interval (msec): 02 02 Temperature, wind, ground conditions, surface (s0il, pavement, efe )
Record L ength (s): 1 30 Distemees in fest
Array Geophone Offset

Traverse Flle Orlentation | Spacing Offset Location Actlve | Passive Notes

T-1 10001-10005 MW-5E 5 10 W = [H]

T-1 10006-10010 MW-5E 5 25 W = [H]

T-1 10011-10015 MW-5E 5 -25 SE = [l

T-1 10016-10020 MW-5E 5 -10 SE = [l

T-1 10100-10130]  NW-SE 5 Mone | None [l B  |Distanceto road 20 feet

Example of MASW Field Form used to takes notes dur;\g Active and Passive MASW surveys

e |tisrecommended to use a field data template for taking notes during Active and Passive
MASW surveys. The Excel spreadsheet is included in the deliverable and can be modified as
needed.
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Active data is generally saved manually.
To ensure that the data can be saved manually the “Auto Save” needs to be disabled.

To disable “Auto Save”, open the “File” menu at the top of the screen then select “Storage
Parameters”.

In the pop-up, leave the “Auto Save” checkbox unchecked to collect Active data.
Double check that the Stack Limit is set to “1”.

Once parameters are correct, select “OK” to save.
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To set up the recording parameters for data collection open the “Acquisition” menu and
select “Sample Interval/Record Length”.

When you open this a warning will pop-up informing you that collected data will be
deleted. If data has not been saved, select no, save the data then re-open and select “Yes”.

Once the parameters pop-up is open select the Sample Interval. We recommend a sample
interval of 2.000 ms for all data.

Input a Record Length of 1.2 s (seconds with a Delay of -0.2 s for Active data collection.

Once parameters are set select “OK” to save.

Note: a record length may need to be increased to 2 seconds or more, if a larger geophone
spacing is used and/or the shear wave velocities are expected to be relatively low at the
test site.
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The default Trigger Parameters are for Active data collection. To check Trigger Parameters

be greyed out

for starting data collection open the “Acquisition” menu and select “Trigger Options”.

Trigger sensitivity can be adjusted using the Trigger Sensitivity slider:

o Trigger sensitivity may need to be adjusted the first time testing is run on a new
system or when the trigger sensor is replaced.

If you are collecting Active data you should not need to change anything here.

Ensure that under Trigger Mode “Standard Trigger” is selected.

The “Limit” window should be greyed out.

Once parameters are set, select “OK” to save.
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It is recommended that the program operator double check settings for active testing
before start of testing.

Once the system is armed and the Test Indicator bar is green, signal sledgehammer
operator to strike the strike plate:

o To arm or disarm the system use the Arm/Disarm command (Shortcut key 1)

When signaled, sledgehammer operator should create a seismic signal by swinging the
sledgehammer onto the strike plate:

o Sledgehammer operator should ensure that the trigger sensor attached to the
sledgehammer is always facing the operator during testing, NOT toward the strike
plate.

Once the trigger sensor detects the seismic signal data collection will begin and the
indicator bar will turn yellow.

Once data recording is completed, the indicator bar will turn green again and the data will
be displayed in the Shot Window.

If the data is jumbled (left window above) Auto Scale Traces to rescale the data (right
window above).

If data is not acceptable, Clear Memory (hotkey 2) and repeat. If data is acceptable, Save
(hotkey 7) then Clear Memory and repeat:

o Typical testing at each offset consists of five (5) strikes.

Once enough data is collected at the current offset, have the sledgehammer operator
move the strike plate to the next offset and repeat. Do this for each offset location.

Disarm the program after testing is complete.
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1.4 Data Acquisition: Passive MASW Data

Passive data collection is also very straightforward. Once the program is setup and the testing is
started it proceeds independently recording and saving the data automatically until the required
number of data files have been completed. It is best practice to have someone monitoring the
program as it collects data to ensure data collection is proceeding as planned and to make
adjustments if any problems occur.

s& - Single Geode 05 - MOT REGISTERED.
on SFle &Dieplay 7DoSurvey BWindow 0Pnant . System

| 1 Storage Parameters Auto Save OFF, Disk C\MASW Data, 4098036.0AT ??@
1 2 Read Disk | S
. N v v v
C]'I}EI'I thE J{F”EH HMorage Parameters >
- . el - e - Mend File Nurnbes I AuoS Sk Lkt [7
“ena afdseléect S -
;:1_: l:StG rage Diata Type: SEG-
ation Is Enabled.
:Rarameters”
— e [C =] P#h  [EMASW Dats -]
t, Lasr Phome (CH 24) Locaciom f,-“' Select & path fom kst of bype in to creshe & nevs folder
pmber is 4098036 - Data Dir ;'_-;/“'
Checkthe “Auto Save” box
» Geode F1
twork Card: ASIX AXSS17% US3 3 |nput”1‘” in the "5tack L'“T”t”
sicion Boards and 0 Repeater Be
0k | coes |
o=l Total Boards=3 Rcoguisitic

e Before changing setting for Passive data collection ensure that the program is Disarmed.

e Auto Saving is required for Passive data collection. To activate “Auto Save”, open the “File”
menu at the top of the screen then select “Storage Parameters”.

e Inthe pop-up, select the “Auto Save” checkbox.
e Ensure that the Stack Limit is set to “1”.

e Once parameters are set, select “OK” to save.
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2 Acquesition Filters
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1:33:11 4 Stack O
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5 Specily Channels
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7 Stack Polanty POISITIVE
8 Tngger Options Hizldef! 025, AUTO ARM, Sensiteaty 50, STANDARD TRIGGER
Bogquainion rmﬂ\:ng I?I'ar::';ﬁ:i x '5-':-!0""!‘""':1;*‘!-"'"-":"-"*" '-—ﬂl"‘“:"": o SEIEct IﬁfESH X
5 " .
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& 20008
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192 [(Stack 1, Shot Loc: 50 Feet) L3:40:47
W [3vack 1, Shor Loc: 50 Feex) 21:54

I T I O I O A
7 Intervalis 2.000 ‘ ‘

S EERERRRERERRRERERE
Input “0” for the Delay

To set up the recording parameters for Passive data collection open the “Acquisition”
menu and select “Sample Interval/Record Length”.

When you open this a warning will pop-up informing you that collected data will be
deleted. If data has not been saved, select no, save the data then re-open and select “Yes”.

Once the parameters pop-up is open select the Sample Interval. We recommend a sample
interval of 2.000 ms for all data. The sample interval of 1.000 ms can be also used,
however it will increase the data file size.

Input a Record Length of at least “30” s with a Delay of “0” s.
Once parameters are set select “OK” to save.
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To set up the trigger parameters for starting data collection open the “Acquisition” menu
and select “Trigger Options”.

Change the Trigger mode from “Standard” to “Auto” Trigger.
Input the number of files to record in the “limit” window. We recommend 30.

Once parameters are set select “OK” to save.
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Memory Clear -
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If Active testing was performed prior to Passive testing, disarm the unit before changing
settings for Passive testing to prevent premature starting of testing.

Once settings are completed and double-checked, arm the system.
If data collection does not start automatically, press the “T” key to manually trigger testing:
o The indicator bar should turn yellow once testing begins.

Observe the data during collection to ensure data quality and to make any adjustments or
restart the testing if there are any problems.

e Testing should continue automatically saving each file and proceeding to the next test until
the collection limit has been reached:

o When testing is complete system will automatically disarm.
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1.5 Data Acquisition: System Shutdown

Once testing is complete, check the saved file folder to ensure that all required data is
saved.

Once saved data is verified shutdown the Seismodule Controller program by clicking the
close program key in the upper right corner.

When the program closes a shutdown popup will appear:

o Do not unplug or turn off the Geode until the shutdown procedure for the
Seismodule controller is completed.

o You can up-plug the trigger and data collection cable while the program shuts
down.

Systern Shutting Down >

Closing Data Communication Interface

25%

SHUTTING DOWN SYSTEM

Closing Tx Status Thread

Tx Status Thread Closed Successfully ﬁ}
Collecting Diagnostic Information

Collected Diagnostic Information Successfully
Powering Down Rcquisition Boards

Setting R11 Board To Low Power Mode
2cquisition Boards Powered Down Successfully
Closing Data Communication Interface

Info Logged In File:

[ Pause Rutomatically At End To View Logging Information
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2.0 MASW Data Processingin SurfSeis

The fundamental data processing steps for both Active and Passive MASW surveys are outlined in
this section. It is important to emphasize that the recommended workflow is provided for
reference purposes only. This approach is based on the specific test data acquired during this
project and may be adjusted or modified as needed to accommodate different site conditions or
project requirements.

2.1 Active Data Processing

2.1.1 DataImport

o |z
hlcm
5 A
N

m
aal E

e Organize collected MASW field data (files in SEG2 format) in a local folder, ideally on your
C: drive for easy access. Create subfolders for each line and acquisition type (Active or
Passive).

e Launch SurfSeis. Make sure the software USB dongle is plugged in before the software.
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L4 surfseis 6+

- x
Processing Steps View Tools _Help
L o |[@ =
o o [ (P B e (35 ¢ 0 % Import SEG-2 Data Geometry Edit Data

2]
Analysis

/& Open SEG-2 Data File(s

Output File

Seimic Data Here

e Click Utilities tab on the left. Navigate to Import SEG-2 Data Files(s).
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ew Tools Help

[l [ (= [ [ [Py B2 |9 (@ (0 [0 |3 I |< 1%

Import SEG-2 Data Geometry Edit Data

14 open
€ v 4 (1> THEPC » Windows(C) » MASWDats >
Orgonize = Newfolder
3 Downlosds A Name
& Documents & sonmat
& Pictures & 910112t
Mol & sronat
002 OFN L1 Active 5ft-255W & ot0114.dat
omm & srons.at
ZooGPR

@ OneDrive - SCl Engineering, Inc

[ This PC
B 30 Objects
§ AppleiPhone
I Desktop
) Documents
3 Downloads
D Music
= Pictures
B Videos

L., Windows (C)

OFN L1 Active 5ft-255W

Date modified Tpe

®  Open SEG-2 Data File(s|

DATFile
DATFile
DATFile
DATFile
DATFile

Output File

File name:

| [se6-2seismicData (ga) v

e Navigate to the folder with the data to be processed.

Import SEG-2 Data Geometry Edit Data

1@
Processing Steps_View Tools_Help
Ta
[l o= (= [m [0 [P | (D) (@ [ @ 3% ¢ [< &
14 Open
€ v s ThsPC > Windows(C) > MASWDats >
Organize = Newfolder
3 Downloads A Name
& Documents f st011.dat
=] Pictures [ s1012.dat
Manusl f st0113.dat
002 OFN L1 Active 5t-255W & o10114.dat
o2 f st0115.dat
Zoo GPR

@ OneDrive - SCl Engineering, Inc

[ This PC
B 30 Objects
§ AppleiPhone

I Desktop

) Documents
3 Downloads
D Music

= Pictures

B Videos

‘e Windows (C:)

OFN L1 Active 5ft-255W

Date modified Tpe

en SEG-2 Data File(s|

DATFile
DATFile
DATFile
DATFile
DATFile

Output File

File name: [*910111.dat" "910112.dat" "910113.dat" "910114.dat" "910115.dat"

| [se6-2seismicData (ga) v

e Select and load your SEG2 files (5 files/records in this example).
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few Tools Help

€
(ICNERE AL L B =R =N AR AR

141 save s
« v 4 [l ThisPC > Windows (C) > MASW Data > 002 OFN L1 Active 5ft-255W
Organize v Newfolder
& Downloads '*

Name

% Documents [ st011.dat

=) pictures & sronzaat
Wenusl & stonat
002 OFN L1 Active t-255W & st011aae
orNE & sronsat
ZooGPR

@ OneDrive - SCl Engineering, Inc

[ This PC
3 30 Objects
B Desktop
% Documents
3 Downloads
b Music
= Pictures
B Videos

. Windows () v o<

Date modified

DATFile
DATFile
DATFile
DATFile

DATFile

File name: [ 002 OFN L1 Active 5ft-255W.

Save astype: | Seismic data in KGS format (*.dat)

A Hide Folders

3

Cancel

Sfiles selected

Import SEG-2 Data Geometry Edit Data

B  Open SEG-2 Data File(s]

Input Files (5 files imported)
CAMASW Datal002 OFN L1 Aciive 5258\

910111.0at
910112.0at
910113.0at
910114.0at
910115.0at

Output File
C:MASW Datal002 OFN L1 Active 5t-25SW\

Record Number

O User defined

® Use file name
& Use original number if
© foun

Note: Record number of
converted data can be
specified by user (1st option),
or by fle name (e.g., 1000 for
*1000.dat") (2nd option), or by|
original record number if found:
(3rd optio

Line1.dat

( Fe=

[3] Run Format

e Inthe Output File click Change and name the file logically (e.g., 'Line01_5ft_25ft SW’).

L4 surfseis 6+
Processing Steps_View Tools Help

7
[l [ [ [ [ [P B2 (B (H o 3% ¢l 1%

Seimic Data Here

Sfiles selected

Import SEG-2 Data Geometry Edit Data

B  Open SEG-2 Data File(s]

Input Files (5 files imported)
CAMASW Datal002 OFN L1 Aciive 5258\

910111.0at
910112.0at
910113.0at
910114.0at
910115.0at

Output File
CWAS 1 Active 5ft-25SW\

Record Number

O User defined

Use file name
& Use original number if
~ found

Note: Record number of
converted data can be
specified by user (1st option),
or by fle name (.g., 1000 for
*1000.dat") (2nd option), or by|
original record number if found:
(3rd option).

002 L1 Active 5ft-2V.dat

g

[3] Run Fgrmat

e Click Run Format. A new file will with all the converted data will be saved in the

folder with the data.
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2.1.2 Geometry Assigning

14 surfseis 6+
Processing Steps _View Tools_Help
¢ o |[@ =
Import SEG-AData Geometry Edit fflata

[l e o [ [ [P« |2 B2 o % ¢ @ %

B  Open Seismic Data File

Seimic Data Here

e Still in the Utilities tab. Navigate to Geometry, click Open Seismic Data File.

7
Processing Steps _View _Tools _Help
¢ o |[@ =
[l [ (= [ [ [Py B2 |9 (@ (0 [0 |3 I |< 1% Import SEG-2 Data  Geometry Edit Data
14 open X ‘ A
+ » ThisPC > Windows (C:) > MASW Data > 002 OFN L1 Active 5ft-255W v 0 Seal £ Ll
Organize ~  Newfolder - m e
i Open Seismic Data g
& Downlosds A Name Date modified Type Size
[ Documents [ 002 OFN L1 Active t-255W.dat o™ DATFile
= Pictures [ ot0111.dat - AM  DATFile
Manusl [ stot12dat : AM  DATFie
002 OFN L1 Active 5ft-255W [&f st0113.dat Date modified: AM  DATFile
ormpe & stortacar DATFie
. [ ot0115.dat DATFile
@ OneDrive - SCl Enginesring, Inc
[ This PC
30 Objects
§ AppleiPhone
B Desktop
] Documents
& Downlosds
D Music
= Pictures
B Videos
“ Windows (C:)
File name: 002 OFN L1 Active 5it-255W.dat | [ seismic Data -ty v
Formatting Finished

Fomatting 10114t 5 e done 100 %) - —— —— —  —— — ——— —————————————————————|

e Select the file that was created in the previous step and click Open.

30



Processing Steps View Tools Help

7
[l [ [ [ [ [P B2 (B (H o 3% ¢l 1%
S |

Import SEG-2 Data  Geometry Edit Data

B Open Seismic Data Fid

Data Type: Raw Field Data
Even-Trace? YES 24)
Record Range: 73937389 (Total)
Number of TotalTrace: 120

1000
s00
2
_200

Seimic Data Here

Formatting Finished

Fedingdat compleed -  ————————————————————————————————|

e A SurfSeis-Seismic Data Info window with information about the collected data will
show. Click Ok to continue.

I
Proce: eps View Tools Help

sing St
Analysis

&
Display |
B Open Seismic Data Fid

I

[l 4= [ [ [ [P B0 (B (@ [E ¢ 3 ¢ < & Import SEG-2 Data  Geometry Edit Data

Utilities

Survey Type X
MASW Survey Type

®Actve OPassive

Reading data completed!

e Survey Type window will appear. Select Active and click OK to continue.
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Import SEG-2 Data  Geometry Edit Data

7
[l [ [ [ [ [P B2 (B (H o 3% ¢l 1%

Field Setup)

(

Graphical Geometry

@

Define Station # (1 for the first and 2 for the second geophone), Source Distance (25 feet

in this example), and Geophone Spacing (5 feet in this example). Verify the Source

Location is on the correct side (the source would be on the side with the shorter signal

arrival time).

Specify Record(s)/Location (5 files in this example).

7
[l [ [ [ [ [P B2 (B (H o 3% ¢l 1%

Import SEG-2 Data  Geometry Edit Data
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Click OK. Check the box Save to a separate output file. Click Apply Geometry.
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Import SEG-2 Data  Geometry Edit Data

7
[l [ [ [ [ [P B2 (B (H o 3% ¢l 1%

Seismic Data File

Open

B

N DU S E R
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) dat

FN L1 Active 57-255W(Geometry)
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1
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|
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An INFO window with information about the saved data will show. Click OK to continue.

Import SEG-2 Data  Geometry Edit Data

Graphical Geometry (Field Setup)

@

I

1
\

\
|

€i$é$$g

f.)gf%

A table with the assigned geometry for each file will appear for information purposes. The

table window can be closed, this step is optional.
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2.1.3 GeneratinganOvertone (OT) Image

L& surfSeis 6++ = X
brocesing Steps View Tools Help
‘)

Fil-Seup Scanning Fnshed EE

e Click Analysis tab on the left panel.

Fil-Seup Scanning Fnshed Ea

e The panel menu will change view. Click Dispersion tab.
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ew Tools _Help

L4 Input Seismic Data File for Dispersion Analysis %
s > ThisPC > Windows (C:) > MASW Data > 002 OFN L1 Active 5ft-255W v & | Sear P
Organize = Newfolder - m @
& Downloads A Neme - Date modified Tpe size
3 [ Documents (2 002 OFN L1 Active Sft-255W(Geometry).dat oM DATF
roien 3 eometry) da ] e )\
= pictures (2 002 OFN L1 Active Sft-255W.dat DATFile
Manual & sr011.dat DATFile
002 OFN L1 Active 5t-255W & 10112t DATFile
e & sr0m3.at DATFile
aa & soriade DATFie
(& st0115.dat DATFie
@ OneDrive - SCl Enginesring, Inc
[ This PC
B 30 Objects
B AppleiPhone
B Desktop
) Documents
& Downloads
D Music
= Pictures
B Videos
‘i Windows (C:)
e nomes ]| y (T g

Field-Setup Scanning Finished

¢ Navigate to the folder where the file with assigned geometry was saved in the previous
step. Click Open.

8 surtseis 6+« - 8 x
2

sion-Curve Analysis
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e ;
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Sia ] u [ 5 2
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Back | | 1
2 1 J
7o
3 -
2 3
£ R 2
E £ 8
Eg \ "
s 1" g
g = L3
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Trace=24, Time=-200 ms

Resding dote compictcd! —

e A window with data will appear.
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] Surfseis 6o«
Record Dispersion-Curve Analysis

5
,,,,,,
]
e COCECE R
e 68 e B & W E B e R v
d @ | @ glier* [F-K " |AGC " |Mute * | SFR* |@
= FEGORD 4 7551 Gaees Sion=
2f i) s s & & P 2
¥
7
{
T )
Back }
[]
: ¥
‘

Time {ms)

Trace=11, Time=-200 ms

To evaluate the quality and consistency of the collected data files click the right arrow

[ J
button to view individual records. Ideally, they should look very similar.

To stack the data files (seismic records) click Cut/Append Records button in the menu at

the top.
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Image.  Process.
[l o= (o [ [0 [FD) | @ 0" "% B B |98 [
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Mg Output
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Reading data completed!
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}Z’ }I i X Cancel 0K
3483 7] | 1]
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Check the box All Records and click Save Output As.

= rp—
e e
b Organize = Newfolder
% I ;o x
Cantrols i
e » Ducimrs
) [TREN: T .
| EHEECAE
> - 002 OFN L1 Active 5#-255W
& al ‘e
g —[ Zoo GPR
3 T E ke
Back B 0 Objects
7] g B Desitop
B, o | %) Documents
g o
B b music

002 OFM L1 Active 5#t-285W

(Geometry).dat
st

ng 2. Windows (C) &
;:_Lk A Hide Folders
PO 5 S i 5

Tace=21, Time=-200 ms

Reading dats completed!
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A Save As window with an automatically generated new file name will appear. Click Save.




49 surfseis 6++

Record Dispersion-Curve Analysis

Rearange RCD# [

Image.  Process
Loe e [ (oo B [ @ 1% B (B2 (98 g
| RHLLEEN: U T AT =T A - TR
| |@ | @& |Eiter * [F-K * |AGC * |Mute * | SFR* |
- | RECORD # 7292 e Stion= 4
ol ot 125 105 C 65 45
2 o Tt Y s w o o
E . ”g’”’\”//ﬂﬁ Record Trace Time
|| E [EN) I 11 Record (RCD) Range
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B Save Output As ’
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Cancel
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Reading data completed!

e Click OK.

8 surfSeis 6++

Record Dispersion-Curve Analysis

e Recs Image Pro
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e @ie-rold kB EBEDRe X e @ " 4
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Controls -
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Trace=1, Time=-50 ms

Reading deta completed! ___________________________________________________________________________________]

e Click Back to navigate to the main menu to reopen the stacked file.
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L& SurfSeis 6++
Processing Steps View Tools Help

Reading deta compltel 5

e The main menu view.

=
Dispersion

2

Inversion

sToP X
® Previous session exists! What would ke to do?

(O Continue previous sessfn @ Start fiow sesfia

I
<
2

Back

Reading data completed!

e ASTOP window will appear. Select Start new session and click OK. Alternatively, you can
close the software and follow the previous steps.

39



Dispersion L4 input Seismic Data File for Dispersion Analysis X
2 r ThisPC > Windows (C:) > MASW Data > 002 OFN L1 Active 5ft-255W > v & | Search002 OFN L1 Active 5ft-..
Inversion

Organize v New folder >~ @ @
[ Desktop A Name - Type
¥ Downloads OT(002 OFN L1 Active 5ft-255W(Geometry) (CUT)(-7393)(0T) File folde
%| Documents OT(002 OFN L1 Active 5ft-255W(Geometry) (CUT)) F
& Pictures OT(OT(-7393))
Data for figures [ 002 OFN L1 Active 5ft-255W(Geometry)CUT.DAT [y,
ERT Profiles 20250425 [f 002 OFN L1 Active 5ft-255W(Geometry).dat

[&f 002 OFN L1 Active 5ft-255W.dat
[&f 910111.dat
[&f 910112.dat
@ OneDrive - SC| Engineering, Inc [& 910113.dat
[&f o10114.dat
[& 910115.dat

Interpretation 20250417

Report

[ This PC

B 3D Objects
B Desktop

& Documents
¥ Downloads
D Music

&) Pictures

B Videos

‘L Windows (C:)

File name: | 002 OFN L1 Active 5ft-255W(Geometry) (CUT).DAT

Reading data completed!

e Navigate to the folder where the stacked data file (with automatically added “(CUT)” to the
file name by default) was saved in the previous step. Click Open.

5 S E=
M 28 O B R
We ek s R EERSES XS B o
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Vertica! Stacking Record No. -7353

e A window with stacked records will appear.

Note: after the data are stacked there will be only one file/record.
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Rec Image..  Process:
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e Click on the Preprocess button. A section of the seismic record will highlight.

.n @ [ % By B 86 e
QB E&BERBS YR ¢
@ | @" |Eiter " [FK* [AGC " [Mute " | SFR* |@

G NRECO?DN.?SSQ' uzce Stalion = 4./

Full Automatic Mapping Finished

e Right click on the Overtone button to change the analysis parameters.

Note: all the buttons marked with the asterisk * can be left clicked or right clicked for
additional parameters.
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A window Overtone Analysis Parameters will appear.

(IR B @ 0% B 638
e ® k& BRDRNS Y CH ¢
i /@ | @ |Eiter* [FK" |AGC " |Mute " | SFR" |@

Image
o "
¢ =n

O

18

Full Automatic Mapping Finished

MIN MAX Interval
] [ :
MIN MAX Interval
v

@®HNormal  (Faster)
OHRLRT  (High Bagaliieg

Select the Frequency Range for data processing (1 to 100 Hertz in this example) and Phase-
Velocity Range from 50 to 4000 feet per second in this example. The Interval values can be
left by default.

Note: typically, a “useful” range of velocities and frequencies present in MASW data is 100
to 2,000 ft/s and 4 to 50 Hz, accordingly. However, the range is site specific and should be
evaluated during data processing for individual data sets.
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Ful Automatic Mapping Finished.

e Click the Preprocess button again. A section of the seismic record will highlight. Click the
Overtone button.
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Generating O Record. e _———

e An Overtone image will be automatically generated. The bottom axis represents
frequencies, and the vertical axis represents phase velocities in the data set.
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Generating OT Record.. Finished

e Click Restore Down so both seismic record and the Overtone image can be viewed in one

screen.
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Generating O Record..finished

e Click on the seismic record window to make it active.
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Generating OT Record.. Finished
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To improve the overtone image the seismic record may have to be filtered. The most
effective filter is Mute. Right click on the Mute button to select the parameters.
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In the Mute Parameters, Mute Type tab select Top.
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Generating OT Record.. Finished

e Select the start point on the right (Trace 24) and approximately 0 milliseconds (ms) on the
vertical axis, left click and drag the mouse to the left side of the record (Trace 1), and
approximately 250 ms and release the mouse button. A line with estimated velocity will
appear. Double click anywhere within the seismic record window.
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Generating OT Record_Finished

e The seismic record will be updated: the top portion of the data, above the line, will be

muted.
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e Click the Preprocess button again. A section of the seismic record will highlight.
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Pre-Frocessing Done P—

e Click the Overtone button.
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e An Overtone image (the window on the right) will be automatically updated.
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e To furtherimprove the Overtone image right click on the Mute button to select the

parameters. In the Mute Parameters, Mute Type tab select Bottom.
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Generating OT Record.. inished

e Select the start point on the right (Trace 24) and approximately 150 ms on the vertical axis,
left click and drag the mouse to the left side of the record (Trace 1), and approximately 550
ms and release the mouse button. A line with estimated velocity will appear. Double click
anywhere within the seismic record window.
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Pre-Processing Done.

e The seismic record will be updated: the top portion of the data, below the line, will be
muted.
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Generating O Record. Fnshed -  ———— ——— ———— ————————————————————|

e Click the Preprocess button again. A section of the seismic record will highlight. Click the
Overtone button. An Overtone image (the window on the right) will be automatically
updated.

2.1.4 Picking a Dispersion Curve (DC)
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Generating OT Record...Finished

e Click Maximize the Overtone image window.
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Generating OT Record.. Finished

e Right click on the Control button.
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Generating OT Record...Finished

e A DispersionParaForm window will appear.
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Genesating OT Record..Finished

e Inthe Parameters tab select the frequency range for processing. In this example 1 to 50

Hertz with the increment of 1 are selected. Click OK.

Note: Processing data with lower Increment values (e.g., 0.1) can help produce smoother
OT images and, but can also slightly increase data processing time.
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Generating OT Record...Finished

e Click Run (Extract) button.

1 surtseis 64+ - o
Processing Steps  View Tools Help
Disp 2 =@
MANUA B Oper T FNESS 0 By | & zeom || @ tiwen Fuisze | |, Editcurve | @
™ ‘ Bliseve | Plach |Auwo 4 y- | Cowol | ) Lamds | (D) Clear @ Betresn || @ undoean | Tet
Preprocess’
-]
Overtone * R ]
s Dispersion Curve (Record # = -7389) R e T ™
ek (Mid-Station # =12.5)
10.95
05
| x LE ke e e e P R R e i b e ok R L e e e ety 085
Fel 08
Resample 3.0001- 1075
’ 07 @
- g 065 3
25001 SR - &5 ..o b b s e flaiinnn e datinin s o O RIS (B OR . SER . BT &
1 E_‘ 06 5
E 2 ] 055 2
Back 2 20001 05 &
B > 045 3
I o a 04 %
£ 150074 035 2
w
03 2
1 0.25
0.2
- 0.15
""" —— == '
L = = 0.05
=8 H - — — — S — — - —
10 20 30 40 50 60 70 80 20
Frequency (Hz)

Generating OT Record...Finished

e An automatically picked Dispersion Curve (DC) within the frequency range defined will
appear on the overtone image.
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Generating OT Record...Finished

e Dispersion Curve (DC) points (shown as squares connected by a line) can be manually
edited by clicking the Edit Curve button (highlighted in blue when active) on the top panel.
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Genesating OT Record..Finished

e Points can be added by left clicking anywhere on the OT image or deleted by left clicking on
the existing point. A section of the DC could be removed by holding left button and
dragging it over to highlight the region where the points will be deleted.
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L8 surfseis 6++ = X
Processing Steps View Tools Help

E) B
Bow | Bom 4, wx | o o [ | Wrase o
B B3 seve Srtoron || Ao [ 4 y- | gontots || 2 Lamda | @ crear Sision | @ Refresh | @ uUndoEait | TSt
s
Lo
Overtone * x i :
a Dispersion Curve (Record # = -7389) Yo R ek ™
i (Mid-Station # = 12.5)
l0.95
Run (Extract) 09
3,500 {-
— l0.85
L 08
Resample 30001
= 075 o
. - 07 3
gz.soo i 065 &
e | £ ' g
ac )
= 20007 055§
I H 05 2
£ 1500 0458
[ - 7
04 =
1,000 035
. 0.3
50013 - — e e 025
_ = 0.2
= ; - == = = = - — = 10.15
10 20 30 40 50 60 70 80 %0

Frequency (Hz)

Generaing OTRecord. Finshed e o

e New points can be added by left clicking on the Overtone image with the maximum signal
amplitude.

Note: The point with the lowest frequency (on the left side of the window) controls the
maximum depth of the shear wave velocity profile generated. Care should be exercised
when picking the points in the lower frequency range (i.e., below 4 Hz) — placing a DC point
in regions where OT signal is unclear, such as areas where the curve rises sharply, can
introduce model instability and potentially lead to misinterpretation of the subsurface
conditions.

55



L8 surtseis 6+ 25 o x
Processing Steps  View Tools Help
ispersion [ C &=

B | Bew g A g |[ESY | @zen || Qe Brusee [ tmcune | @
@ undoEdit

Blseve | Guaon |[aue | 4y | gowos | 4 Lomds | @ Ciesr sigion | (@ Refresn Lokt

Preprocess*

L]
Overtone * 1 v

= Dispersion Curve (Record # = 7389) Ampmude )
Controls (Mid-Station # = 12.5)

095
09
085

Run (Extract)

]
;Ilv:

o
93
(N/s) oney esion-orjeubls

065

-
=3
@

0.55

=
n

Phase Velocity (ft/s)

0.45

o
=

035
03
,,,,,,, - 025
02

n H i - —— H— e . — = > : H — {015

50
Frequency (Hz)

B Process No_1

Generating OT Record..finished e ____________________________________________________________________________________________|

e Click Save button on the left menu panel.

14 surfs . . a
Processing ew Tools Help
L@ save As % =TETe]
A [ > ThisPC > Windows(C) > MASWData > 002 OFN L1 Active 5ft-255W v @/ | Search 002 OFN L1 Active 5ft-.. £
Organize v New folder > 0
& Downloads ¢ A Name - Date modified Type
% Documents 0 !
No items r ch your search. o 20 40 60 80 100
&=/ Pictures ’ Amplitude (%)
Manual
002 OFN L1 Active 5ft-255W 10.95
OFNP2 0.9
Zoo GPR 10.85
@ OneDrive - 5C| Engineering, Inc 0.8
10.75 »
8 This PC &
07 3
B 30 Objects S
[ Desktop ‘ 0.65 g
%) Documents 06 E
$ Downloads 055 &
2
D Music 05 8
=) Pictures 045 2
[
B videos X 0.4 Z
2, Windows (C)) | € 2 0.35
v 03
Save astype: |Dispersion Curve File (*.DC) v 025
— 10.2
~ Cancel =
g = =

- w v av v o 70 80 %
FrequW

8 Process No. 1

Generating OT Record...Finished

e Click Save to save the DC file.
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MANUAL o & o x| g [Een ]| @ zem || Qe ruses | I, cancume | @
™ Bligeve | Qieon | Ao 4 y- | Cootos | j pamds | (D) Ciear @ perresn || @ yndoean | Teot
Pregproce:
Overtone * —
- Dispersion Curve (Record # = .7389) S e ™
il (Mid-Station # =12.5)
0.95
Run (Extract) 09
* i linFo x 085
Resample i 98
£ (i) l0.75
S~ i End of data reached... o7
""""""""""""""""""""""""""""""""""" 065
Back H : ' 06
2 i i N N S e N 055
7o 05
i G 4 o S . 0.45
r o4
0.35
‘ : i 03
; i _ et 008
; ; 1 ="
= i R ——— == " : : = lo.15
10 20 30 40 50 60 70 80 %
Frequency (Hz)

Genesating OT Record..Finished

e Click OK to proceed.

2.1.5 Inversion: Generating a Shear Wave Velocity Profile

L4 surfseis 6++

Processing Steps View Tools Help

(N/s) oney esion-orjeubls

~——
[Multi-Disper.

Inversion finished

e Click Inversion tab on the left panel. If the software is re-launched Click Analysis and then

select Inversion tab on the left panel.
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i

Open Dispersion File(s) (*.DC or *DAT)

ThisPC > Windows (C) » MASW Data OFNL1 Active Sft-255W
Organize ¥ New folder
I Desktop ~ = .
& Downloads 002 OFN L1 Active 5ft-255W(Geometry)(-7388).0C

Docume

=1 Pictures

Manual

002 OFN L1 Active 5ft-255W
016 OFN L1 Passive 10ft

Zo0 GPR
@ OneDrive - SC| Engineering, Inc

I ThisPC
B 3D Objects
[ Desktop
Documents
& Downleads
& Music
& Pictures
B Videos

‘e, Windows (C:)

File name:

e Tothesaved DCfile, select it and click Open.
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L4 surfseis 6++ - X

Inversion

nversion [ STa=
ANALY SIS | ; N
7 N | B - >
: % ‘ * e
L R i Inversion Control 1-D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density Final Vs Final Vp Final Pois Final Density
=
Velocity Model
e Depth
Layer 0 25 50 75 100
2,550
2,400
2,250
b 2,100
1,950
1,800
= 1,650 [Cswavevs) ] [ Phase velodity
'g 1,500 [Amital [ Measured
T 1350 [Mcurrent A mnitial
> [MFinal [ current
1.200 OFinal R-4-5) Final
1,050 FWme Dlshrato
9200
750 tch to Love Wave Inversion
600
450 P X Stop Current Inversion (Esc)
30000000000000000000000000000000000"
475 45 425 40 375 35 325 30 275 25 225 20 17.5 15 12.5 10 75 5 [&] Pause (Spacebar)
Frequency (Hz) ‘,
Postteration Pause (s) [0
— Initial Vs ==Final Vs = Current Vs -- Initial DC — Final FM ¢ Measured FM -
Pause After Iteration lE

e Aninversion window will appear. Click Run button on the left panel. The software generates
a 10-layer velocity model by default. If more advanced data processing is required, the
number of layers can be changed by the processor.

L8 SurtSeis 6++ - o x

Inversion

B|& |4+ t;:‘ Iteration Displayed |2 5| Inversion Finished After 9 Iterations

Inversion Control 1-D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density Final Vs Final Vp Final Pois Final Density

" Iteration 9
Velocity Model RS ase
Depth -
0 25 50 75 100 =
2,550 40
2,400 30
2.250 20
2,100 e
0
1,950 40123458678 910112
1.800 Reration
1,650 [Cswtave tis) Phase Velooty
£
s 1,500 A sl EAmeasured
3 1350 A current il
>

Fnal [ current
1,200 / Clrnal R445) =
1.050 [ ey [IsmRato
= ik 5 Lovwe Wave lave
450 __,_,,_.._»»'// X Stop Current Inversion (sc)
ol P D

475 45 425 40 375 3/ 325 30 275 25 225 20 15 15 125 10 75 5 [5] Pause (Spacebar)
Frequency (Hz)
Postfteration Pause (o] [0
— Initial Vs ==Final Vs = Current Vs Initial DC — Final FM + Measmed FM
Pause After lteration 3 %

Inversion finished

e The software will automatically generate a share wave velocity profile with 10 velocity
layers. In this example the inversion process stopped after 9 iterations.
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| [4 © = |0020FN L1 Active 5ft-255W

« v 1 > This PC > Windows (C) >

st Quick access

I Desktop

¥ Downloads

‘= Documents

&= Pictures
Manual
002 OFN L1 Active 5ft-255W
016 OFN L1 Passive 10ft
Z00 GPR

@ OneDrive - SCI Engineering, Inc

= This PC

B 3D Objects
9 Desktop

‘= Documents
¥ Downloads
b Music

&= Pictures

B videos

2. Windows (C)
~x Employee Folder (M)
~ Shared (N:)

& Network

MASW Data > 002 OFN L1 Active 5ft-255W

LIRS

Name

22] 002 OFN L1 Active 5ft-255W(Geometry)(-7389)(-7389).DCT
| 002 OFN L1 Active 5ft-255W(Geometry)(-7389)(-7389)IND
002 OFN L1 ACTIVE SFT-255W(GEOMETRY)(-7389)(-7389).VO
1 002 OFN L1 Active 5ft-255W(Geometry)(-7389)(-7389).LST
© 002 OFN L1 Active 5ft-255W(Geometry)(-7389) RMSE) txt
002 OFN L1 Active 5ft-255W(Geometry)(-7389)(Vp).txt
~ 002 OFN L1 Active 5ft-255W(Geometry)(-7389)(Vs) txt
| 002 OFN L1 Active 5ft-255W/(Geometry)(-7389).DC
&/ 002 OFN L1 Active 5ft-255W(Geometry)(CUT).DAT
| 002 OFN L1 Active 5ft-255W(Geometry)(CUT).HOO
15/ 002 OFN L1 Active 5t-255W/(Geometry).dat
15/ 002 OFN L1 Active 5ft-255W.dat
&/ 910111.dat
&/ 910112.dat
&/ 910113.dat
&/ 910114.dat
& 910115.dat

Type Size

DWG TrueView D;
IND File
IVO File
LST File
TXT File
TXT File
TXT File
DC File
DAT File
HOO File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File

2KB
1KB
5KB
31KB
1KB
1KB
1KB
7KB
53KB
1KB
263 KB
263 KB
63KB
63KB
63KB
63KB
63KB

= X

~ U | Search 002 OFN

L1 Active 5ft-.. 2

e The results of the inversion are saved in the text format in the folder with the rest of the
data. This file could be opened and reviewed in a Microsoft Notepad, Excel or Word
program.

tndsg

12PN fu120/0A

e The output file has 3 columns. The first column is the middle station (calculated from the
record geometry), the second column is the depth relative to the surface and the third
column is the shear wave velocity. Visually check the correlation between the table (left)
and the profile (right). The data can be imported in Excel or other software for further

calculations.
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2.2 Passive Data Processing

2.2.1 DataIlmport

L4 surfseis 6++

Processing Steps View Tools Help

B
Analysis
Di

rsion finished

e Launch SurfSeis. If processing Passive data after Active data, it is recommended to close and
relaunch the software.

Processing Steps  View Tools Help

Mo e [ ([P (BB QB e % 2% Import SEG-2 Data Geometry Edit Data

EA

E.! ‘a'amisi
==
L= ]

Output File

e Click Utilities tab on the left. Navigate to Import SEG-2 Data Files(s).
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ThisPC > Windows (C:)

Organize v New folder
[ Desktop "
¥ Downloads
%] Documents
=] Pictures
IManual
002 OFN L1 Active 5ft-255W.
OFN P2
Zoo GPR

@ OneDrive - SCl Engineering, Inc

38 This PC
B 30 Objects
[ Desktop
%) Documents
& Downloads
D Music
&] Pictures
[ videos

2 Windows (C)

File name: ||

MASW Data >

002 OFN L1 Active 5t-255W
009 OFN L1 Passive 5ft

016 OFN L1 Pass‘/e 10ft
dnu

Date modified Type

Inversion finished

e Navigate to the folder with the data to be processed.

L4 open

« ThisPC > Windows (C})

Organze v Ne
B Desktop ~
& Downloads

% Documents
= Pictures
IManual
002 OFN L1 Active 5ft-255W
OFN P2
Zoo GPR
& OneDrive - SCI Engineering, Inc
I This PC
B 30 Objects
I Desktop
< Documents
& Downloads
& Music
& Pictures
B Videos

. Windows (C)

File name: | “910601.dat" “1

Inversion finished

MASW Data

[ 910601.dat
[f 910602.dat
[ 910603.dat
[ 910604 dat
[ 910605.dat
{ 910606.dat
| 910807.dat
| 910608.dat
| 910609.dat
[f 910810.dat
[ 910611.dat
[ 910612.dat
 910613.dat
 910614.dat
[f 910615.dat
{ 910616.dat
[ 910617.dat
[ 910618.dat
[f 910619.dat

0602.dat" “91

910604.dat" *

016 OFN L1 Passive 10ft

5.dat" “910606.dat" “910607.dat" “910608.dat” “9106¢

x @ |[=
Dat Je Import SEG-2 Data Geometry Edit Data
) ‘
Open SEG-2 Data File(s|
Output File
-
Run Format
| [seG-2eismic Data (dat)
x l W || &=
Import SEG-2 Data Geometry Edit Data
- m @
&  Open SEG-2 Data Fue@
23 K
[
K
— Output File
%
N (.det) v

Cancel

e Select and load the SEG2 files (30 files/records in this example).
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L4 surfseis 6++

- X
Processing Steps  View Tools Help
| U o @ ][=
= & (o (® Pz B BB e 3% ¢ @2 1% Import SEG-2 Data Geometry Edit Data
Open SEG-2 Data File(:
Input Files (30 files imported) Record Number
C:MASW Data\016 OFN L1 Passive 10ft\
910601 dat ~] O User defined
s10e02 6 © Use file name
91050; dat (~ Use original number if
910605.dat ~ found
910606 dat
910607 dat
910608 dat Note: Record number of
910609.dat converted data can be
910610.dat specified by user (1st option)
910611.dat or by file name (e.g., 1000 for
910612.dat 1000.dat") (2nd option), or by
. 910613.dat original record number if found
Seismic Data Here 910614.dat v | (3rd option)
Output File
CAMASW Datal016 OFN L1 Passive 10ft
Line1.dat
[¥] Run Format

30 files selected

e In the Output File click Change.

[€
[ save As % | o |l@ | =
ThisPC > Windows (C)) > MASWData » 016 OFN L1 Passive 10ft J 6 OF . Import SEG-2 Data Geometry Edit Data
Organize v New folder - (7]
J§ Downloads ~ " ' f R A
% Documents & Open SEG-2 Data File(s}
& Pictures 24 12 23 KB Input Files (30 files imported) Record Number
CMASW Data\016 OFN L1 Passive 10ft
IManual
— O Us fi
002 OFN L1 Active 5ft-255W 2:2152‘ ;E: F| ©ionrdafned
0602 dat
e : ®
OFN P2 910603 dat Use file name
P—— 024 12 D e 42 910604 dat ~ Use original number if
e r 910605 dat found
@, OneDrive - SCI Engineering, Inc graaE? i;:
5 08.dat Note: Record number of
I This PC 910609 dat converted data can be
3D Objects s oy 3 910610.dat specified by user (1st option)
30 Otjeck 204 12 8 || 010611 0at or by file name (2.9 , 1000 for
I Desktop 910612 dat *1000.dat") (2nd option), or by
2 — 910613 dat oniginal recard number if found
Documents e 910614 dat + | (3rd option)
woloads 2 e 2
& Downloads Output File
b ] ic C:\MASW Data\016 OFN L1 Passive 10ft\
& Pictures A Line1.dat
(& 910617.dat e
B Videos e -
18 Ast S 0
2 Windows (C)) w % > [&] Run Format
File name: | 016 OFN L1 Passive 10f T
Save astype: | Seismic data in KGS format (".dat) v
~ Hide Folders Save Cancel

30 files selected

e Name the file logically (“016 OFN L1 Passive 10ft" in this example) and click Save.
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L4 surfseis 6++

s X
Processing Steps View Tools Help
€ o [@ =

= & (o (® Pz B BB e 3% ¢ @2 1% Import SEG-2 Data Geometry Edit Data

Open SEG-2 Data File(s]

Input Files (30 files imported) Record Number
C:MASW Data\016 OFN L1 Passive 10ft\

910601.dat O User defined

~
e @® Use file name
910604 dat (~ Use original number if
910605.dat ~ found
910606.dat
910607.dat
910608 dat Note: Record number of
910609.dat converted data can be
910610.dat specified by user (1st option).
910611.dat or by file name (e.g., 1000 for
910612 dat 1000.dat") (2nd option), or by
. 910613.dat original record number if found
Seismic Data Here 910614 dat « | (3rd option)
Output File

C:MASW Datal016 OFN L1 Passive 10ft

30 files selected

e Click Run Format. A new file will with all the converted data will be saved in the folder with
the data.

2.2.2 Geometry Assigning

L4 surfseis 6++

s X
Processing Steps View Tools Help _g—
€ o [@ =

e m (P DS E e % ¢ Q% Import SEG-2 Dfjta  Geometry Eqht Data

Qpen Seismig Data F||4

Seismic Data Here

Formatting Finished

Formatting 910630.dat (30 files done: 99 %)

e Still in the Utilities tab. Navigate to Geometry, click Open Seismic Data File.
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L4 open * = e 5=
L ThisPC » Windows (C}) » MASWData » 016 OFN L1 Passive 10ft v Search 016 OFN L1 Passive 10R 2 Import SEG-2 Data Geometry Edit Data
Organize v New folder ~ @ @ ‘
B Desktop A Nem 17 ~
& Downloads 5 016 OFN L1 Passive T0ftdat 1 DATFile b |
% Documents ‘ o 910601.dat M DATFile 23 KB B Open Seismic Data Fil
= Pictures [&f 910602.dst x 2 4 A D 23K
IManual [ 910603.dat | § 12:44 AM 1 X
= 2
002 OFN L1 Active 5ft-255W ad 910604.dat S =
AP E[BIOGOS.GM 244 AN DAT File
[&f 910806.at 0/15/2024 12:44 AN DAT Fite
ZooGPR ~
e [ 910607.dat 412:44 AM AT File A3 X
@, OneDrive - 5CI Engineering, Inc & 910608.dat i 4 AM .
= [&f 910609.dat 2 DAT File
BB ThisPe [ 910610.dat 24 DAT File
1 30 Objects 2 910611.dst 41244 AM 5
I Desktop & 910612.dat 15/2024 12:44 AM File K
% Documents = 202412 DAT Fite
4 Downloads & 910614.dat 013 E D
} Music i 910615.det 15/2024 1 e
& 910616.dat 15/2024 12:45 AM File
| Pictures -
& 910617.dat 5/20241245AM  DATFile
B Videos [&f 910618.dat 24 12 D 3 25 K
' Windows (C) & sr0619.dat o/
File name: | 016 OFN L1 Passive 10ft.dat Seismic Data v
Cancel
T
| Formatting Finished

Formatting 910630.dat (30 fles done: 99 %) R R |

e Select the file that was created in the previous step and click Open.
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o (B P DS 3% ¢ 0% Import SEG-2 Data Geometry Edit Data

Open Seismic Data Fil

SurfSeis-Seismic Data Info X
File Name: 016 OFN L1 Passive 10t dat
Directory CA\..016 OFN L1 Passive 10ft
Data Type: Raw Field Data
Even-Trace? YES (24)
Record Range: 69036674 (Total 30)
Number of Total Trace 720

Seismic Data Here Record Length (ms) 30000
Number of Sample: 15000
Sampling Interval (ms) 2
Delay Time (ms)

X Canc

Formatting Finished

Reading data completed!

e A SurfSeis-Seismic Data Info window with information about the collected data will show.

L

o e |83

[CRE R T AT LA W sl Bie 3 e (% import SEG-2 Data  Geometry Edit Data

3
Display

B Open Seismic Data Fi§

SurfSeis-Seismic Data Info X
File Name: 016 OFN L1 Passive 10m dat
Direclory 016 OFN L1 Passive 10%
Data Type Raw Field Data
Even-Trace? VES (24
Record Range 38574 (Total 30)
Mumber of Total Trace 20
Seismic Data Her Record Length (ms| 30000
Number of Sample: 15000

Formatting Finished

Reading data completed! - |

e (Click OK to continue.
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& o 5] <3
o (B P DS 3% ¢ 0% Import SEG-2 Data Geometry Edit Data

Analysis ‘

Open Seismic Data Fil

Survey Type X
WASW Survey Type
O Active (@ Passive

ve MASW Surv O Remots
Seismic Data | POSSVE MASW Survey Type: O Remote]

X coca

Formatting Finished

Reading data completed! S R RREEEEEE=—=—=————————————.

e Survey Type window will appear. Select Passive and then Roadside. Click OK to continue.

Note: for linear Passive array Roadside is used. If a 2-dimensional array (e.q., circle, L-shape,
etc.) is used, then Remote option should be selected in Passive MASW Survey Type.

L ol@ =

e [ o [ ([P (@R E ¢ 3 @ (R Import SEG-2 Data Geometry Edit Data

RECORD # -6903

% Roadside-Passive

|2 3 2 B o«
Fa A
Channe! [ : == .: Road Offine

@—@—@— » ¢ +» —D—@O—
Receiver P
specng [+

e e e S Road Offine |20 =
Road Ce
—————————— i e SN —=1 Receiver Array Move (+/-) Record(s) / Location
Current Record £ = 6303 in# of stations) |0 v n 3
Receiver Array Move Recora(s) / Move Distance Untt Record Range to Apply
fat v or3o - 0 = @1 O meter: -
in#ofsiatons (+or [0 |2 X @fest (O meters woits L s et

X Cancel + Apply Geometry [ Save to a separate output file

Qutput Fie Name in Fokder.

2800026004000 2000200001 B00016:

0008200098

Trace=21, Time=17318 ms

Reading data completed!

e Define Station (1 for the first and 2 for the second window works in most cases), Channel (1
for the first, the rest will be automatically assigned), Receiver Spacing (i.e., Geophone
Spacing) (10 feet in this example), Road Offline (distance from the road, 20 feet in this
example), and Record(s)/Move (30 files in this example). Select correct Distance Units.
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& o 5] 2
e w9 [P: (DS E e 3% ¢ 0% Import SEG-2 Data Geometry Edit Data
RECORD # -6903 FolderCAMASW Data\016 OFN L1 Passive 107
Offset (N/A) 016 OFN L1 Passive 10ft.dat

Trace#

S Open Seismic Data Fil

Roadside-Passive

- f| Station[t [z 3 2 2B
E Station #'s Distance
2 8| WARNING! X Last Channel (24) |24 | unit
T @fet  Ometer
Receiver-Array-Move has been set to zero (0)! Curpoet Record =:6083
This means specified records were acquired without moving array. —
A Road Offine [20 =
g Are you sure about this?
& Receiver Array Move (+/) Record(s)  Location
© Feens 3 o) Loc
g (n#ofstations) [0 |2 ElE
; o = B :
Recever Array love Record(s)  Move Dstance Unt Record Range to Apply
in % of stations (= or -) [0 @feet O meters Begn [5903 v n [Go8 o]

..... T o= 3  Apply Geometry | [ Save to a separate output file

Output File Name in Folder:

28000260002400022000200001800016000140001200010000 8000 6000 4000 2000 O

)
8
8
2

-8
2
=1
=1

i)

Trace=21, Time=17318 ms

Reading data complete! |

e A Road MASW-Field Setup window will appear, with a warning message to confirm that all
30 records were collected at one location. Click OK.

8 SurfSeis 6++ o X

Processing Steps

RECORD # 6903
<3 Offset (NIA)
Display Tracedt s 0 15 A

View Tools Help

L o | |[%

e [ (WP (@R ¢ 5% e % Import SEG-2 Data Geomelry Edit Data

B  Open Seismic Data File

Rosdside-Passive

¢  Graphical Geomelry (Field Setup;

AN AN o

i

t = Station #°s Distance

= |
3 === Last Channel (24) (24 | § Unit
FIETEE @ Ot
- . T I Current Record = 6903
sEE=22 3
§ F;%% Road Offine (20 =

=X ELET . RSN e

g g§§§ eceiver Array Move (+/
=3 £ = 3 in # of stations) |0 = 0 &
TR FT S S
)

Record Range to Apply

000200001 E00016000140001 200000008000 6000 4000 2000 0

llnl‘m !

separate output file

Output Fie Name in FoldR

CWASW Datal

000620009E00+FA0022000020008TN00ST000F ID00Z I0000T 0008 0009 000F 0002 O

016 OFN L1 Passive 101(Geometry) dat B3 cnange

] Append output data to il (if t aeady exists
Trace=14, Time=29800 ms

Reading data completed! - - == == = = =

e Check the box Save to a separate output file. Click Apply Geometry.
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e w9 [P: (DS E e 3% ¢ 0% Import SEG-2 Data Geometry Edit Data

RECORD # -6874 Folder:.CAMASW Data\016 OFN L1 Passive 101t
Station (W/A) 016 OFN L1 Passive 10ft dat

Open Seismic Data File

i
I
by hethel

Roadside-Passive

|
j

9 Graphical Geometry (Field Setup]

U

=3

== g

- = station #'s Distance

’§ ;g Frstchannel (1) |1 |3l  Receiver Spacing |10

- e S =22 o
= = 0 Field-setup-encoded output file saved as Last Channel 4) |2¢ o] e
Current Record = 6903 @ba One
016 OFN L1 Passive 10f(Geometry).dat

&= Road Offine [20 7
& Receiver Array Move (+/-) Record(s) / Location
PN Lee
g (n#ofstations) [0 [ » |3
& — ) B

'

Record Range to Apply

Begin |6

v| ena [6874 ]

 Apply Geometry Save to a separate output file

Output File Name in Folder:
CAMASW Data\016 OFN L1 Passive 10t

[016 OFN L1 Passive 10fi(Geometry).cat | ' B change

3000028000260002400022000200001800016000140001 2000100008000 6000 4000 2000 O

(] Append output data to fie (if t aready exists

Trace=14, Time=29800 ms

Inserting Offset...Finished .. R EEE———.

e An INFO window with information about the saved data will show. Click OK to continue.

L8 surseis 6++

Processing Steps  View Tools Help L3

L

& | BE | A |Displsytype (st each receiver]C

Analysi (R Tl TP T St Al Tl R T Tl TR T T S T T T S S T |
& - i s a1 . B e T e
Display ' 2 y P " 2w " f - - P M

z a ) meter

+ Apply Geometry Save to a separate output file

Output Fie Name in Folder
CMASW Data\015 OFN L1 Passive 10ft

016 OFN L1 Passive 10fi(Geometry) dat [ cnange

300002800(RE00R400022(
'
000080008200092000#200(

] Append output data to il (if t aeady exists

Trace=24, Time=20518 ms

Field-Setup Scanning Finished

e A table with the assigned geometry for each file will appear for information purposes. The
table window can be closed, this step is optional.
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2.2.3 Generating anOvertone (OT) Image

L4 Surfseis 6++ - X
Processing Steps | View Tools Help
£ SEG2->KGS Conversion K ’ — =
5 ctry Assignment G
o 9
? BimeE e 355 ¢le % Import SEG-2 Data Geometry Edit Data
Rispersion-Curve Analysis Ctrl+D |
urve Images M {
irves (from Images) P RECORD # -6874 Folder:C\MASW Data\016 OFN L1 Passive 10ft

016 OFN L1 Passive 10ft.dat
ogfn Curves 1 5 10 15 20
Open Seismic Data File

€ Eit Alt+F4

Wi

Roadside-Passive

9 Graphical Geometry (Field Setup]

W

Y
i

A
i

o
b
i

% Station #'s Distance

e Frstchannel (1) |1 |3l  Receiver Spacing |10
-- ;% Last Channel (24) |24 | Unit

- = Current Record = 6903 Bt Owis

&= Road Offine [20 7

& Receiver Array Move (+/-) Record(s) / Location
© Be- Lo

2 (n#ofstations) [0 [ » g

E P = L

Record Range to Apply

Begin [6903 | Ena [6874 ©
v Apply Geometry Save to a separate output file

Output File Name in Folder:
CAMASW Data\016 OFN L1 Passive 10t

[016 0FN L1 Passive 10fiGeometry) dat | | B chance

(] Append output data to fie (if t aready exists

0000E00088)0093000#20002200008D008T0009T000+T000ZTO000T 0008 0009 000F OOOZI o

g
&
=1
8
8
g
Q
8
=1
B
=1
8
=1
@
=1
8
8
=1
g
=1
=1
&
g
8
=]
g
g
2
8
a8
g
=1
=1
@
g
8
=]
=1
g
=1
8
&
g
=1
=]
g
.
=1
=1
8
=]
=1
8
@
g
=1
=1
2
&

Trace=1, Time=1618 ms

Fild:Setup Scanning Finizhed |

e Click Processing Steps at the software window top. If it is visible close and re-launch
SurfSeis.

e Click Make Dispersion-Curve Images.

@
[4# input a Seimic Data File to Make a Dispersion-Images File *
ThisPC > Windows (C)) > MASWData » 016 OFN L1 Passive 10ft J 016 OFN L1 P B
Organize + - m @
I Desktop ~ - e modi Type ~
& Downloads -
% Documents P

&1 Pictures
Manual
002 OFN L1 Activ
016 OFN L1 Passi

Zoo GPR
& OneDrive - SCI Engineering, Inc
I This PC

B 30 Objects

[ Desktop

% Documents

& Downloads

& Music

&/ Pictures

B Videos & 910617.dat
i Windows (C:) [ 910618.dat

File name: | IR

Seismic or Ovegne (OT) data

Cancel

Field-Setup Scanning Finished

e Navigate to the folder where the file with assigned geometry was saved in the previous
step. Click Open.
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Dispersion

SurfSeis-Seismic Data Info X

File Name: IFN L1 Passive 10ft(Geometry) dat

Directory CA\..016 OFN L1 Passive 10ft
M Sper.
| Data Type: Passive-Roadside
Even-Trace? YES (24)
Record Range: 69036874 (Total 30)
Number of Total Trace 720
Record Length (ms) 30000

15000

Number of Sample:
[ Sampiing Interval (ms) 2
Back

Reading data completed!

e A SurfSeis-Seismic Data Info window with information about the collected data will show.

Phase-Velocity - Frequency (Overtone [OT]) Generator [~ ]

B Image... Process
o (1@ OO By (B (2B
W& B e dPe & BB ERI%

i |@ | @ |Fiter * [F-K* |AGC * [Mute * | £
Dispersion - ~ RECORD #6903 (Sousce Station= 1) |

¢
Full Auto

Phase-Velocty - Frequency mage Searching Angle  Records and Algorithm

ase Velochy (fUs)

w B
om0 0 <]
g Fyacek 000 3]
Inversion =

[Multi-Disper.

9 -0

Note: A higher constrast wil make
] sirongest dispersion-curve
energy (e.g., fundamental mode)

Low Medum High ore prominent

200 100

[Juse last parameters B Save Parameters 1 Restore Parsmeters

Dats\018 OFN L1 Passive 10ft
L1 Passive 10R{Geometry).dat

CAMASW Datal016 OFN L1 Passive 108
OUTPUT | 016 OFN L1 Passive 10ft(Geometry)(PassiveOT) dat

Time (ms)

800 700 600 S00 400 300
' '

Stock Same Me-Staton OTs. []  Append Outpat [] Change Output

— i T : X concel

Field-Setup Scanning Finished

e Aseismic record window and the Phase-Velocity — Frequency Overtone [OT]) Generator
window will appear.
Note: typically, a “useful” range of velocities and frequencies present in MASW data is 100
to 2,000 ft/s and 4 to 50 Hz, accordingly. However, the range is site specific and should be
evaluated during data processing for individual data sets.

If Active and Passive data will be combined later, it is recommended to use the same
frequency and velocity range and the interval values for both data sets.
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Image. Proces:

hﬁ“l#lﬁ@lﬂ"\
W& (E [~ ren [ de Pe & By

.:.Em}

Phase-Velocity - Frequency (Ove

ertone [OT]) Generator B

Phase-Veloctty - Frequency Image Searching Angle Records and Algorithm

Frequency (Hz)

Phase Velocity (fis)

i |@ | @& |Eiter * |[F-K * |AGC!
BEpsais RECORD # <4503 Goue Station w [ @ ow @ B
Offiet(ft) sn zn ‘ - ‘
Q' Trace#t max [s0  [& max ‘
Inversion = ’ "
£ ‘:<<<§ﬁz \, interval [0.200 nterval
8
) Cocknst Note: A higher constrast will make
8 v strongest disy ve
energy (e
: e i oy (5,8
3
8
8
& " Du e last parameters B Save Parameter: ¥ Restore Paramete
e8
g CAMASW Data\016 OFN L1 Passive 10ft
B INPUT 016 OFN L1 Passive 10ft(Geometry) dat

m
H
=
500

CAMASW Data\016 OFN L1 Passive 10ft
& 10ft(Geometry) (PassiveOT) dat

Append Output []

Change Output

600

700

o =

800

Processin g Passive Overtone Record(s)

e |n the Phase-Velocity — Frequency Overtone [OT]) Generator window select the
Frequency Range for data processing (1 to 50 Hertz in this example) and Phase-Velocity
Range from 50 to 4000 feet per second in this example. The Interval values can be left by
default. The Stack Same Mid-Station must be checked. Click Start Processing button.

= [

Phase-velocty - Frequency mage Searching Angle  Records and Algorithm

Fr H. Phase Velo (ftis)
= ol AGC - o
Dispersion "RECORD # 6874 (Source Station s 32 wm [ B
Offser(ft) 0 w0 LI T k=
Trace# 5 10 15 2 uax [0 | MAX [s000 [2 ‘
Inversion -
interval |0.200 nterval |10 :‘
=
Multi-Disper. INFO x

AFqV [i.e, an overtone (OT)] file has been created
It can now be opened for dispersion-curve extraction
016 OFN L1 Passive 10f{Geometry)(PassiveOT).dat

e The Software will automatically start processing all 30 files. An INFO window will appear
with a message that the overtone image is generated.

Note: Overtone image is saved as a file but is not shown in the software during this step.
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2.2.4 Picking a Dispersion Curve (DC)

L9 Surfseis 6++ — X
Processing Steps  View Tools Help

B3 SEG2->KGS Conversion K

¥ Geometry Assignment G

g Dispersion-Curve Analysis Ctrl+D

Make DispersWg-Curve Images M
Pick Diypersion Qirves (from Images) P \

urves 1

Alt+F4

Processing Pasive Ovetone Recor..Finzhed |

e Click Processing Steps at the software window top. If it is visible close and re-launch
SurfSeis.

e Click Pick Dispersion Curves (from images).

@

[# 1nput 2 D\sners\mn—(u"\re%m‘agesFile *
1 ThisPC > Windows (C)) > MASWData » 016 OFN L1 Passive 10ft J 016 OFN L1 Pa: B
Organize v New folder = |
I Desktop ~

& Downloads
% Documents

[ 016 OFN L1 Passive 10ft{Geometry)(PassiveOT).dat

&1 Pictures
Manual
002 OFN L1 Active 5#t-255W
016 OFN L1 Passive 10ft
Zoo GPR

@ OneDrive - SCI Engineering, Inc

I This PC
B 30 Objects
[ Desktop
“= Documents
& Downloads
2 Music
& Pictures
B Videos

‘e, Windows (C:)

v < >

File name: | D16 OFN L1 Passive 10ft(Geometry)(PassiveQT).dat Dispersion-curve Image file ("C ~

*Oi“f Cancel

SRS PR H A e e

e Navigate to the folder with the data to be processed and open the Overtone image
generated in the previous step.
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Dispersion Frequency-Velocity (FQV) (aka, Overtone) Record Info X
CAMASW Data\016 OFN L1 Passive 10\
2 FieName: 016 OFN L1 Passive 10ft(Geometry)(PassiveOT) dat
Inves

N wAx ne
Frequency (Hz): L E
Phase Velocity (fus): [0 | D
Begin End Listt
Record Range: [Bo0s | [so03 | [anist -]
Mid-Station Range: (2 [z ] [anus v

*Numbers listed in increasing order

Input Seismic Data: WA

Data Type: Roadside Passive MASW
Current Record (Mid Station): -6903 (12)

Contrast: 3

Road Offiine Distance 20

Processed Quadrands. 3rd (SW) 4th (SE)
Azimuth Interval (degrees): 10

Azimuth Output Saved: va

X cance

Field-Setup Scanning Finished

e AFrequency-Velocity (fqV) (aka, Overtone) Record Info window with information about
the saved data will show. Click OK to continue.

U4 SurtSeis 6++

Dispersion-curve Picking

[ St (o < [l
B 1t Qath . =
Bounds Hl O Osn | R A" | combinet

[ Show Aliasing Velocities ¥ ] Show Full Spread Size . e |
[ Show 2-Trace Spread Aliasing Velocities & [ Show Half Spread Size

RIZ:BIE('IOZ £903; Mid-station = 12; Spread size = 230 (fi); Source Offset= N'A

= i
Extract DC 3,800
3,600
Save DC 340098
| 3,200 F =
3,000 F
2,800
2,600
2,400 -
2,200
2,000
1,800
1,600 =
1,400 -
1,200 =
1,000 -
800
600 =
400 -
200 1~

B0 .

Phase Velocity (ft/s)

5 10 15 20 25 30 35 40 45
Frequency (Hz)

Field-Setup Scanning Finished

e An Overtone image generated from stacked 30 Passive MASW files will appear.
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L8 surfseis 6++
Dispersion-curve Picking

4

Sufacsaveode (oo To <
1st Q) 4th

O 2nd gsm | % || A | combinet

Boungs
= [[] Show Aliasing Velocities 7
[[] Show 2-Trace Spread Aliasing Velocities ®

[[] Show Full Spread Size
- [[] Show Half Spread Size
Controls

20

k] 60 30 100
Amplitude (%)

Record = 6903; Mid-station = 12; Spread size = 230 (ft); Source Offset= N'A
4,000 g

=
Extract DC 3,800

o]

3,600 -
3,400 -

Save DC

3,200 B &

3000f--+4 8 g
& 28001448 s

.

Back 2600 448 E
2,400

o]

2,200 -

Inversion 2,000 f---

1,800 -~ e

1,600 =+~ i
1,400 F--- 8=

Phase Velocity (ft's)

1,200 -

1,000 --- L f

800 - L B

—

600 i
400 -

£

e

200 zzasesas

Status

Field-Setup Scanning Finished

e Click Bounds on the left panel.

25
Frequency (Hz)

30

£

Surface-wave Mode |

B S " Oae | @reren ¢ ‘m R

5 Qah .
Bounds Il () % A | Combined @ Undo Curve

() 15t
O2ad

O sth
| [[] show Aliasing Velocities ¥

- []show Full Spread Size
it [_] Show 2-Trace Spread Aliasing Velocities &

[] Show Half Spread Size

RIZ:&ID(IO: 6903; Mid-station = 12; Spread size = 230 (fi); Source Offset = N'A

Phase Velocity (ft/s)

Status

3800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600

1,400 -

1,200
1,000
800
600

400 -
200 FT- -

WARNING!

Would you like to import the last settings used?

Frequency (Hz)

Ficld-Setup Scanning Finished

e A WARNING! window will appear. Click No.

Note: if multiple data sets are processed in the same session, importing the last setting used
could be selected.
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L8 surfseis 6++ _ %
Dispersion-curve Picking

Surface-wave Mode ST i
S Sy | @refieh| ¢ | [Stingh| B Fdit curve
1st Q) 4th .
O nd gs&h B | % | A" combines @ Undo Curve
= [[] Show Aliasing Velocities 7 [[] Show Full Spread Size .
A3 ] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size 0 20
Controls

k] 60 30 100
Amplitude (%)

Record = 6903; Mid-station = 12; Spread size = 230 (ft); Source Offset= N'A
4,000 gy

=
Extract DC 3,800
3,600 -
3,400 -1+ 18-
3,200 -
3,000 -1+ 8- -
2800158 -
2,600 445 et
2,400 -
2200f AbL
2,000 4 S -
1,800 -~ P =
1,600 -
1,400}
1,200 (- \ ¥
1,000 : : o

800 f---- tak " ;
600 frioeioeeoe o - e . -f bt e
400 L . o :
200 —

——

Save DC

Phase Velocity (ft's)

1O

5 10 15 20 25 30 35 40 45
Frequency (Hz)

Status

Fikd:Setup Scanning Finizhed e o

e Using left click pick the proximate locations for the dispersion curve based on the maximum
signal amplitude in the Overtone image. The Fundamental Mode (lowest velocity) must be
picked.

I SurfSeis 6++ 2 o X

Dispersion-curve Picking

B o || =
9{&""}?2? [@reten g = m s, Edit Curve
555 BE |0 % v 0o
| [[] show Aliasing Velocities ¥ [ show ull Speead se : .
[ Show 2-Trace Spread Aliasing Velocities & [] Show Half Spread Size 0 20 s e

{ ’ RT(OJID‘IO; £903; Mid station = 12; Spread size = 230 {fi); Source Offset = NA

3800~
3,600
3,400
3,200

3,000
2,600
| 2,400

2,200
2,000
1,800
1,600 =
1,400 -
1,200 £
1,000 -
800 £
600 -
400 - >
200 FE -

Phase Velocity (ft/s)

Frequency (Hz)

Status

Field-Setup Scanning Finished e ___________________________________________________________________________________________|

e Click Extract DC button on the left panel.
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L8 surfseis 6++
Dispersion-curve Picking

Surface-wave Mode
Ol ek ]

st Q) 4th
O 2nd g 5th =

Bounds

@ refresh| 9 | St

2| A" | combine® @ Undo Curve

1o, Edit curve

[[] Show Aliasing Velocities 7

Controls

Record = 6903; Mid-station =
4,000

kot ] Show 2-Trace Spread Aliasing Velocities ®

[[] Show Full Spread Size
[[] Show Half Spread Size

: Spread size = 230 (ft); Source Offset= N'/A

0 6
Amplitude (%)

80

100

=
Extract DC 3,800

bl

3,600

3,400
3,200

Save DC

3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400 -~ L
1,200 1=+~ Jaa=2

1,000 --- pis

»
=
2
Q
o2
(3
>
@
1%
©
F~
T

800 -~ -

5

5

o

- = o
<

600
400

S

1)

200

Status

15 20 25

30

Frequency (Hz)

[= Dispersion Curve Extracted

Signalto-Noise Ratio (S/N) |

(N/S) oney aston-or

Field-Setup Scanning Finished

e Adispersion curve will be automatically generated within the limits picked in the previous

step.

L8 surfSeis 6++

Dispersion-curve Picking

wgewauem @?!M*‘ 9, [

Qad
st Qath .
Oxd O sth Ar

[v_'hrditc
) Undo Curve

[] show Aliasing Velocities 7
(] Show 2-Trace Spread Aliasing Velocities &

Fuﬂ Spread Size
[[] Show Half Spread Size

Rei:gloﬁlol £903: Mid-station = 12: Spread size = 230 (fi); Source Offser= N'A

06
Amplitude (%)

|
(EA
=]

Phase Velocity (ft/s)

S
@

E)
a
N/S) oney estop-oreul

3
=

02

Field-Setup Scanning Finished

15 20 25

30

Frequency (Hz)

[ Dispersion Curve Extracted -

Signalto-Noise Ratio (S |

40

45

e Click Save DC button on the left panel to save the current dispersion curve.

S

Note: the dispersion curve can be edited by clicking Edit Curve button on the top panel.
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L4 save As

002 OFN L1 Active 5ft-255W
016 OFN L1 Passive 10ft
Zoo GPR

@ OneDrive - 5C Engineering, Inc

8 This PC
B 30 Objects
[ Desktop
| Documents
& Downloads
D Music
=] Pictures
B videos

‘i Windows (C) v <

%
+ > ThisPC > Windows (C:) > MASWData > 016 OFN L1 Passive 10ft v t P
Organize v New folder -
& Downloads ¢ A Name .
%) Documents
No ites
&=/ Pictures
Manual

File name

Save as type: | Dispersion curve (*.DC)

~ Hide Folders Sav Cancel

20 40 60 s 100
Amplitude (%)

1

o

o

lo

o

N > i
O Dispersion Curve Extracted W Ratio (S/N) |

Status

(N/S) oney asion-oreubls

Field-Setup Scanning Finished

e Save the dispersion curve file in the data folder.

B ¥ [Cneten o [up] s |

Bt Jah

O2ad

QO sth

Combined & Undo Curve

kS
Save DC

]
]
Inversion

Phase Velocity (ft/s)

Status

[[] Show Aliasing Velocities ¥
(L] Show 2-Trace Spread Aliasing Velocities &

[ Show Full Spread Size
[] Show Half Spread Size

3800
3,600
3.400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600

1,400

1,200
1,000
800
600
400

200 -

th:&lu(lu: 5903; Mid.-station = 12; Spread size = 230 (fi); Source Offset = N'A

20

0 6
Ampitude )

9 0 Last record has been processed and saved.

You can now proceed to the inversion process.

Frequency (Hz)

‘D Dispersion Curve Extracted - Signal-to-Noise Ratio (S/N) ‘

g
F
A
@
H
-]
2
H
d
=

Ficld-Setup Scanning Finished

e AnINFO window will appear. Click OK to proceed.
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2.2.5 Inversion: Generating a Shear Wave Velocity Profile

L9 surfseis 6++

- X
Dispersion-curve Picking
Dispersion [ =&
MANUAL
fggae @ refesn| 9 ° Ls_t!td! P Edit Curve
Boﬁds for % A combine® @ Undo Curve
= [[] show Aliasing Velocities ¥ [[] show Full Spread Size . Il .|
A3 [] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size 0 20 2 60 30 100
Controls Amplitude (%)
Record = 6£903: Mid-station = 12; Spread size = 230 (ft): Source Offset= N'A
= 4,000 g - T
Extract DC 3800 1-+4 -5
3,600 :
Save DC 340048
3,200 8+
3,000
& 28005~
£ 2600514
> 2400 | :
' Ig 2.200
X S 2000f 48 =
> 1,800
& 1600 F~ ¥ =
£ 1400 -8 =
& 1200~ X o ¥
1,000 - 2 O ‘ ~
800 f---- e N £
600 S i - <
400 S = o} e Qe o
200 --
i
5 10 15 20 25 30 35 40 45
Frequency (Hz)
Status

Field-Setup Scanning Finished

e Click Inversion tab on the left panel to continue from the previous step.

L8 surfseis 6++
Processing Steps  View Tools Help
g SEG2->KGS Conversion K

¥ Geometry Assignment G

¥y Single-Record Dispersion-Curve Analysis Ctrl+D

Jake Dispersion-Curve Images M
P  Pick Disp@yon Curves (from Images) P
5] InvertQispersiin Curves o
& Eit Alt+F4

T
A\

Exit

Generating OT Record...Finished

e Alternatively, If the software is re-launched the Inversion can be started by clicking

Processing Steps button on the top panel from the main menu and then Invert Dispersion
Curves.
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L9 surfseis 6++

Axis

Ea & gy t>

nversion Control 1-D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density Final Vs Final Vp Final Pois Final Density

Velocity Model

H Depth
Layer 0 25 50 75 100 125 150
3.400
&l Appro; 3,200
3,000
15 2,800
Each 2,600
2,400
= 2.200 [swave ) | [Phase veloaty |
kS 2,000 il [AMessured
< 1.800 M current [ nitial
- 1,600 & MFinal M current
¢ . [Final R-M-5) MFinal
1.400 * [IsMNRatio
S i P-Wave
1,000 Lt
200 L Switch to Love Wave Inversion
600 X Stop Current Inversion (Esc)
400 . .

|

| 25 225 20 17.5 15 125 10 75 5 [#] Pause (Spacebar)

| Frequency (Hz)
Postiteration Pause (s) |0

Pause After lteration 3 =

— Initial Vs ==Final Vs = Current Vs -- Initial DC — Final FM ¢ Measured FM

Field-Setup Scanning Finished

e Aninversion window will appear. Click Run button on the left panel. The software generates
A 10-layer velocity model by default. If more advanced data processing is required, the
number of layers can be changed by the processor.

o x
|8 ==
EE & 44 :" Tteration Displayed 12 4| Inversion Finished After 12 Iterations
s
Rur .
= Inversion Control 1.D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density Final Vs Final Vp Final Pois Final Density
Tteration 12
Velocity Model RMS 715
Depth =
Laye! 0 25 50 75 100 125 150
3400 "
& Approx 3.200 £l
3.000 2
E s P
0
250 o H 10 15 0
2,400 teration
% 2,200 [ swavetvs) [ ehase velooty |
£ 2,000 MAintal [Ameasured
£ 1800 A current it
= 1600 Ernal Ecument
K [JFnal r4-5) [AFnal
1,400 T [OJsmrato
1.200
1.000
800
600 3 Stop Current Inversion (Esc)
400
25 225 20 175 15 125 10 75 5 [] Pause (Spacebar)
Frequency (Hz)
Post.tteration Pause (s} |0
— Initial Vs ==Final Vs = Curtent Vs - Initial DC — Final FM + Measured FM
Pause After Heration 3

Inversion finished

e The software will automatically generate a share wave velocity profile with 10 velocity
layers. In this example the inversion process stopped after 12 iterations.
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016 OFN L1 Passive 10ft - X

bome e vew °

« v 4 @ > ThisPC > Windows (C) > MASW Data > 016 OFN L1 Passive 10ft v\ | Search 016 OFN L1 Passive 10ft 2
Name - Type Size A
st Quick access
. Deskiop P OT(016 OFN L1 Passive 10ft(Geometry)(PassiveOT) File folder
2] 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).DCT DWG TrueView D 1K8
Dooa % 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903)IND IND File 1K8
B Documens #7016 OFN L1 PASSIVE 10FT(GEOMETRY)(PASSIVEGT)(-6903)(-6903)1V0 IVO File 3ke
&= Pictures » 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).LST LST File 23KB
{Manual 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(RMSE).bxt TXT File 1KB
002 OFN L1 Active 5ft-255W 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(Vp).txt TXT File 1K8
016 OFN L1 Passive 10ft ~ 016 OFN L1 Passive 10ft(Geometry) (PassiveOT)(-6903)(Vs).txt TXT File 1K8]
Z00 GPR 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903).0C DC File 38
|5 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)JPG IPG File 249k8
@ OneDrive - SCI Engineering, Inc [ 016 OFN L1 Passive 10ft(Geometry) (PassiveOT)(Azimuth).dat DAT File 45KB
= This PC £/ 016 OFN L1 Passive 10ft(Geometry) PassiveOT).dat DAT File 472K8
9 30 Objects 016 OFN L1 Passive 10ft(Geometry)(PassiveOT).H0O HOO File 1K8
W Desiasn M 016 OFN L1 Passive 10ft(Geometry).dat DAT File 423578
T 1 016 OFN L1 Passive 10ftdat DAT File 42,357 KB
1 910601.dat DAT File 1423 K8
& Bowtas &/ 910602.dat DAT File 1423 KB
& Music &/ 910603.dat DAT File 1,423 KB
&= Pictures 1/ 910604.dat DAT File 1423 KB
B videos 1 910605.dat DAT File 1423 K8
< Windows () 1 910606.dat DAT File 1423 K8
~x Employee Folder (M) 1 910607.dat DAT File 1423 K8
< Shared (N) 1 910608.dat DAT File 1423 K8
1 910609.dat DAT File 1423 K8
& Network & 910610dat DAT File 1423 KB
1 910611.dat DAT File 1423 K8
1 910612.dat DAT File 1423 K8
1 910613.dat DAT File 1423 K8
& 910614.dat DAT File 1423 K8
1 910615.dat DAT File 1423 K8
& 910616.dat DAT File 1423 K8
&/ 910617.dat DAT File 1423 K8 7
4Sitems 1 item selected 340 bytes =

e The results of the inversion are saved in the text format in the folder with the rest of the
data. This file could be opened and reviewed in Microsoft Notepad, Excel or Word program.

H
Velocity 5"
sauBnsaanbibREEe 3
88888838888 88888 g
M ES
N 5
12.000 -5.423 437.156 ] ?
12.000 -12.202 337.717 g
12.000 -20.676 715.474 5 e
12.000 -31.268 575.865 - §
12.000 -44_.508 1143.861 s E
12.000 -61.058  1114.51% s
12.000 -£1.746  1080.943 L
12.000 -107.606  1640.446 B 2 =
12.000 -139.931  2252.818 Iz z
12.000 -174.914  3253.295 £ 5
I )
s 3
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g
g 3
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5
2 ke -
ERNN 5 H
3 3
&
2
E
o
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h g
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e The output file has 3 columns. The first column is the middle station (calculated from the
record geometry), the second column is the depth relative to the surface and the third
column is the shear wave velocity. Visually check the correlation between the table (left)
and the profile (right). The data can be imported into Excel or other software for further

calculations.
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2.3 Combining Active and Passive Data

SurfSeis 6++
Processing S§ps
3 SEG2->KGS

iew Tools Help

P
B2 Invert Dispersion Curves I

€ Eit Alt+F4

Invrsion inihed e o

e Click Processing Steps at the software window top. If it is visible close and re-launch
SurfSeis.
Click Pick Dispersion Curves (from images).

e Click Pick Dispersion Curves (from images).
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Processing Steps _View _Tools _Helf
L4 Input a Dispersion-Curve-Images File X
1+ > ThisPC > Windows (C:) > MASWData > 016 OFN L1 Passive 10ft v Search FN L1 Passive 10ft 0
Organize v New folder v
I Desktop A Name
¥ Downloads OT(016 OFN L1 Passive 10ft(Geometry)(PassiveOT)
2| Documents [=f 016 OFN L1 Passive 10ft(Geometry)(PassiveOT).dat
&=/ Pictures k
Manual

002 OFN L1 Active 5ft-255W
016 OFN L1 Passive 10ft
Zoo GPR

@ OneDrive - SCl Engineering, Inc

8 This PC
B 30 Objects
[ Desktop
= Documents
¥ Downloads
D Music
&] Pictures
[ videos

2 Windows (C)

v < >

File name: | 016 OFN L1 Passive 10ft(Geometry) (PassiveOT).dat | | Dispersion-curve Image file ("¢ ~

Fikd:Setup Scanning Finizhed e o

e Navigate to the folder with the Passive Overtone image generated in the previous steps and
open the file.

Frequency-Velocity (FaV) (aka, Overione) Record Info x

C:AMASYY Data\016 OFN L1 Passive 10f
File Name: 016 OFN L1 Passive 10R(Geometry)(PassiveT) dat

e
Frequency (Hz): 2

[Multi-Disper. Phase Velocity (ft/s}: 10

— Beain End Lt
Record Range: 5903 | [6903 AllList
Mid-Station Range: 12 12 Al List |

"Numbers fisted in increasing order

Input Seismic Data A
Dats Type: Roadside Passive MASW [
Current Record (Mid Station): -6903 (12)
Contrast
Road Offine Distance 20
Processed Quadrands: rd (SW) 4th (SE)

Azmuth interval (degrees)

Azmuth Output Saved:

X cancd

Field-Setup Scanning Finished

e AFrequency-Velocity (fqV) (aka, Overtone) Record Info window with information about
the saved data will show. Click OK to continue.
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L8 surfseis 6++

Dispersion-curve Picking

ist

Bounds O

Surface-wave Mode
Ol ek ]

(gm
O sth

(@ Refresh | § =
B | %] A | combinet

Controls

=
Extract DC

3,800
3,600
3,400

Save DC
| 3,200

3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

Phase Velocity (ft's)

600
400

= [[] Show Aliasing Velocities 7
A: ] Show 2-Trace Spread Aliasing Velocities ®

[[] Show Full Spread Size
[[] Show Half Spread Size

Record = 6903; Mid-station = 12; Spread size = 230 (ft); Source Offset= N'/A
4,000 g

20 30 100

k] 60
Amplitude (%)

o]

e tianimis

800 f----

—

£

e

200

Status

25
Frequency (Hz)

30

Field-Setup Scanning Finished

e An Overtone image generated from stacked 30 Passive MASW files will appear.

L8 SurfSeis 6+

Dispersion-curve Picking

(&

ole

-]
Bounds G

Surface-wave Mode

@
Q st
O 2nd

O sth

(@ Refresh

|8 %

Phase Velocity (ft/s)

Status

[ Show Aliasing Velocities ¥
[ ] Show 2-Trace Spread Aliasing

3,800~
3,600 f -

3,400
3,200
3,000
2800
2,600
2,400
2,200
2,000
1,800
1,600

1,400 §-+

1,200
1,000
800
600

400 feseeeeoe
200 o

~

RE;BID(IO: £903; Mid-station = 12; Spread size = 230 {fi); Source Offser= N'A

[[]Show Full Spread Size
[ show Half Spread Size

Frequency (Hz)

Field-Setup Scanning Finished

e Click Stitch Combine* button on the top panel.
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4
Dispersion-curve Picking

s x [=@=]
1+ » ThisPC > Windows (C:) » MASW Data > 002 OFN L1 Active 5ft-255W v 0 Search 002 OFN L1 Active 5ft p
Organize v New folder - @ @
I Desktop A Name - Type Size :
I L] 20 40 60 80 100
¥ Downloads o [ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(OT)(-7393).DAT X 164 K8 Amplitude (%)
| Documents ’ u 002 OFN L1 Active 5ft-255W(Geometry)(CUT).DAT 53
=] Pictures 5 002 OFN L1 Active Sft-255W/(Geometry).dat 2 N
IManual S 002 OFN L1 Active 5ft-255W.dat 6 i
002 OFN L1 Active Sft-255W [-:1 D0t11ctat
016 OFN L1 Passive 10ft L,(gwm'd“
ik [&f 910113.dat K
i & 910114.dat
@ OneDrive - SCI Engineering, Inc [& 910115.dat
5 This PC
B 30 Objects
[ Desktop
2 Documents
& Downloads
D Music
&= Pictures
B Videos
‘i Windows (C)
File name: “ | Overtone (OT) reckd file (*.dat; ~ -
Cancel :
5 10 15 20 35 40 45
Frequenc
Status

Field-Setup Scanning Finished

e Navigate to the folder with the Active Overtone image generated in the previous steps
and open the file.

€]
F .3
] o|e |8
R oo (@t o [
) ¢
Bl o & &% s A
- [] Show Aliasing Velocities ¥ [Ihow Full Spread Size B2 |
A} (] Show 2-Trace Spread Aliasing Velocities & [l show Half Size
Controls || Frequency-Velacity (FqV) (aka, Overtane) Record Info S
| Record = 6903; Mid-station = 12; Spread size = 230 (f): Source Offsq
- 4,000 T CAMASW Dataid02 OFN L1 Active SR-255WA
Extract DC ‘ 3800 b 1| FieMame: ¥ L1 Actve 50.255W(Geometry)(CUT)(OTH-7363) DAT
| 3,600 f N MAX Be
B 3,400 Frequency (Hz: 1 100 1 |
Save DC equency (Hek L |
3,200 Phase Velocity (fUs]: 50 3995 15 |
o - w
w o Record Range: ET ECY ailst |
£ 2600 .::” Range: 12 12 Al List ;
> 2400 -Station Range: |
£ 5200 “Numbers isted n increasing order
% 2000 Input Sessmic Data A
3 1,800 Data Type: Active MASW
w 1600~ Current Record (Mid Station): -7393 (12)
E 1,400 f~ Contrast: 0
o
1.200 4= Source Station # “
1,000 -~ OffsetRange Processed™ MM = |Uniimited | MAX =|Unimted
800 *Offset range from s ¥
600
400 X can
200 |- — T . H
5 10 15 20 - 30 35 40 45
Frequency (Hz)

Field-Setup Scanning Finished P,V e e e e e e e e e e e e e e e e e s s e e e e e e g

e AFrequency-Velocity (fqV) (aka, Overtone) Record Info window with information about
the saved data will show. Click OK to continue.
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]
9
|

Surface-wave Mode =

@m  Oud @ Refresh | ¢
st Q) 4th

O 2nd g s | B % A

= [[] Show Aliasing Velocities 7 [[] Show Full Spread Size .
A3 ] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size 0 20
Controls

k] 60 30 100
Amplitude (%)

Record = 6903; Mid-station = 12; Spread size = 230 (ft); Source Offset= N'A
4,000 gy

=
Extract DC 3,800
3,600 -
340014 -
3,200 -

3000544 8- =
2800044 8. WARNING! X

——

Save DC

2600 --+%-F- S EEEEREE Intervals in frgeucny and phase velocity are different!
2,400
2,200 f-44-5
2,000 {44 S~
1,800 f--
1,600 -
1,400 f--- 8-
1,200 f-- 4 ¥
oo ‘ 2

600 b P =
400 -
200 = -

Would like to proceed anyway?

No X Cancel

Phase Velocity (ft's)

5 10 15 20 25 30 35 40 45
Frequency (Hz)

Status

Field-Setup Scanning Finished

e A WARNING! indicating that intervals and phase velocities are different may appear. Click
OK to continue.

o el T T
Om O % |
[] Show Aliasing Velocities ¥ [ show Full Spread Size . |

(] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size o 20

Recoigty 5903 Wid statlon =1 (3 ¢viining Frequency-Velocity (Fa: [aka Overtane (OT)] Records - o x

3800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000

1,800
Save Combined Output Combine imported record to all other records being diskidl
1 ISUU ‘Output File Name in Folder:
1 '400 i ‘older Path MASW Data\016 OFN L1 Passive 1om
1,200
1,000
800
600
400
200 ...

Curent RCD # Imported RCD #

[ import Other (OT) File
Combine OT's of same Wid-Statien #5 o [ v

Tolerance of station #5 L

Norm Options Nerm. Ampitudes Mig-Staton #*
) Global Imported: | 100 2]
Carrent  [100 | *for combied OT

®) as they are

(O after normakzdhig

LefiRight [ Detais.

Phase Velocity (ftis)

016 OFN L1 Passive 10ft(Geometry){PassiveOT}{CombinedOT).dat

Frequency (Hz)

Field-Setup Scanning Finished e ___________________________________________________________________________________________|

e Select as they are under Combine option.

86



]
9
|

Surface-wave Mod =
.VFMEMa;syg e (B T8 %
1st Q) 4th
Bounds O 2nd g sho | B K| A
= [[] Show Aliasing Velocities 7 [[] Show Full Spread Size
A3 ] Show 2-Trace Spread Aliasing Velocities ® [] Show Half Spread Size 20 2 60 30 100
Controls Amplitude (%)
= Record = 5303; Mid-statlon = pg: .. iy Fracicncy-velocity (Fav)s [aka Overtons (ODT Records = u} X I
Extract DC g:gg - Current RCD # Y Imported RCD # !
3400545 18- 03 Combine OT's of same Mid-Station #s O [P ]
Save DC 4 Tolerance of station #s [o B
3,200
B z‘ggg il i Combine Norm. Options. Norm. Ampitudes Wid-Station #* l
w < il @ as theyare O Global imported: | 100 2 i
me | 7 2200 R : or]
s 2400 (O after normalization (@ Frequency Current: 100 *for combined OT
& ! i
S 2200 F4 1 Sthchyion 2 2 LefiRight | Detai.
3 i ! !
S 2000 f-FE SRS
°
> 1800 . =
2 4600 Save Combined Output Combine imported record to all other record: E|
g 2 “ | utput Fie Name in Folder
£ 1'400 B Folder Path:C:\MASW Data\016 OFN L1 Passive 10ft\ | o
0 4200} 016 OFN L1 Passive 107(Geometry)(PassiveOT)(CombinedOT) dat | Y
1,000 - % \
800 J-- X cancel | [ == appytotest | [ mm) appyanamove | [ o/ |
o — =
200 2 as e -
e —
5 10 15 20 25 30 5 0 45
Frequency (Hz)
Status

Field-Setup Scanning Finished

e Click Save As (.dat).

[

[ save As

Organize v New folder

J§ Downloads
% Documents
= Pictures
IManual
002 OFN L1 Active 5#t-255W
016 OFN L1 Passive 10fe
Zoo GPR
@ OneDrive - SC Engineering, Inc
B This PC
B 30 Objects
B Desktop
= Documents
& Downloads
& Music
& Pictures
B Videos
2 Windows (C)

Save as type: | Seismic data in KGS format (".dat)

A Hide Folders

Status

IO 16 OFN L1 Passive 10ft{Geometry)(PassiveOT){CombinedOT).dat

+ » ThisPC > Windows (C) > MASWData > 002 OFN L1 Active 5ft-255W v @ | Search

[ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(OT)(-7393).DAT
[ 002 OFN L1 Active 5ft-255W(Geometry){CUT).DAT DAT File
J 002 OFN L1 Active 5F-255W(Geometry).dat
002 OFN L1 Active 5ft-255W.dat File
o 510111 dat

i 910112.dat DA
910113.dat DAT File
[ 910114.dat
al 910115.dat

-

10 15 20 R
Frequenty

40 60
Amplitude ()

Ficld-Setup Scanning Finished

e Select a file name (or leave the default name) for the combined Overtone image file.

Click Save.
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L8 surfseis 6++

— X
Dispersion-curve Picking
@ EERES
= B e %
st Q) 4th
Bounds O 2nd 8 sho | B K| A
= ] show Aliasing Velocities ¥ [[] show Full Spread Size . I
A3 ] Show 2-Trace Spread Aliasing Velocities ® [] Show Half Spread Size 0 20 2 60 30 100
Controls Amplitude (%)
Record = 6903; Mid-station = 1 a =
= 4,000 . 1
Extract DC g:gg - Current RCD # Y Imported RCD # l
3,400 - Combine OT's of same Mid-Station #s o [mes v
Save DC 3.200 - Tolerance of station #s [o B
3,000 -~
E Combine Norm. Options Norm. Ampltudes Mid-Station #*
Back @ g':gg bi @astheyare O Global imported: [ 100 2
E 2‘400 T (O after normalization (@ Frequency current:  [100 o oabead OF
5] g7 p—— . e Dtenman
' - S 2,200 -~ SHC o 2 2 LeftRioht | Detas.
nversion % 2000 f--4
> 1800 -
L 1,600 b~ Save Combined Output Combine imported record to all other records being disfid
g 2 S| Output File Name in Folder:
£ 1 '400 1 B Folder Path:C:WASW Data\002 OFN L1 Active SR-25SW_
0 4200} 5016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(CombinedOT) dat
1,000 - I
800 }---- X cancel | =) Appy to Test | | W) Apply and Move | l VA }
600 —
o -~ /
400 2aas £ TEEew
200
Y ——
5 10 15 20 25 30 35 40 45
Frequency (Hz)
Status.

Field-Setup Scanning Finished

e Click Apply to All.

-] Ot
Bounds Bl 5

Surface-wave Mode | 0,
l Gl frosce e @reren 7 = ftith
ElEk s B
O sth

R A Combine

Phase Velocity (ft/s)

1,200
1,000
800
600
400
200

Ficld-Setup Scanning Finished

[[] Show Aliasing Velocities ¥
(L] Show 2-Trace Spread Aliasing Velocities &

Current (6903) + Imported (-7393)
4,000

3800 -
3,600
3,400 -
3,200 -
3,000
2,800 ---
2,600 |-
2,400 -
2,200 -
2,000 -
1,800
1,600 -
1,400 ---

[ Show Full Spread Size
(] Show Half Spread Size

_ ................. 3_

5 10 15 20 25
Frequency (Hz)

30

e Anupdated Overtone image containing both Active and Passive data will appear.

Note: any overtone images can be combined (e.g., Passive and Active, Passive and Passive,
Active and Active). Only two images can be combined at once. Alternatively, Stitching
option can be used to combine records using specific data ranges (e.g., 4-15 Hz from
Passive data and 15-50 Hz from Passive data).
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L8 surfseis 6++ _ %
Dispersion-curve Picking

Surface-wave Mode T =

om O | ERefresh | @ i 1o, Edit curve
1st Q) 4th :

O 2nd g sh | B % A combines @ Undo Curve

[[] Show Aliasing Velocities 7 [[] Show Full Spread Size .
[_] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size o 20

k] 60 30 100

Amplitude (%)

Current (6903) + Imported (-7393)
4,000

3800
3,600 -

3,400~ |
3,200 :
30008 4
2,800~

2,600 -85

2,400 148 =

2,200
2,000~
1,800~
1,600 {--- =
1,4004-- -
1,200
1,000{-
800 -
600 - -e-onoe oo -
400
200 e

Phase Velocity (ft's)

15 20 25 30 35 40 45
Frequency (Hz)

Status

Fikd:Setup Scanning Finizhed e o

e Click Bounds on the left panel.

= e =
Surface-wave Mode =
= @ Qud | PRefesh @ IE"'@ [, Edit Curve
Qist Oath .
Bounds F 83 S | R A" | Combinet @ Undo Curve
[[] Show Aliasing Velocities 7 [[]Show Full Spread Size -
[[] show 2-Trace Spread Aliasing Velocities & [[] show Half Spread Size ° 20 L 0 80 00
Controls Amplitude (%4}

Current (£903) + Imported (-7393)
4,000

_| wWaRNING!

Inversion

Phase Velocity (ft/s)

Frequency (Hz)

Field-Setup Scanning Finished P,V e e e e e e e e e e e e e e e e e s s e e e e e e g

e A WARNING! window will appear. Click No.

Note: if multiple data sets are processed in the same session, importing the last setting used
could be selected.
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L8 surfseis 6++

x
Dispersion-curve Picking
SE=
A Surface-wave Mode 7 |
= Ry e nas tode | @ refiesh | 9 =[St 1 Edit Curve
1st Q) 4th :
Bounds O 2nd gs&h B | % | A" combines @ Undo Curve
= ] show Aliasing Velocities ¥ [] Show Full Spread Size . Il .
A3 ] Show 2-Trace Spread Aliasing Velocities ® [] show Half Spread Size 0 20 2 60 30 100
Controls Amplitude (%)
Current (6903) + Imported (7393)
™ 4600
ExtractDC
B
Save DC

T
3
Phase Velocity (ft's)

5 10 15 20 25 30 35 40 45
Frequency (Hz)

Status

Field-Setup Scanning Finished

e Using left click pick the proximate locations for the dispersion curve based on the maximum

signal amplitude in the Overtone image. The Fundamental Mode (lowest velocity) must be
picked.

I SurfSeis 6++

- o x
Disp icking
" 2 o [e]&
: E ?ﬁ«f&e-w?uf;i;de 'em’w P 'wE N é P, Edit Curve
Bou Bl 8% oM & A" Combine® @ Undo Curve
| [] Show Aliasing Velocities ¥ [ show Full Spread Size . . |
(] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size . 20 a 0 0 100
Amplitude (o)
| Current (§903) + Imported (7393)
[ = 4,000
Extract DC ‘ ..........................................................................................................................................
“.‘. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 P
! P T :
E Ry § | S N — H
Inversion 2 o
1 2
I} =
© @
= =
T z
b= — i - T .
5 10 15 20 25 30 35 40 45
Frequency (Hz)
[ Dispersion Curve Extracted - Signal-to-Noise Ratio (S |
(Frequency = 3.23Hz, Phase-Velocity = 2118.57ft/s, Wavelength = 655.9feet)
Status

Field-Setup Scanning Finished e ___________________________________________________________________________________________|

e Click Extract DC button on the left panel. A dispersion curve will be automatically generated
within the limits picked in the previous step.
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L8 surfseis 6++

Dispersion-curve Picking

el (7o T

1t Qath =
O nd Bsm B % || A | combin

- [JShow Aliasing Velodities ¥ Full Spread Size B = B
X ] Show 2-Trace Spread Aliasing Velocities ® ‘Show Half Spread Size 0 20 30 100

0 6
Amplitude (%)

@ undo Curve

Current (£903) + Imported (7393)
4,000

M £

'é z
3 £

E 06 g

=

% Y

s £

£

£ z

02

20 25 30 35 40 45
Frequency (Hz)

[ Dispersion Curve Extracted - Signal-to-Noise Ratio (S/N) |

Status

Field-Setup Scanning Finished

e The dispersion curve can be edited by clicking Edit Curve button on the top panel.

[ save As x
« £ » ThisPC » Windows (C) » MASW Data 5y 15 [l PV e, 5
Organize ~ New folder - @

& Downloads A Name ’ ype e - e -
L] 20 4 )

3 Doclanents 002 OFN L1 Active Sft-255W Ide Ampiitude (%}
Pictures 009 OFN L1 Passive St
Manual 016 OFN L1 Passive 10t
002 OFN L1 Active 5ft-255W dnu e fo

016 OFN L1 Passive 10ft L1 OFN COMS] e foldes

MASW Data

@ OneDrive - SCI Engineering, Inc

S
@

B This PC
B 30 Objects
B Desktop
= Documents
& Downloads
& Music
& Pictures
B Videos

‘i Windows (C}) i

5
5
/s) oney estop-orjeubis

B
=

File name: | 016 OFN L1 Passive 10ft{Geometry)(PassiveOT)(-6903).0C

Save astype: | Dispersion curve (.0C)

A Hide Folders

> Dispersion Curve Extracted

Status

Ficld-Setup Scanning Finished

e Click Save DC button on the left panel to save the current dispersion curve. Creating a new
folder for combined data is recommended (right click New->Folder), click Open the created
folder and Save the file.
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s:;r:ewa(\_/s ;:de @ refesh| ¢ * “E“ 1 1 Edit Curve
1st (gm > :
Oxmd Ostr | B | "% | A | combines @ Undo Curve
= ] show Aliasing Velocities ¥ [[] Show Full Spread Size =
A3 ] Show 2-Trace Spread Aliasing Velocities ® [[] Show Half Spread Size 0 20 2 60 30 100
Controls Amplitude (%)
Current (6903) + Imported (-7393)
= 4,000
Extract DC
1
Save DC
| INFO X
< & 2800 @) Lostrecord has been processed and saved. £
g 2 " i H
> You can now proceed to the inversion process. £
© z
= S os §
In n S 2
% Y
2 B
g loa ;
02
200 o oo e e S
10 15 20 25 30 35 40 45
Frequency (Hz)
[ Dispersion Curve Extracted - Signal-to-Noise Ratio (S/N) |
Status.

Field-Setup Scanning Finished

e AnINFO window will appear. Click OK to proceed.

L SurfSeis 6

e a X
- o|&| =
HE ?:‘Igﬂa‘vf;i;de @ refesh G ° '«E < [, Edit Curve
- E 3% Qu |m .
Bounds yad Osth | B R A" combines @ Undo Curve
= [ Show Aliasing Velocities ¥ [ Show Full Spread Size . |
Lt [_] Show 2-Trace Spread Aliasing Velocities & [ show Half Spread Size o 20 ] 60 80 100
Controls Amplitude ('}
Current (£903) + Imported (-7393)
= 4000 l

N’
Phase Velocity (ft/s)

5 10 15 20 25 30 35 40 45
Frequency (Hz)

Field-Setup Scanning Finished

e Click Inversion tab on the left panel to continue from the previous step. Alternatively, If the
software is re-launched the Inversion can be started by clicking Processing Steps button on
the top panel from the main menu and then Invert Dispersion Curves.
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L9 surfseis 6++

- X
Inversion
i a |
ANALYSIS™ (i + STerr=
' ) SllalAs A;‘:
Ri =
s ost bl Inversion Control 1.-D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density Final Vs Final Vp Final Pois Final Density
Coni;ols
“ Velocity Model
Depth
0 25 50 75 100
. 2400
2,250
= 2,100
B 1950
1.800
1650 [(swavevs) | [ Phase veloty |
£ 1500
5 1 itial [Ameasured
3 1350 Hlcurent Hinta
> MFinal M current
1,200 OFinal R--5) AFinal
1,050 . e OsmRrato
900 .
750 ¢ Switch to Love Wave Inversion
600 .
450 . . X Stop Current Inversion (Esc)
| 300
| 25 225 20 175 15 125 10 75 [#] Pause (Spacebar)
| Frequency (Hz)
» . " . Post iteration Pause (s) |0
— Initial Vs ==Final Vs = Current Vs -- Initial DC — Final FM ¢ Measured FM
Pause After lteration 3 =

Fikd:Setup Scanning Finizhed e o

e Aninversion window will appear. Click Run button on the left panel. The software generates
a 10-layer velocity model by default. If more advanced data processing is required, the
number of layers can be changed by the processor.

o X
(€. & | &
B a4 :"‘ IterationDisplayed |1 & | Inversion Finished After 1 Iteration
ocs
Hu Inversion Control 1.D Pois and Density Initial Vs Initial Vp Initial Pois Initial Density FinalVs Final Vp Final Pois Final Density
2 Iterat 1
Velocity Model M TU3 ]
Depth
0 25 50 75 100 N > 4
2,400 By
2,250 =
2,100 .
1,950 0
4012 3 45 8 78 9101112
1.800 Reration
1650 [swave ) [ Phase veloaty |
£ 1500
H " Hineal I measured
< 1350 [ current [ inital
> 1200 =0 D curent
. DOlrel 1) sl
1.050 [CIsmrate
P-Wave
900
750
600
450 X Stop Current Inversion (Esc)
300
25 225 20 17.5 15 125 10 75 [&] Pause (Spacebar)
Frequency (Hz)
Postteration Pause (s] |0
— Initial Vs ==Final Vs = Current Vs Initial DC = Final FM * Measwed FM
Pause After Hteration 3 =

Inversion finished ________________________________________________________________________________________________|

e The software will automatically generate a share wave velocity profile with 10 velocity
layers. In this example the inversion process stopped after 1 iteration.
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| 4 & = |L10FNCOMB = X

bome S vew °

« v 4 | > ThisPC > Windows (C) > MASW Data > L1 OFN COMB v O | Search L1 OFN COMB »
Name Type Size
st Quick access

B Deskiop OT(016 OFN L1 Passive 10ft(Geometry) (PassiveOT)) File folder

i 2] 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).DCT DWG TrueView D 1K8
Dooa " [ 016 0FN L1 Passive 10ft(Geometry)PassiveOT)(-6903)(-6903)IND IND File 1K8
#'Dociments ’ 1 016 OFN L1 PASSIVE 10FT(GEOMETRY)(PASSIVEOT)(-6903)(-6903).IVO IVO File 2k8
&= Pictures » 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).LST LST File 7KB
{Manual 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(RMSE).txt TXT File 1KB
002 OFN L1 Active 5ft-255W © 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(Vp).txt TXT File 1K8
016 OFN L1 Passive 10ft 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(Vs).xt S TXT File 1K8
MASW Data 016 OFN L1 Passive 10ft(Geometry) (PassiveOT)(-6903).0C DC File 2k8
|5 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)JPG IPG File 2438
@ OneDrive - SCI Engineering, Inc
= This PC
B 3D Objects
9 Desktop
‘= Documents
¥ Downloads
b Music
&= Pictures
B videos

< Windows ()
~x Employee Folder (M;)
~ Shared (N:)

& Network

10items 1 item selected 340 bytes =

e The results of the inversion are saved in the text format in the folder with the rest of the
data. This file could be opened and reviewed in Microsoft Notepad, Excel or Word program.

» Velocity
p Al NN
2583888388258
ggggggggggggggg .
| 12.000 -3.251 378.068 e
12.000 -7.314 382.740
12.000 -12.393 420.566
12.000 -18.742 455.760 N
12.000 -26.678 596.662 I | &
12.000 -36.59% 728.048 H 5
12.000 -49.000 892.764 =;'
12.000 -64.501  1068.644 )
12.000 -83.877 1253.760 % 8
12.000 -104.846  2033.658 H
:
R s
= 3
8
g
ggs
: E
ST
[
z
: s
g @
: s
I E]
s
N
>
H

e The output file has 3 columns. The first column is the middle station (calculated from the
record geometry), the second column is the depth relative to the surface and the third
column is the shear wave velocity. Visually check the correlation between the table (left)
and the profile (right). The data can be imported in Excel or other software for further
calculations.
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3.0 MASW Data Interpretation

3.1 Data Import in Excel

= | L10FN COMB. e

v o X
Home  Share  View ]
« v 4 1 > ThisPC > Windows (C) > MASW Data > L1 OFN COMB v O | Search L1 OFN COMB »
Name Type Size
# Quick access
F P File fol
Y esion P OT(016 OFN L1 Passive 10ft(Geometry)(PassiveOT) e folde
2] 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).0CT DWG TrueView D 1K8
¥ Downloads » »
016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903)IND r 18
B Dodiments # 016 OFN L1 PASSIVE 10FT(GEOMETRY)(PASSIVEQT)(-6903)(-6903)VO IVO File 2k8
&= Pictures % 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903)(-6903).LST LST File 7K8
{Manual 016 OFN L1 Passive 10ft(Geometry) (PassiveOT)(-6903) (RMSE).txt TXT File 1K8
002 OFN L1 Active 5ft-255W 016 OFN L1 Passive 10t(Geometry)(PassiveOT)(-6903)(Vp).txt T File K8
016 OFN L1 Passive 10ft 016 OFN L1 Passive 10t(Geometry) (PassiveOT)(-6903)(Vs).txt [N TXT File 18
MASW Data 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903).0C DC File 2K8
%1 016 OFN L1 Passive 10ft(Geometry)(PassiveOT)(-6903).PG 196 File 243K8

@ OneDrive - SCI Engineering, Inc

 This PC

B 3D Objects
9 Desktop

% Documents
¥ Downloads
D Music

= Pictures

B Videos
£ Windows (C)
~x Employee Folder (M)
~ Shared (N)

@ Network

e The results of the data inversion in SurfSeis software are saved in the text format in the
folder with the rest of the data, in a file with a name ending with “... (Vs).txt”. This file could
be opened and reviewed in Microsoft Notepad, Excel or Word program.

| 12.000 -3.251 378.068 e

12.000 -7.314 382.740

12.000 -12.393 420.566

12.000 -1g.742 495.760

12.000 -26.678 596.662 I

12.000 -36.599 728.048 8
12.000 -45.000 892.764

12.000 -64.501  1068.642

12.000 -83.877 1253.7¢0
12.000 -104.84¢ 2033.858

08

wdsq
1opoyy Au20joA

o001

e The one-dimensional share wave velocity (1D SWVP) profile is saved as a file with 3
columns. The first column is the middle station (calculated from the record geometry), the
second column is the depth relative to the surface and the third column is the shear wave
velocity. Microsoft Excel can be used for calculation of an average shear wave velocity in
the upper 100 feet of the subsurface (Vs 100).
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i3 Open

|=| Documents
=] Pictures
03 Chapter 3
Chapter4

B3l Microsoft Excel

= This PC
J 3D Objects

Interpretation 20250417

@ OneDrive - SC| Engineering, Inc

< v » ThisPC + Windows (C:) » MASW Data » 002 OFN L1 Active 5ft-255W »
Organize v Mew folder

[ Desktop @ MName

J Downloads

OT(DO2 OFN L1 Active 5ft-255W (Geometry) (CUT)(-7393){0T))
OT(DO2 OFN L1 Active Sft-255W (Geometry) (CUT))
OT(OT(-7393))
[ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7393)(-7303).DCT
[ 002 OFM L1 Active 5ft-255W(Geometry)(CUT)(-7393)(-7303).IND
[ 002 OFN L1 ACTIVE 5FT-255W(GEOMETRY)(CUT)(-7393)(-7393).IVO
[ 002 OFN L1 Active S5#t-255W(Geometry)(CUT)(-7303)(-7303).L5T
[ 002 OFM L1 Active 5ft-235W(Geometry)(CUT)(-7393)(RMSE) xt
[=] 002 OFM L1 Active 5ft-255W(Geometry)(CUT)(-7303) (Vel).EMP
[ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7393)(Vp).tet
[ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7393)(Vs).txt
[] 002 OFN L1 Active 5#t-255W(Geometry)(CUT)(-7303).DC
[5] 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7393)JPG
[ 002 OFM L1 Active 5ft-255W(Geometry)(CUT).DAT

ERT Profiles 20250425

1 Desktap

) 7] 002 OFN L1 Active Sft-255W(Geometry)(CUT).HOD
] Documents [ 002 OFN L1 Active 5t-255W(Geometry).dat

¥ Downloads [ 002 OFN L1 Active 5ft-255W.dat

J Music [ s10111.dat

&= Pictures [& a10112.dat

B Videos [ 910112.dat

£ Windows (C:) Lz,’ 910114.dat

= Employes Folder (M) v B somsdat

X

~ & Search 002 OFN L1 Active 5ft-... 0

File name: | 002 OFN L1 Active 5ft-255W(Geometry) (CUT)(-7393)(Vs) bt

Type Size
File folder

File folder

File folder

DWG TrueView Dic... 1KE
IND File 1KE
VO File 2KB
LST File 17KB
TXTFile 1KB
EMP File 1,301 KE
TXTFile 1KE
TXTFile 1KB
DC File 18KB
IPG File 116 KB
DATFile 53 KB
HOD File 1KE
DATFile 263 KB
DATFile 263 KB
DATFile 63KB
DATFile 83 KB
DATFile 63 KE
DATFile 83 KB
DATFile 63 KB

v| All Files (%)

S v

i ]

Cancel

To open the SurfSeis output file in Excel: launch Excel, click Open->Browse, navigate to the

folder with the processed data and select All Files to see files with the extension TXT.

The MASW data inversion results in a layered shear wave velocity (Vs) model. A standard
output is a 10-layer model, where each modeled velocity layer is characterized by a
thickness (di) and a corresponding shear wave velocity (Vsi). The weighted average shear
wave velocity Vs, o, can be calculated using the following formula:

Where:

Vsi00 = H / (Z (di / Vsi))

Vsio00 is average shear wave velocity over depth H (feet/second, or meters/second)
H is total thickness (sum of all di) (typically 100 ft, or 30 m)

di is thickness of the i-th

layer (ft or m)

Vsi is shear wave velocity of the i-th layer (ft/s or m/s)

n is number of layers (in this case, 10)
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3 Open 'Y
« “ A [ s TisPC > Windows (C) > MASW Data » 002 OFN L1 Active 5#t-255W » v © | Search002 OFN LT Active 5ft-.. 0
Organize v New folder =~ M @
[ Desktop A Name Type Size
¥ Downloads OT(002 OFN L1 Active 5ft-255W(Geometry) (CUT)(-7393)(0T)) File folder
[£] Decuments OT(002 OFN L1 Active 5ft-255W (Geametry)(CUT)) File folder
=] Pictures OT(OT(-7393)) File folder
03 Chapter 3 [ 002 OFN L1 Active 5ft-255W(Geometry) (CUT)(-7393)(-7392).DCT DWG TrueView Dic.. 1KB
Chpter [ ] 002 OFN L1 Active Sft-255W(Geometry) (CUT)(-7393)(-T393).IND IND File 1KB
R rofies 20250425 [7] 002 OFN L1 ACTIVE 5FT-25SW(GEOMETRY)(CUT)(-T393)(-T393LVO VO File 2K8
[7] 002 OFN L1 Active 5ft-255W(Geametry) (CUT)(-7393)(-7393).LST LSTFile 17KB
Interpretation 20250417
nierpretation [ 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-T393)(RMSE).ixt TXT File 1KB
{3 Microsoft Excel [5] 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7393) (Vel).BMP BMP File 301 KB
] ] [ 002 OFN L1 Active Sft-25SW(Geometry) (CUT)(-7393) (Vp).txt TXT File 1KB
@ OneDrive - 5C| Engineering, Inc [ 002 OFN L1 Active 5ft-255W(Geometry) (CUT)(-7393) (Vs).txt TXT File 1KB
0 This PC [7] 002 OFN L1 Active 5t-255W(Geometn)(CUT(-7383)DC b DC File 18KB
J 30 Objects [5] 002 OFN L1 Active 5ft-255W(Geometry)(CUT)(-7333} PG JPG File 116 KB
'- Deskt [ 002 OFN L1 Active 5ft-255W(Geometry) (CUT).DAT DATFile 53KB
esktop
[ 7] 002 OFN L1 Active 5ft-255W(Geometry) (CUT)HOO HOO File 1KB
B t:
(5] Documents [ 002 OFN L1 Active Sft-255W(Geometry).dat DAT File 263 KB
& Downloads [ 002 OFN L1 Active 5ft-255W.dat DAT File 263 KB
B Music [&f 910111.dat DAT File 63 KB
=] Pictures [ 910112.dat DATFile 63KB
B videos [ 910113.dat DATFile 63 KB
2 Windows () [& 910114.dat DATFile 63 KB
- g by e
910115.dat DATFil 3 KB
== Employee Folder (M:) v u ? AirE "
File name: | 002 OFN L1 Active Sft-255W(Geometry) (CUT)(-7393)(Vs).txt v
Cancel

e To open the SurfSeis output file in Excel: launch Excel, click Open->Browse, navigate to the
folder with the processed data and select All Files to see files with the extension TXT.

Text Import Wizard - Step 1 of 3 ? *

The Text Wizard has determined that your data is Fixed Width.
If this is correct, choose Mext, or choose the data type that best describes your data.

Original data type

Choose the file type that best describes your data:
@ Delimited - Characters such as commas or tabs separate each field.

O Fixed width - Fieldsl::{e aligned in columns with spaces between each field.

Start import at row: |1 = File origin: 437 : OEM United States v

|:| My data has headers.

Preview of file C\MASW Data\002 OF...\DOZ OFN L1 Active 5ft-255W[Geometry)(CUT)(-7393)(Vs).bxt.

Cancel < Back

1 12 _500 -3_3%92 311.153 ad
12.500 —-7.631 503.271
12 _500 —-12_530 3023.134
E 12 _500 -15_554 1065_505
E 12.500 -27.3834 426.053 W

Finish

Select Delimited and click Next.
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Text Import Wizard - Step 2 of 3 ? H

This screen lets you set the delimiters your data contains., You can see how your text is affected in the
preview below,

Delimiters

] Tab

[] semicolon Treat consecutive delimiters as one

[ comma

M s
Ot

Text gualifier: |° b

Data preview

.500 3.3852 11.152 a
S500 [F7.831 03 _271

500 12530 B03_134

.500 ~19.554 105,505

L5000 F27.834 HEBE6.053 W

[ I R R

Cancel < Back Finish

e Check box Space and click Finish.

4|

1

2 12 3122 301999
3 12 7024 78676
1| 12 11902 230268
5 | 12 -17.999 754657
6 | 12 2562 689883
7 12 35146 T17.887
8 12 47054 867169
9 12 61939 1061179
10 12 80545 131787
1] 12 100681 2253051
12 =5

i

15

16 |

17

18

e The SurfSeis output file with modeled layer depths and corresponding velocities will
open in the table format.
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3.2 Calculating Average Shear Wave Velocity

12
: 12
4 12
5 12

i -3.122 301.999

1 -7.024 78676

| 11902 230268

| -17.999 754 657
6 12} -2562 689883
7 120 35146 T717.887
8 12]  47.054  867.169
g 12} -61.939 1061.179
10 120 80545 1317.87
11 120 -100.681 2253051

e Copy the right two columns (depths and velocities) and insert in the SWVP Graph.xlsx
file (provided for the demonstration purposes).

[ 4
(1]
2
[ 3] Depth Vs
4 | feet fti's | Thickness diVs Vs ave, fiis
[ 5 | 0 301.999 0
[ 6 | 3122 301.999 3.122| 0.010338] Modeled shear wave velocity profile
| 7 | 3.122 788.78 0
ER 7.024 786.76 3.902) 0.00496) Depth, ft Vs, ftfs Vs ave, fis
ER 7.024 230.268 0 0 301.99% Depth, t Vs
10 | 11.802 230.268 4.878) 0.021184) 3122 301989 0 838
11 11802 | 754657 0 3122 78676 100 838
12 | 17989 | 754657 6.087| 0.008079) 7024 78676
E 17.999 [ 689.883 0 7.024 230288
14 | 2562 | 689.883 7.621] 0.011047] 11902 230288
15 | 2582 T17.887 0 11,902 754,857
16 | 35.148 T17.887 9.526| 0.013269| 17.999 754657
17 | 35.146 867.169 0 0 17.999  689.883
18 47.054 867.168 11.908| 0.013732] 2562  689.883
19 | 47.054 [ 1061.179 of 0 2562 T717.887
Ed 61938 [ 1061.178| 14.885| 0.014037] 35146 T17.887
61933 | 1317.87 0 0 35146 867.169
80.545 | 1317.87 | 18.608] 0.014118] 47.054  857.169
20.545 2353051 0 0 47.054 1081.179
| 24 | 100 2353051 19.455| 0.008635| 61,939 1061.179
25 | 61939 1317.87
| 26 | 80545 1317.87
80.545 2253.051
100 2253.051
Sum 0.119389 837.598617
Vew = 838
SiteClass: "D
33 | From SurfSeis
4 Depth, ft Vs, fi/s
35 3122 301.9%9
36 7024 T8RTE
37 11,902 230.268
38 17.999 754657
39 2562 689.883
40 35.146  T17.887
41 47.054  867.169
42 51.933 1061.179
43 80.545 131787
44 100,681 2253.051

e Anaverage shear wave velocity to a depth of 100 ft (30 m) will be calculated.
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N

Operator: Latitude: # of Geophones: 24
Engineer: Longitude: -90.349018 Elevation: NIA

".‘:\‘*llm“.ﬁ

Vs (ft's)

0 1000 2000 3000 4000 Depth Vs
9 0
10] . feet s
il s I_I 3.1 302.
12] 10 7.0 786.
13 |—| . 230.
14 15 |J . 754,
15 X 689.
16 | 20 | X 7.
" 1 : IiF)
3 . .
19 30 e . 1317.9
20 s I & N -y 00.0 22531
71l i 15— (]
2| " h B~ 1

Depth (ft)

% shear wave
velocity profile

=——Vs average

swyp Graph [T

Navigate to “SWVP Graph” tab to view a shear wave velocity profile and the calculated
Vs1o0. In the provided example the Vs, (Vs,q,) = 838 ft/s.

Note: the calculations in this example are based on the 10-layer velocity model,
generated by the software, and are used for the preliminary Vs average value estimating
only. This model does not represent a true geologic model, which typically consists of
fewer layers. The final Vs;,(Vs,,,) is determined by an engineer and incorporates
multiple datasets, including site geology and ground truth data.
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