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Course Presenter Biosketches

Siegfried Rohdewald received a M.S. equivalent degree in Computer Science at ETH Zurich
(Swiss Federal Institute of Technology) in 1988, with Geophysics as a minor field of studies. As
his Thesis (with Prof. Stephan Mueller) he developed and documented an Apple Macintosh based
software application for computer aided processing of geodynamic data, at the ETH Institute of
Geophysics in Hoenggerberg near Zurich. During a period of practical training, he was employed
by Logitech, Inc. in Redwood City, California. After obtaining his degree he worked and
consulted for two Swiss geophysical/geological companies including GeoExpert ag in
Schwerzenbach, until 1991. From 1991 to 2000 he was employed by and consulted for various
Swiss software companies (bank accounting, database application development, communications
software for message exchange), including former DEC Digital Equipment Corporation located in
Duebendorf. Since 1993 he has been developing, marketing and supporting seismic refraction
software, first as Swiss company Intelligent Resources and then as Canadian company Intelligent
Resources Inc. located in VVancouver. He is a member of EAGE and EEGS and an Associate
member of SEG.

Jacob R. Sheehan received a B.S. in Physics and Mathematics and a M.S. in Geophysics from
Ohio University in 2000 and 2002, respectively. After receiving his M.S. he worked as a post-
masters researcher at Oak Ridge National Laboratory for 3 years. During that time, his primary
emphasis was on evaluation and application of commercial seismic refraction tomography codes,
with support from the Department of Energy and Army Environmental Command. He is
currently employed with Battelle in Oak Ridge, TN. His main area of research is airborne
magnetic and electromagnetic methods for UXO detection. He is a member of SEG, GSA and
EEGS.

Bethany L. Burton is a geophysicist with the U.S. Geological Survey in Denver, Colorado. Beth
received a B.S. in Geophysical Engineering from the Colorado School of Mines (CSM) in 1999.
After working for Phillips Petroleum Co. for one year in Bartlesville, Oklahoma processing 2D
seismic data, she returned to CSM and completed her M.Sc. in Geophysics in 2004. Her thesis
involved evaluating GPR frequency-dependent signal loss mechanisms. Beth began her career
with the USGS in 2002, and since graduation, has focused on the application of several methods
including resistivity, seismic refraction and reflection, frequency domain electromagnetics,
magnetics, and GPR in solving various near surface problems such as Superfund site
characterizations, determination of leakage potential along irrigation canals, and several dam and
levee investigations. She is a member of AGU and EEGS.



SAGEEP and JEEG Papers on Seismic Refraction Tomography

The following papers are included in full as pdf files on the CD-ROM that accompanies this

volume.

SAGEEP Papers

Year Title

1989 Application of Refraction Tomography to Map the Extent
of Blast-Induced Fracturing

1995 Time-Term Method with Tomographic Determination of
Refractor Velocities

1996 Conventional Processing Techniques and Nonlinear
Refraction Traveltime Tomography for Imaging Bedrock
at an Eastern Massachusetts Coastal Site

1996 High-Resolution Shallow Seismic Structure Imaging
Using Grid-Based Nonlinear Refraction Traveltime
Tomography

1997 Refraction Traveltime Tomography of Bala Kimberlite in
Riley County, Kansas

1998 Composite Landfill Characterization: an Integrated
Geophysical Study

2000 Mapping Poisson's Ratio of Unconsolidated Materials
from a Joint Analysis of Surface-Wave and Refraction
Events

2000 Viscoelastic Finite-Difference Modeling with Application
to Shallow Seismic Refraction Data

2001 Evaluation Of New Geophysical Tools For
Investigation Of A Landfill, Camp Roberts, California

2002 Geophysical Profiling In Support Of A Nitrate And
Uranium Groundwater Remediation Study

2002 Seismic And Resistivity Tomography Characterization
Of A Till-Shale Bedrock Interface

2003 Accuracy Of Seismic Refraction Tomography
Codes At Karst Sites

2003 3D Refraction Tomography For Near-Surface
Geological Studies

2003 On-Site Instant Automated Refraction Tomography
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SAGEEP Papers (continued)
2004 Seismic Tomographic Imaging Of Buried Karst Features Philip J. Carpenter, Eduard Breuer, 1.

2004 Comparison Of Masw And Refraction Tomography

2004 P- And S-Wave Refraction Studies
In The Yangsan Fault Zone Of Korea

2004 Waste Volume Estimation Using Geophysical Methods
In A
Complex Geologic Setting

2005 Detecting Cavities with Seismic Refraction
Tomography: Can it be done?

2005 The Application of Time-Lapse Ground Penetrating

Radar, Electrical Tomography and Seismic
Refraction Tomography in Subsurface Water
Content Studies

2005 Geophysical Exploration at the Giza Plateau, Egypt — A
Ten Year Odyssey

2005 Integrated Geophysical Methods for LNG Site
Characterization in a Jungle Environment

2006 Refraction Seismic Tomography - Aid in Groundwater
Flow Modelling

2006 A New Joint Inversion Approach applied to the
Combined Tomography of DC Resistivity and
Seismic Refraction Data

2006 Advancements in Subsurface Modeling using
Seismic Refraction Data

2006 A Narrow Spaced Seismic Refraction Survey for a
Loosened Rock-Mass in Landslide Area

2006 Integrating Amplitudes and Traveltimes with High
Resolution Refraction Methods

2006 Seismic Refraction Response On An Asphalt Covered
Surface

2006 An Overview of Seismic Landstreamer Projects at
Montana Tech

2007 Geophysical Investigation of the Success Dam
Foundation: An Overview

Camilo Higuera-Diaz, Michael
Thompson, Jacob Sheehan, William E.
Doll, Wayne Mandell

Jacob R. Sheehan, William E. Doll,
Wayne Mandell
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SAGEEP Papers (continued)
2007 Combining Seismic and Ground Penetrating Radar

Techniques to Analyze Geologic Controls of Riparian
Meadow Complexes in the Central Great Basin, Nevada
USA

2007 Compressional and shear wave seismic refraction

tomography at Success Dam, Porterville, California

Kristin Sturtevant, Gregory Baker,
Mark Lord, Jerry Miller, Dave Jewitt,
Dru Germanowski, Jeanne Chambers

Michael Powers, Bethany Burton, Seth
Haines

2007 Interrogating Levees in Southern Texas, New Mexico, and Julian lvanov, Richard Miller,

New Orleans using Seismic Methods

2007 Time Cross-Sections Generated From Shallow Seismic

Refraction Data: Preliminary Results

2007 Integrated Geophysical Investigation of Preferential

Flowpaths at the Former Tyson Valley Powder Farm near
Eureka, Missouri

2007 Test For Detecting An Impermeable Water Barrier In An

Earth-Fill Dam In Austria Using MASW Method

2008 Seismic Refraction Tomography in an Urban

Environment using a Vibrator Source

2008 Geotechnical site characterization of a flood plain by

2008 Engineering Geophysics in Australia: Urban Case Studies

refraction microtremor and seismic refraction methods

from Downunder

2008 Geophysical Investigations Of Earthen Dams: An

Overview

2008 Integrated Approach Using Body Waves, Surface Waves

And Gravimetric Prospections For Solving An Urban
Geology Problem: The Abbadia San Salvatore Case
(Siena, Italy)

2009 Time-Lapse Seismic Measurements On A Small

Earthen embankment During An Internal Erosion
Experiment

2009 Angle-Dependent Tomostatics

2009 Seismic Measurements For Detecting Underground High
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Schedule

13:00 - 13:10
13:10 — 13:40
13:40 - 14:40
14:40 — 14:55 Break
14:55 — 15:45
15:45 - 17:00

Overview and introductions
Introduction to refraction method & Rayfract®

Rayfract® tutorial dataset #1: Val de Travers

Rayfract® tutorial dataset #2: Success Dam
Work on individual datasets

Refraction Analysis Comparison

ORIGINAL METHODS

| REFRACTION TOMOGRAPHY

EXAMPLES

*Generalized reciprocal method (GRM)
*Delay-time method

*Slope-Intercept method

*Plus-minus method

*Raytracing algorithms

*Numerical eikonal solvers
*Wavepath eikonal traveltime (WET)
*Generalized simulated annealing

VELOCITY MODELS

sLayers defined by interfaces
—Can be dipping
«All layers have constant velocities
—May define lateral velocity variations
by dividing layer into finite “blocks”
eLimited number of layers
sLayers only increase in velocity with
depth
*Typically requires more subjective
input
—Assignment of traces to refractors

*Not interface-based

*Smoothly varying lateral & vertical vels.

—Can be difficult to image distinct, or
abrupt, interfaces

eUnlimited “layers”

eImaging of discontinuous velocity
inversions possible

*Typically requires less user input




Smooth Inversion = 1D gradient initial model +
2D WET Wavepath Eikonal Traveltime tomography

. Top : pseudo-2D Delta-t-V displa
Get minimum-structure P P

1D gradient initial model : * 1D Delta-t-V velocity-depth profile
' below each station

» 1D Newton search for each layer
* velocity too low below anticlines

£ %% e velocity too high below synclines
5 —{4500 b ..
2 w0 ° Dased on synthetic times for Broad
3 \ & s  Epikarst model (Sheehan, 2005a,
i — T\ o2y RSN [ Fig. 1).
Y T 0 30 4 % e 70 s s [0 9. 1)
Position (m) 2500 o
£ _ 2000 Bottom : 1D-gradient initial model
= 1500
§ % " Jj"*© < generated from top by lateral
g 80 § B averaging of velocities
o ] ] ] ] ] ) ) ) ) | 0 . oo _ o_ong
o T EEYTE X minimume-structure initial model
Position (m) * Delta-t-V artefacts are completely
removed

2D WET Wavepath Eikonal Traveltime inversion

« rays that arrive within half period of
fastestray : tsp + tpr —tsp <=1/ 2f

Fresnel Volume or (Sheehan, 20054, Flg 2)

e nonlinear 2D optimization with
steepest descent, to determine
model update for one wavepath

« SIRT-like back-projection step,
along wave paths instead of rays

 natural WET smoothing with wave
paths (Schuster 1993, Watanabe
1999)

« partial modeling of finite frequency
wave propagation

« partial modeling of diffraction,
around low-velocity areas

« WET parameters sometimes need
to be adjusted, to avoid artefacts

e see RAYFRACT.HLP help file

wave path approach :




Supported Recording Geometries

Compressional (P-) wave & shear (S-) wave interpretation

— Surface refraction, see appended tutorials
— Crosshole tomography, see IGTA13.PDF
— Multi-offset VSP, see WALKAWAY.PDF

— Zero-offset downhole VSP, see VSP.PDF

— Combine downhole shots with crosshole shots, if all receivers in
same borehole, for all shots

— POISSON.PDF: determine dynamic Poisson’s Ratio from P & S
wave

Supported Recording Geometries (cont.)

Constrain surface refraction interpretation with uphole shots

— See COFFEY04.PDF. Use 1D-gradient initial model or constant-
velocity

— Anisotropy: velocity may be dependent on predominant direction of
ray and wave path propagation. This becomes visible directly
adjacent to borehole. Imaged structure/layering is blurred out.

— Velocity inversions / low-velocity layers may become visible

— Walkaway VSP shots recorded with one or more boreholes may be
converted to uphole shots by resorting traces by common receiver.
Then import these exported uphole shots into one surface refraction
profile.

— Use two or more boreholes for improved resolution and reliability




Survey Design Requirements and Suggestions

Survey requirements
— 24 or more channels/receivers per shot recommended
— WET works with shots recorded only in one direction

— more reliable with shots recorded in both directions and reciprocal
shots. This enables correction of picking errors.

— atleast 1 shot every 3 receivers, ideally every 2 receivers

Survey design suggestions

— overlapping receiver spreads, so internal far offset shots can be
used for WET tomography.

— receiver spreads should overlap by 30% to 50%.

— see OVERLAP.PDF and RAYFRACT.PDF chapter Overlapping
receiver spreads, on your CD

Station Numbering Concept

» Single station spacing defined for each profile

— Typically equivalent to receiver spacing

» All receivers at integer station numbers

— Shot locations can be fractional station numbers

» Station spacing = greatest common divisor of all receiver spacings

across profile

— Example: Rx position (ft/m) = 0, 5, 15, 25, 45, 50, 60,...
-> Station spacing = 5 (ft/m)
- RXx position (station numbers) =0, 1, 3, 5, 9, 10, 12,...

» See Defining your own layout types in Rayfract® Help|Contents




Irregular Receiver Spread Types Supported

¢ Several standard receiver spread types already defined in Rayfract®

¢ Forinput file formats SEG-2 and ASCII column format, you always
need to define an irregular receiver spread type, even in case of
missing channels e.g. at road crossing.

¢ For all other input file formats e.g. Interpex Gremix™, Geometrics

Seislmager™ and OPTIM LLC SeisOpt® , you don't need to define

your own spread type if the spread layout used is regular, with

constant channel separation (receiver spacing), and some channels

missing e.g. due to road crossing.

— The default spread layout type “10: 360 channels” will work fine in this

case. The number of active channels used is recognized automatically
by our import routine.

¢ See Receiver spread types in Rayfract® Help|Contents
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First Break Picks

I II“ : Where to pick first breaks?
| | .
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* Real dataset over
cavity

* Raw data — no filtering
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First Break Picks - Messy Real Cavity Data
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Generalized Rayfract® Flow Chart

| Create new profile database |

Define header information

(minimum: Line ID, Job ID, instrument, station spacing (m))

Import data

(ASCI! first break picks or shot records)

Update geometry information

(shot & receiver positional information)

|

Run inversion

Smooth invert|WET with 1D-gradient initial model

(results output in Golden Software’s Surfer)

Edit WET & 1D-

gradient parameters
‘—» & settings




Smooth Inversion, DeltatV and WET Parameters

> always start with default parameters: run Smooth
inversion without changing any setting or parameter

> next adapt parameters and option settings if required,
e.g. to remove artefacts or increase resolution

» more smoothing and wider WET wavepath width in
general results in less artefacts

» increasing the WET iteration count generally improves

resolution

> don’t over-interpret data if uncertain picks : use more
smoothing and/or wider wavepaths.

» explain traveltimes with minimum-structure model

» tuning of parameters and settings may introduce or
remove artefacts. Be ready to go one step backwards.

> use Wavefront refraction method (Ali Ak, 1990) for
independent velocity estimate.

WET tomography main dialog: see help menu

Number of WET
tomography
iterations

Default value is 20 iterations. Increase to 50 or 100 for better
resolution and usually less artefacts. WET can improve with
increasing iterations, even if RMS error does not decrease.

Central Ricker
wavelet frequency

Ricker wavelet used to modulate/weight the wavepath misfit
gradient, during model update. Leave at default of 50Hz.

Degree of
differentiation of
Ricker wavelet

0 for original Ricker wavelet, 1 for once derived wavelet.
Default value is 0. Value 1 may give artefacts : wavepaths
may become “engraved” in the tomogram.

Wavepath width

In percent of one period of Ricker wavelet. Increase width for
smoother tomograms. Decreasing width too much generates
artefacts and decreases robustness of WET inversion.

Envelope
wavepath width

Width of wavepaths used to construct envelope at bottom of
tomogram. Default is 0.0. Increase for deeper imaging.

Maximum valid
velocity

Limit the maximum WET velocity modeled. Default is 6,000
m/s. Decrease to prevent high-velocity artefacts in tomogram.

Full smoothing

Default smoothing filter size, applied after each WET iteration

Minimal
smoothing

Select this for more details, but also more artefacts. May
decrease robustness and reliability of WET inversion.




WET tomography options in Settings submenu

»scale WET wavepath width with picked time, for each trace

Scale »better weathering resolution, more smoothing at depth
wavepath »>disable for wide shot spacing & short profiles (72 or less
width receivers) to avoid artefacts
»>also disable if noisy trace data and uncertain or bad picks
»scale height of smoothing filter with depth of grid row, below
Scale WET topography
filter height »may decrease weathering velocity and pull up basement
»>disable for short profiles, wide shot spacing and steep
topography, and if uncertain picks
Interpolate »interpolate missing coverage at tomogram bottom, after last
missing iteration

coverage after
last iteration

»will always interpolate for earlier iterations
»use if receiver spreads don't overlap enough

Disable
wavepath
scaling for

short profiles

»automatically disable wavepath width scaling and scaling of
smoothing filter height, for short profiles with 72 or less receivers
»>this option is enabled per default, to avoid over-interpretation of
small data sets, in case of bad picks

Smooth inversion options in Settings submenu
to vary the 1D-gradient initial model

Lower velocity
of 1D-gradient
layers

»set gradient-layer bottom velocity to
(top velocity + bottom velocity) / 2

»>enable to lower the velocity of the overburden layers, and pull up
the imaged basement

»>disabled per default

Interpolate
velocity for
1D-gradient
initial model

»>linearly interpolate averaged velocity vs. depth profile, to
determine 1D-gradient initial model

»disable to model constant-velocity initial layers with the layer-top
velocity assumed for the whole layer except the bottom-most 0.1m
»disable for sharper velocity increase at bottom of overburden. This
may pull up basement as imaged with WET.

»enabled per default, since WET tomography works most reliably
with smooth minimum-structure initial model, in both horizontal and
vertical direction




Delta-t-V Options in Settings submenu to vary
the 1D-gradient initial model

Enforce Monotonically
increasing layer
bottom velocity

»>disable to enhance low velocity anomaly imaging
capability
»>disabled per default

Suppress velocity
artefacts

»enforce continuous velocity vs. depth function

»use for medium to high coverage profiles only, to filter out
bad picks and reflection events

>disabled per default, use for high-coverage profiles only

Process every CMP
offset

»>do Delta-t-V inversion at every offset recorded
»get better vertical resolution, possibly more artefacts
»>disabled per default

Smooth CMP
traveltime curves

»>use for high-coverage profiles only
»>disable to get better vertical resolution
»disabled per default

Max. velocity
exported

»Interactive Delta-t-V|Export Options setting
»set to 5,000 m/s per default

»decrease to e.g. 2,000 or 3,000 m/s and redo Smooth
inversion, to vary WET output at bottom of tomogram




Tutorial #1

Val de Travers, Switzerland, GeoExpert ag
P-wave surface profile

29 shots, 48 traces per shot, roll-along recording with
overlapping receiver spreads
Receiver spacing = 5m

Planning of a highway tunnel in an area prone to rockfalls,
in Jura Mountains north of Geneva and near French border

Create new profile
20|

Savein: |0 RAYI2 x| + E3EerEEr

help
linezdat
LINESP
line14
palmfigs

SCCess
Surferg
tutorial
wibLkey

File name:

49002 LI Save I
Save as type: enter new subdirectony LI Cancel

1 Start up Rayfract® software with desktop icon or Start menu
2 Select File|New Profile...
3 Set File name to TRA9002 and click Save




Fill in profile header
faeon

Time of
Line ID [TRAg002 g
Date
Line type Refraction spreadfline -
Job 1D o P
Instrument  [Bison-2 9000 Time of Processing

pate [
Glient r—

Time |
Company ,—
observer | Unfts  [meclers -]

HNote =] sort |asacquired =]
~|  const
Station spacing [m] f5.0000§ [ Left handed coordinates

Min. horizontal separation [%] 25
Frofile start offset [m] 0.0000
Salect borehole lines for WET tomagraphny
Borehole 1 line Select |
Borehole 2 line Sefect |

Select Header|Profile... Use function key F1 for help on fields.
Set Line ID to TRA9002 and Job ID to Tutorial

Set Instrument to Bison-2 9000 and Station spacing to 5m
Hit ENTER, and confirm the prompt

A WDNPRF
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Seismic data import
Import data type Bison-? 9000 Series -
Input directory Select CARAY3Ztutorial
Take shot record number from  |DOS file name -

Overwrite existing shot data

[~ Batch import
O Overwrite all & Prompt overwriting i offset

Maximum offset imported [station nos.] 1000.00
Default shot hole depth [m] Default spread type
0.00 [10:360 channets ___Jd|

Target Sample Format 16-bit fixed point -
[~ Turmn around spread by 180 degrees during import

[ Correct picks for delay time (use &.q. for .PIK filas)

Import shols I Cancel import |

Download and unzip http://rayfract.com/tutorials/TRA9002.ZIP to

directory C:\\RAY32\TUTORIAL

Select File|Import Data... for Import shots dialog, see above

Set Import data type to Bison-2 9000 Series

Click Select button, select file TRAV0201 in directory C:\RAY32\TUTORIAL
Click on Open, Import shots, and confirm the prompt




Import each shot

1mport shot(s) from CARAYS2 TUTORITAL \ TRAVO201 ...

Shot Number 20 Read |
Layout start [station no.] I Skip |
Shol pos. [slation no.] 0.50 End |

Shot inline offset [m] 0.00
Shot lateral ofiset [m] 0.00
Shot depth [m] 0.00

Delay time [msec] 0.000000000
Sample interval [msec] 1000000000

Sample count 500

Spread lype 102 360 channels .

Active traces (from start) 48

Click on Read for all shots shown in Import Shot dialog, see above.
Don’t change Layout start and Shot pos., these are correct already

A WN P

Update geometry and first breaks

’rSeIect coordinate file to be imported

Select I I CIRAYIATUTORIALTRAS002.COR

i~ Adjustment of station coordinates
® Do not adjust. Always give error message.
(" Adjust X coordinate to fit ¥ coordinate and elevation

" Adjust Y coordinate to fit X coordinate and elevation

- Tolerance for variation in station spacing

Maximum tolerance : 25 percent

Import file | Reset parameters | Cancel import |

Select File|Update header data|Update Station Coordinates...
Click on Select and C:\\RAY32\TUTORIAL\TRA9002.COR
Click on Open, Import File and confirm the prompt

Select File|Update header data|Update First Breaks and
C:\RAY32\TUTORIAL\TRA9002.LST and click Open
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View and repick traces, display traveltime curves

Ly leact®) 5.4 ¢ profile CHRAYSS TRAGDOZ\SEISI2 B ___[m_:_tﬂ

Stoton Mumbes
W 0 I 40 S0 60 70 B0 @0

Timg [mélsecs )
Tima (milsecs )
| s388gpa] s,

W 20 30 40 S0 G0 70 80 a0
Stenan Mumbes

| F7FEBrowse  F1F2 (Unzoom tme CTRL-F1FZ (Unjecom trace CTRL-F3 Toggke Ml Chok Pick mace  SHIFT-Chok Dwlete pick. SHIFT-FLFZ (Unjec

Select Trace|Shot gather and Window|Tile. Browse shots with F7/F8

Click on Shot breaks window and press ALT-P

Set Maximum time to 130 msecs. and hit ENTER

Click on Shot traces window and press F1 twice to zoom time

CTRL-F1 twice to zoom amplitude, CTRL-F3 twice to toggle trace fill mode
Select Processing|Color traces and Processing|Color trace outline

Use up/down/left/right arrow keys to navigate along and between traces

Zoom spread with SHIFT-F1. Pan zoomed sections with SHIFT-PgDn/PgUp
Optionally repick trace with left mouse key or space bar, delete first break with
ALT-DEL or SHIFT-left mouse key. Press ALT-Y to redisplay traveltime curves

Smooth inversion of first breaks : 1D-gradient initial model
Wl ﬂﬁ

-
[Drama &~ - (3w
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2 cokr 52| Val de Travers, 1D-Gradiert minkmum-structure inilial model, RMS error 8.2 %, Release 3.16
@l Map - il - L 4 . 4 i . L

FEFvemE@AQ

]

1 Select Smooth invert{WET with 1D-gradient initial model
2 Once the 1D-gradient model is shown in Surfer™, click on Rayfract®
icon at bottom of screen, to continue. Confirm following prompts.




Smooth inversion of first breaks : 2D WET tomography
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1 Click on Surfer icon shown at bottom of screen
2 Select View|Object Manager to show outline at left, if not yet shown
3 Click on Image in outline, right-select Properties.
4 Click on Colors spectrum, adjust Minimum and/or Maximum fields.

Display modeled picks and traveltime curves

~w Rayfract@ 3.14 : profile CNRAY3Z TRASDOZ\SEIS32 - [Shot breaks : shot nr. 229 (original input e s TR AV - |C| il
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Click on Rayfract® icon at bottom of screen

Select Refractor|Shot breaks to view picked and modeled (blue) times
Press F7/F8 keys to browse through shot-sorted traveltime curve

Use Mapping|Gray picked traveltime curves to toggle curve pen style

A WDNPRF




Display WET wavepath coverage
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1 Click on Surfer icon at bottom of screen
2 Use CTRL-TAB to cycle between WET tomogram, wavepath coverage
plot and 1D-gradient initial model
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Hohg Selected.
1 Click on Rayfract® icon at bottom of screen
2 Select WET Tomo|Interactive WET tomography...
3 Change Number of WET tomography iterations to 100
4 Click button Start tomography processing, confirm prompts as above




Tutorial #2

Success Dam, Porterville, CA, USGS
P-wave surface profile

48 shots into 48 fixed geophones
station spacing = 15ft

Determine depth to bedrock, likelihood of liquefiable zones,
define lateral continuity of geologic units, and identify
faults/fracture zones

BACKGROUND

Success Dam
» Located on Tule River

» 6-mi east of Porterville,
CA

» 60-mi north of
Bakersfield, CA




Seismic

DC Resistivity
AMT

AMT Transmitter

SAGEEP 2007

2 April 2007

Create new profile
20

Savein: |0 RAY32 5] ~moE-

|=ibin

| dat
|Sdoc
\help
|Eline2dat
|oline14
|=palmfigs
|Sire
\ref
|orevise
|Csuccess
|CoSurfers
| tuitorial
|wibukey

Fila name =g =] Save

Save as fype: Ianternaw subdirectony LI Cancel

1 Start up Rayfract® software with desktop icon or Start menu
2 Select File|New Profile...
3 Set File name to LINE3P and click Save




Fill in profile header

Line 1D LINE3P
Line type Relraclion spreadiline [

Job 1D Sucess Dam tutorial
Instrument ’W
Cllent

company |
Observer ’—
Maote ’ﬁ

E
Statlon spacing [m]
Min. horizontal separation [%] I—Zb
Profile start offset [m] [ o000

Select borehole lines for WET tomography

Time of Acquisition

Sort  |As acquired -
Const

[ Left handed coordinates

EBorehole 1line Seject [

Borehole 2 line sefect | |

A WNPRF

Select Header|Profile... Use function key F1 for help on fields.
Set Line ID to LINE3P and Job ID to Success Dam Tutorial
Set Instrument to unknown and Station spacing to 5m

Hit ENTER, and confirm the prompt

OO0 WN R

Seismic data import

Import data type [sEG2 =
Input directory Select I CARAY32\success
Take shot record number from IDOS file name j

Overwrite existing shot data [~ Batch import
’7 C Overwriteall @ :Prompt overwtiting | — | imit offset

Maximum offset imported [station nos.]

1000.00

Default shot hole depth [m] Default spread type
0.00 [10: 360 channels |
Target Sample Format |1E--bit fixed point j

[~ Turn around spread by 180 degrees during import

[~ Correct picks for delay time (use e.g. for .PIK files)

‘ Import shots I

Cancel import |

Unzip http://rayfract.com/tutorials/LINE3P.ZIP to C:\RAY32\SUCCESS

Select File|Import Data... for Import shots dialog, see above

Set Import data type to SEG-2

Click Select button, set Files of type to ABEM files (*.SG2)

Select file USGS01.SG2 in directory C:\RAY32\SUCCESS

Click on Open, Import shots, and confirm the prompt




Import each shot

Import shot(s) from C:\RAY324SUCCESS \USGS0L S

Shot Number I 1 Read |
Layout start [station no.] 1] Skip
Shot pos. [station no.] 0.50 End

Shotinline offset [m] 0.00
Shot lateral offset [m] 0.00
Shot depth [m] 0.00

Delay time [msec] Im
Sample interval [msec] Im
Sample count Iizﬂm
Spread type W
Active traces (from start) 48

Click on Read for al