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Import & Interpretation Sequence

[ Use File/Create Spread to import data. #%
1 Use Edit/Pick Breaks to verify picks; in trace window, use

Edit Shot Header to correct geometry. =

1 Examine data to estimate layered model.

[ Use Calculate/Estimate Model to generate a 2-D model of
the section. ==

 Use Calculate/Estimate Layer Assignments and Estimate
Reciprocal Times. #% [

1 Use Calculate/GRM Interpretation to generate GRM
Section. kM



Use File/Create Spread to import data.

. Create Spread Wizard: Select Data Im... E'

|riput Farmat;

(+ SEG-1,5EG-2, SEG-Y Trace Data
{7 [#S5eg2Seqy . TR# Trace Data

" GREMI= GRM data file

O ASCI Files - 1 shat per file

" Multiple-Shot ASCI file

M k- Cancel

First, select input format



Use File/Create Spread to import data.

Seismic Trace Data Files to be imported

Look i | =59 DemoData j =% Ef-
. 401.04T £03.04T B04.0A4T 1004.DAT 1204.04"
L&b 402,DAT £04,DAT 805, DAT 1005. 04T 1205, 08
My Recent 403.D4T &05.DAT 806.DAT 1006.D4T 1206, 08
BT 404,D4T &06.DAT 807.D4T 1007.DAT 1207.08
7“[: =) 405,047 = e07.0aT =] 901 DaT = 1o1.0ar = 1208080
= 501,087 =) 701,087 [e=fl v e = 110z.0a7  [E1301.08
Desktop S02.DAT 702.DAT view * 1103087 1302.04"
: a03.0AT 703.0AT Arrange Icons By EEEUIG 03,047
’_} S04,04T 704.D4T Refresh Size Ty
Mo Dmrrarts S05.0AT 705.0AT 0. D&
v S06.DAT 706.D4T Modified 06, Dy
. S07.04T 707.D4T 07,08
5! 508, DAT 501.DAT New , 01.08"
My Computer E01.04T B0Z.0AT : 02, D&
E02.0AT B03.0AT Properties 03,04
Q ' >

My Metwark  File name: |?U1 DAT ﬂ Iﬂl
Flaces
ﬂ Cancel

Filez of type: |Seismiu: Trace Data Files

Second, select file ordering to make selection easier.



Seismic Trace Data Files to be imported

Use File/Create Spread to import data.

Lank ir: | =5 DemoD ata ﬂ =5 B
. 401,DAT = 04,047 1004, DAT 1204.04°
be 402, DAT &05.DAT 1005, DAT 1205.04°
My Recert 403.DAT &06.DAT 1008, DAT 1206.04°
bigEL s 404,DAT &07.DAT 1007 .DAT 1207.04°
?“[: =) 405,087 =] 901, 0aT E1101.0a7 = 120808
= s01.0aT = 902,047 E110z0aT  [E=1301.04
Desktop 502, DAT 903, DAT 1103.DAT 1302.04°
, 503.DAT = 904.04T 1104.DAT 1303, 04"
..—-} S04.DAT = 905.04T 1105.DAT 1304.04°
Mo D t = 505047 (= 908,047 110604t [ 130508
Y EEEMETE e e, DaT 907.DAT 1107.DAT 1306.DA°
. 507.DAT 903, DAT 1108.DAT 1307.04°
! = s0.0aT E 1001087 [Ei1z01.0aT 140104
My Computer £01.04T 1002, DAT 1202, DAT 1402,04°
602, DAT 1003, DAT 1203, DAT 1403.04°
" < | >
Myprlﬁletwnrk File name: "701 DAT" 702 DAT" 703 DAT" "704 DAT" = |
I= [ =]
Files of type: |Seismi|: Trace Data Files ﬂ Cancel

Third, select files to import, then press Open. You can select all shots
along the profile line. We will select one Spread in this tutorial for brevity.



Use Edit/Pick Breaks to verity picks

L]
File View Tools Calculate Help

|| o | g 0| 0| 0| ER(RD| 2l o 2]

new *
Edit Shot: Positions T T T T [ 200

Assign Arrivals
Curve Differences >

150

11

Travel Tine [ne|

51

Note that center shot has shot point at wrong
location and that several break picks are
obviously not correct

||Pick Breaks for all shats

4

Break picks are read from trace file. If not available, auto
picking takes place. Edit/Pick Breaks starts with first file in
sequence. Not applicable if tabulated ASCII data were read.



Use Edit/Pick Breaks to verity picks

Interpe:x Limited Shot EditingC:\UXRefraX\DemoDatal\ 701.DAT

[
Ble Edt Yew Pick Process el

o v Sls| B ol | g 0lo]s|5] Al 7] 2

Travel Time (ms)

56
AGC Length: 30.%

Mrace: 1 Time (ms); 10 Sample: 478 Frst Breab: 10

Trace Number

Unregistered Version

Pop-up window magnifies trace at mouse cursor. Clicking or pressing

space bar picks break. Moving mouse or using up/down arrow selects

sample, moving mouse or using left/right arrow selects trace. File/Next
(Previous) Shot selects next (previous) shot in sequence.



Use Edit/Pick Breaks to verity picks

ol Al | 2l

701

Properties

Travel Time

150

250
0 i 16 24 32 40 48

56

Trace Number Unregistered Version

Toggle view of Magnified Pick Window

Use View/Pick Window to toggle pop-up window on or off.
Use C or E to Contract or Expand trace area magnified.
Use + or — to increase or decrease gain of trace in window.
Use View/Properties to change gain method & AGC length for best display




Use Edit/Shot Header to verity geometry

7. Shot Header Editor

ess Help

il o | g ofc|2]e] Al 7 2] Sanple Interval [mz): = Shot Mumber: o
701 Delay Time [mz]: 0.0000000 Shot Position Easting:  |-60.000000
50 .
] L Uphale Time [ms); | 0.0000000 Shot Pogition Northing: | 0.0000000
1 > = B ; ‘ [ Shot Depth: [ g 0000000 Shot Elevation: | 0.0000000
24 Traces with 1024 Samples per race
& L B Geophone [Receiver] Positions
E
= Mumber E asting Marthing Elevation #|  Create Geometry |
; 1 0.0000 0.0000 0.0000 -
£ o z 10,000 00000 00000 w
(NG BBM b . | —
150 z “,“_“! 3 20.000 0.0000 0.0000 I ——
1 ."(." 4 30.000 0.0000 0.0000
1 (,‘ .ﬁ?- 5 40.000 0.0000 0.0000 Save Geomatry Az |
| s‘ q"“ 5 50.000 0.0000 0.0000
0 a g Add Ta
2%0 : 7 £0.000 0.0000 0.0000
T T T T T T
0 8 1§ 24 32 40 48 56 8 70.000 0.0000 0oy A bultiply By

Trace Number Unregistered Version Ok | Cancsl |

Edit shot header information

We have adjusted the gain to AGC, 30% window length, trace width to S and clip to 2.

If the geometry read from the trace file was not correct (or never was entered) you can

edit the geometry in the shot header by selecting Edit/Shot Header. You can also do this
by right-clicking on the travel time curve and selecting Edit Shot Header.



Use Edit/Shot Header to verity
geometry

7 Shot Header Editor &| i“; Create Geophone Layout Geometry [z|
Samnple Interval [ms); 0. 2500000 Shat Mumber; 0 {* Constant Spacing
Delay Time [ms]: 0.00000a0 Shot Posttion Easting:  |-50.000000 " Symmetric T apered S pread
Liphole Time [ms); | 00000000 Shat Paziion Marthing: | 0.0000000 £ Asymmetric Tapered Spread
Shot Depth: |0 oooonoo Shot Elewvation: | 0.0000000 Corstant Geophone Spacing: 35833
24 Traces with 1024 Samples per trace Azimuth: 0.0
Geophone [Receiver] Pozitiohz Mo, Spacings Spacing G
M uriiber E asting Marthing Elevation # |  Create Geometry | ! 0
1 0.0000 0.0000 0.0000 i
2 10,000 0.0000 0.0000 M -
3 20,000 0.0000 n.oooof v ooy =
4 30,000 0.0000 0.0000 c
h 40.000 0.0000 0.0000 Save Geomety Az | 7
5 50.000 0.0000 0.0000 T = 7
7 E0.000 0.0000 0.0000 @ -
8 F0.000 0.0000 0.0000 v Multiply By
OF. ‘ Cahcel | m

Most geometries can be created using the Create Geometry dialog, including
constant spacing, symmetric or asymmetric tapered spreads. Geometries can
be saved for later use and can be moved laterally by using the Add To feature.
Geometry can also be copy/pasted into the grid from a Windows spreadsheet



Examine data to estimate model.

T Interpex Seismic Refraction Interpretation [ 701

File Edit Wiew Tools Calculate Help
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Flat Refraction Inkerpretation

51

Display Traces
Edit Shot Header

Trael Time [me]

Mask. Point
Delete Point

Cancel

W w00 0l 24.8]
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Shows flat refraction interpretation For this shot

A

Right-clicking on a travel time curve pops up a menu. Select Flat Refraction
Interpretation to estimate velocities and depths from Time-Intercept analysis. Select
Display Traces to repick the breaks or Edit Shot Header to change the geometry.
For interior shots, click on a point to the right or left of the shot to interpret the
respective side using TT analysis.



Examine data to estimate model.

i Interpex Limited Simple Refraction Interpretation ‘ZHE”X|

i*. Interpex Limited Simple Refraction Interpretation [ iInterpex Limited Simple Refraction Interpretation ‘.:‘@‘E
F il File Edit

File  Edit

e | 8l 1= o) &) 22

el mise |
Time [ms]

-+ 15 -
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Wi B23%

vl 1141 L
V2 Ml

-+
vl 1017 1L 8.2
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Examine a number of the travel time curve segments, trying to determine
the number of layers, their velocities and thicknesses, Be careful to look at
curves which are most representative of a layered earth. For dipping
layers, average the results from forward and reverse curves to get a more
reasonable estimate.



Estimate the Model

“7 Refraction Layer Parameters E|

i+ Refractor Inversion Parameters _ Surface Welocity
Murmber of Layers: E
E Refracter Parameters:
T opography Fallowing Factar:
YWelocities Depths

Dion't Follow Fallaw 39041 14615
Topography i Topography
Geophones per Mode: 1 E

Use Calculate/Estimate Model to select number of layers, topography
following factor and the number of geophones per node in the model.
Then press OK and enter your estimates of the surface and layer
velocities and layer thickness. An inversion process will find the best
possible fit from these starting values.



Results of Model Estimation
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When the iterations are finished, the final result is displayed and the layers are indicated by
color on the traveltime vs. distance display. The main point is that the synthetic curves are a
good fit to the data curves and the velocities and depths are not too far from the starting values.



Graphically Editing the Model

Interpex Seismic Refraction Interpretation [IXRefraXDemo
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The vertices in the model can be moved vertically by pointing at them and dragging them. The
cursor turns to a crosshair when you point at a vertex and back to an arrow as you drag it. After
editing the model, use the Forward and Inverse options to get the synthetic and improve it.



Estimate Layer Assignments and
Reciprocal Times — Perform GRM Analysis

phutomatic GRM Interpretation Parameters [z' The dialog shows that the surface velocity will be
IJze Direct Arival segments with I_EE or more points determined from segments with at least 3 pOil’ltS and
Andfitsof | 45 ms or less an RMS error of fit to a line of 4.5 ms or less.
Jze Time-Intercept seaments with ITE of more points
i Fits of 55 ms of less Time-Intercept results require a length of 4 points

_ _ _ _ and RMS fit of 5.5 ms or less.
|Jze Welocity Analysis segmentz with I_EE or more points

Andfisof | 45 msorless GRM velocity analysis segments require at least 8

| Display graphs of segments used for | 2300 ms points and RMS fit of 4.5 ms or less.

[ “wait for uzer confirmation

Velocity analysis graphs will not be displayed.

Duplicate Paintz from same Shot Pozition:

' Combine and shift further poi . : : : .
emiine and shit furher points Duplicate points (overlap) will result in a shift of the

" Combine and average paoints far offset data

QK | Cancel |

The next three steps are in the menu Calculate category: Estimate Layer Assignments sz
Estimate Reciprocal Times 5] Create GRM interpretation from Data gki The first dialog in
the GRM interpretation is the Automatic GRM parameters dialog.



Time-Intercept and GRM Velocity
Analysm Statistics

S Welogity Seament.Firtins Frrors X| The surface velocity was determined from 8 segments
Direct Slope Intercept Refracted Wlth 6 to 9 pOIHtS and RMS ﬁt Of 14 to 38 ms and au
Arrivals Results Arrivals 8 were used.
Fittitng Errors:
L ST e S Refractor velocities were determined from 10
M ax: 1 1
IS B N R I segments with 4 to 48 points and RMS fit of 0.5 to
Ao
o | 2 | =@z |10 3.2 ms and all 10 were used.
RMS: | 2.2 | 536 | 1.0
" Segment Lengths: There were 15 velocity analysis segments with 1 to
' B [ ¢ o 47 points and RMS fit of 0.6 to 1.1 ms 11 of these
Max: 9 | a8 | % were used and 4 were discarded (for too few points).
Statistics:
Used: 8 |10 | This information is useful in case too many segments
Discarded [ 0 | 0 | 4 were discarded. You can rerun the GRM analysis
: with revised parameters.
0k | Cancel | Revize Parameters |

The next dialog shows the statistics from the automatic Time-Intercept and GRM analyses.



GRM Velocity & Time-Depth Results

Interpex Seismic Refraction Interpretation [IXRefraXDemo Top graph ShOWS VClOCitieS.
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GRM Veloc1ty Analysis Curves
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Pointing at one of the GRM time-depth or velocity lines brings up a window showing the travel time
(TT) data, the velocity analysis and time depth curves. The velocity and fit error is displayed.

Pointing at one of the TT curves changes the cursor to crosshairs. Click to bring up original TT
curves. Note TT curves shown may consist of two or more original shot records.



Original Shot Data for GRM Analysis
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One mode allows for reassigning arrivals by left or right clicking,

second mode allows for display of original shot data for first break
picking. OK saves changes, Cancel discards changes.

Clicking on a TT curve will
bring up all curves used to
make up the shot shown with
the velocity analysis and
time-depth curves. It will also
display all overlapping curves
which are in the same direction
as the selected TT curve.

The toolbar and Mode menu
allow for two modes of operation:

1)clicking on a TT curve brings
up the original shot data for
repicking.

2)Right clicking on a point makes
it the first on that layer while left
clicking makes it the last point on
that layer.



Masking Selected Segments

raction Interpretation [Demo7h
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Right click on a Time-Depth or a Velocity segment to mask or un-mask the segment.
Masked segments will not be used in the combination of segments to form composite section.
Both GRM and Time-Intercept segments can be masked.



Adjust Time Depths to Match

Interpex Seismic Refraction Interpretation [703
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11 Segments & Surface ¥s

Adjust Time-Depth curves to remove scatter in reciprocal time estimates.

Scatter in Time-Depth
curves is due to errors in
estimates of Reciprocal
Time (Tr) values.

Point at curves to see
which Tr values were
estimated from model.

Decide which segments
have the more valid Tr
estimates and move other
curves to match them.

When mouse cursor
changes to crosshair,
press left button and
drag segment up or down
to match other curves.



Perform Detailed X-Y Analysis

Interpex Limited GRM X-Y Analysis

File Wiew
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A range of X-Y values
can be used to generate a
suite of velocity analysis
and time-depth curves.
These can be separated
from each other by
constant time values.

X-Y Analysis

X7 Walue is value used. Range is +/- Display
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Adjust X-Y value for simplest velocity analysis curve and sharpest time-depth curve



Combine Segments to make Composite

Depth Section Generation Parameters

Fill gaps in Surface Velocity:

(* iz nearest surface velocityg

" Interpolate surface velocity
" Leave gaps unfiled
" Do not Use Suface Yelocity

Fill gaps in Refractar Y elocity:
|z nearest refractar welocity

" |nterpolate refractar velocity
" Leave gaps unfiled

[v Extrapolate Fefractar Yelociy

Slope-ntercept Results:

Iv Usevelociy for Lavers 2 through 2 E
[v Usze T-Depth for Lapers 2 through 2 E

| Estrapolate Surface Yelociy

Fill gapz in Time Depth:
" se Nearest Time-Depth
* |nterpolate Hrme-depth
" Leave gaps unfiled

] 4 | Cancel

Velocity and Time-Depth profiles may contain gaps.

Gaps can be filled by

Using the nearest value to the undefined value

Interpolating to find undefined value

Or, gaps can be left unfilled.

Surface velocity can be ignored, and the Average Velocity

concept is then used (velocity found from XY value).

Slope-Intercept Results can
be used to fill in missing

values for refractors.

Velocities, Time-Depths or
both can be used.

Can be used for all layers or

just for near-surface layers.



Preview and KEdit Section if Desired

Time Depth Editor

BX

Mo | Position el T-Depth Wel
1 2430.0 1000.0 74200
2 24398 1000.0 284 E718.2
3 2449 E 1000.0 29.4 E¥18.2
4 2459 4 1000.0 323 E718.2
4] 24692 1000.0 331 E718.2
E 2479.0 1000.0 331 E718.2
7 24888 1078.0 .4 E718.2
a 24935 1078.0 .2 EE14.1
9 2h08.3 1078.0 .3 EE14.1
10 25181 1078.0 an.o EE14.1
11 25279 1078.0 29.0 EE14.1
Fow 11 Column 1

|

[ £

Section is shown with gaps where values are
undefined.

Velocity and Time-Depth values can be
edited.

Press OK to interpolate as selected on
previous dialog.



View Composite Section

Interpex Seismic Refraction Interpretation [Demo7b
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Composite section is averaged from available results. Vertical lines show error bars where more
than one value was averaged to get the composite result. Press OK to return to main screen.



Edit Depth Values Graphically

Interpex Seismic Refraction Interpretation [IXRefraXDemo
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Pointing at a vertex in the composite section changes the mouse cursor to a crosshair. Pressing
and holding the left mouse button allows you to drag the vertex to a new depth value.



Add Color Fill for Velocity and Arcs for Depths

Interpex Seismic Refraction Interpretation [Demo7b
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Use View/Draw Arcs to display the wavefronts. Use View/Color Fill Velocity to color fill the
velocity information in the model.



Edit Velocity Range and Fill Thickness

View Properties - Traveltime/Time Depth

Station | Travel Time] Tirne Depth]
Station Awiz Label [40 chars]:

kinar Divizons:
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*elocity Color Fill Range: | 9306 to 74200 W Reverse Color Sequence

Fill Thickness [Z]: 'IEI.EIEIE Arc dngle Range: | 900 Degrees Unitss © |nches

ok | Cancel | | Lrewian o] © em

Use View/Properties to control the parameters for velocity
color fill and the wavefront arcs.

Velocity fill range should be
specified to give good color
indication of velocity and to be
consistent with other profiles
in the same project.

Color sequence can be
reversed so that low velocities
are blue and high velocities
are red.

Fill thickness for previous
slide is 100%. You can select a
smaller fill thickness if
desired.

The angle through which the
wavefront arcs are drawn can
also be changed.



Output Results to XYZ file

XYZ Section Output Param... E'

[rata Columns to ERport;

v E azting and Marthing Coardinates

v Station Coordinates
v Layer Yelocities

v Refractor Depths

v Refractar Elevations
Iv Refractor Time-Depths
Line zpecified by:

" Tie Paint and Direction

{* Beginning and End Tie Points

| ] | | Cancel |

Easting and northing coordinates can be written so
that each point has a map coordinate.

Station or profile coordinates can also be written for
distance coordinate (cross-section display).

Velocities, depths, elevations and/or time-depths can
be selected according to your requirements.

For easting and northing coordinates, the line
direction can be specified by tie point and direction or
by beginning and end tie points.

Note the end tie point is only used to calculate the
angle and is offered as an alternative to using the
angle. It is not used to stretch or compress the line.

Use File/Export/Results as XYZ File to write the results to an ASCII file so they can be
imported into third party graphics software, for instance.



Output Results to XYZ file

X]

X¥Z Section Tie Point Data

Profile distance 00 Ties to

Map coordinates:

E:  |195611E.0 M 11711802

Prafile Direction: =

Degrees Eazt fraom Marth
[Clockwize from Marth]

Cancel

X¥Z Section Tie Point Data

Profile distance 00 Ties to

Map coordinates:

Start [Tie] Paint;

E: 19561160 M: 1171150.2
End [Direction] Point:

E: |[19571236 M 1171739.0

Cancel |

X]

The profile distance must tie to a map point. Here, the map point 1956116.0E, 1171150.2N ties

to the beginning of the profile at distance zero.

The profile direction can be specified as an angle clockwise from north (left dialog). In this case,
the profile direction is approximately ENE. 0 is north, 90 is east, 180 is south, 270 is west.

The profile direction can be specified using the end point of the profile or any point along the

profile or in the same direction beyond the profile.



Output Results to XYZ file

Filz Edit Wiew Insert Format Help
Dl & M - =@ B
LINE: Demo? EALST NORTH STATION
1958214.0 1172376.2 =2430.0
1958222.5 11723581.2 2439.8
1958231.0 1172356.1 Z449.6
1958239.4 1172391.1 2459.4
1958247.9 1172396.0 2469 .2
1958256.2 1172401.0 =2479.0
1958264.5 117z2405.9 24588.8
1958273.2 117z410.9 Z2495.5
19582581.6 1172415.85 2508.3
1958290.1 1172420.8 2515.1
19582958.6 1172425.6 2527.9
1958307.0 1172430.6 2537.7
1958315.5 117z2435.5 2547.5
1958324.0 1172440.5 2557.3
1958332 .4 1172445.5 2567.1
1958340.9 1172450.4 =2576.9
1958349.2 1172455.4 Z25868.7
1958357.5 117z460.2 Z2596.5
1958366.2 1172465.2 2606.3

VELOC 1
1000,
1000.
1000,
1000.
1000,
1000,
107&.
107&.
1075,
1078,
1078,
107&.
1091,
1091.
1051.
1091.
1091.
1091,
1053.

LI =V ¥ ¥ TV TV LV O e Y e o Y s i o

VELOC Z
7420,
6721.
6721,
6721,
6721,
6721,
6721.
6617,
aal7.
aal17.
aa17.
BE17T.
6617,
aal7.
aal17.
6e95.,
BE95.
G695,
aa95.

om0 0 00000000 -1-1-1-1-1-10

DEPTH 1
av.
27.
27.
30.
gl
3a.
33.
5o il
3z.
30.
29.
30.
5o
33.
33.
3a.
29.
28.
2

[ = T ) PSS LT i N ' B o N w I ) [ ) (=Y

ELEV 1

{3 e T T e e Y e Y e Y e Y e Y e Y e Y e T Y o Y o o i

{3 T T e o e o N e e o Y o e o T o Y o I o [ o

ELEV 2
-27.
-27.
-27.
-30.
-31.
—3z.
=33
-31.
-3z.
-30.
-29.
-30.
-31.
-33.
-33.
-3z.
-29.
-2a.
-29.

PR = O Y-S L oV I ' ¥ o TV o I [ (Y=Y

TIMEDEFTH
a7.
27.
27.
Z9.

31

31.
31.

z8
28

Z8.
26.

27

zg.
0.
0.

29

Z6.
Z35.
28.

| 2w -1 b0l -] W W 0O-]m -]

s8]

| €

JFor Help, press F1

The profile distance for these data starts at 2,400 so the original tie point given in the previous

slide for station zero does not appear in the output.

Note that all of the data need not be written. In this case, all data were selected for writing.




	IXRefraX Tutorial
	Import & Interpretation Sequence
	Use File/Create Spread to import data.
	Use File/Create Spread to import data.
	Use File/Create Spread to import data.
	Use Edit/Pick Breaks to verify picks
	Use Edit/Pick Breaks to verify picks
	Use Edit/Pick Breaks to verify picks
	Use Edit/Shot Header to verify geometry
	Use Edit/Shot Header to verify geometry
	Examine data to estimate model.
	Examine data to estimate model.
	Estimate the Model
	Results of Model Estimation
	Graphically Editing the Model
	Estimate Layer Assignments and Reciprocal Times – Perform GRM Analysis
	Time-Intercept and GRM Velocity Analysis Statistics
	GRM Velocity & Time-Depth Results
	GRM Velocity Analysis Curves
	Original Shot Data for GRM Analysis
	Masking Selected Segments
	Adjust Time Depths to Match
	Perform Detailed X-Y Analysis
	Combine Segments to make Composite
	Preview and Edit Section if Desired
	View Composite Section
	Edit Depth Values Graphically
	Add Color Fill for Velocity and Arcs for Depths
	Edit Velocity Range and Fill Thickness
	Output Results to XYZ file
	Output Results to XYZ file
	Output Results to XYZ file

