Add: The Add button will create a new row at the curser position with 0 entries (with the
exception of slope, which will compute based on the 0 entries). If, for example, you touch
line 2, where we have station 106+00, the Add command will allow you to insert a new row
above. This would be necessary if you needed to start the profile at an earlier station. To add
to the end of your profile, just click the down - arrow key at the right until a blank line
becomes available and make your new entries.

C—————— © oput-£dt profie

None MNone
PVI Station PVI El Slope % VC Len PVI Station PVIEl Slope % VC Len

| 100478.69 |  526.49 | }0000COC | 300000 | 100+78.69 |  526.49 | }0C000CK | 2000000K

A
MEEH | 5201 0.5007 | | o-+00] 0| -5.2238 | 0
| 114+29.25 | 520.8075 | | 106+00 | 520.1| 4.9015 | 600 v
| 122452.25 | 541.3825 | | 114+29.25 | 520.8075 | 1| 600
Check Sta|[ 107+25.5 L/ , Check Sta|[ 107+25.5 [ Show Zeroes
Slope as Ratio I Slope as Ratio
El: 527.4642 [ Circular Curve El: [ Circular Curve
Load i Add Remo\.re| High—Low‘ Save As‘ Load ‘ Add ‘ EQ | Remove‘ High—Low‘ Save As‘

EQ: This button allows you to select the Centerline. There is also an option to set the
Centerline to a Railroad format.

& Input-Edit Profile & Current Centerline
None Centerline | C:\Carlson Projects\Data\DEMO.cl

SRl L S Selsn Centerline: 0+00.000 to 3+08.327
| 100+78.60 |  526.49 | X00000OC | 100000  rR

MEEH | 5201 | 05007 | 600

| 114+29.25 | 520.8075 | -1
| 122452.25 | 541.3825 | 2.5

A

600

Check Sta|| 107+25.5 r Zeroes
|—/ ope as Ratio
El: 527.4642 Circular Curve

Load ‘ Add j EQ mo\.re| High—Low‘ Save As‘

Remove: This button deletes the current line.



High-Low: This button can be used to calculate high and low points.

& Input-Edit Profile & High-Low points
None PROFILE:
PVI Station PVIEl Slope % VC Len High Point STATION 105+00.176 EL:528.0991
| 100+78.69 |  526.49 | XC00C0MK | 3000000 N Low Point STATION 113+00.679 EL:522.9504
WIS | 529.1  0.5007 | 600
| 114+29.25 | 520.8075 | -1 | 600
v
| 122+52.25 | 541.3825 | 25 | 600
Check Sta|[107+25.5 [ Show Zeroes
[ Slope as Ratio
El: 527.4642 [ Circular Curve
Load ‘ Add ‘ EQ ‘Remove‘ High-Low‘ Save As‘

Save As: This command will save your profile to a specified file name. There is no need to
enter a file extension. If you want to save the file as Baker.pro, just enter "Baker". The Save
As command will default to the current profile name. If you are entering a new profile, it will
default to the current coordinate file name.
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8.4 Draw Profile

L@

The Draw Profile command will draw the selected profile on the screen. The profile will be
exaggerated (typically 10:1 or 20:1) in order to maximize detail. You can control the vertical
exaggeration by selecting the vertical scale icon, located at the lower left of the Draw Profile
screen. All the zooming commands [Zoom In, Zoom Out, Zoom Window, Zoom Previous and
Pan] are available to you in the Draw Profile command.

e PRO VIEW [
100+78.690

% 122+52.250
Profile(Sc.¥=20.00): C:\Car..s\Data\20170213.pro

If you want to change the display scale, click the icon in the lower left corner. The dialog shown
below will appear. Change the scale and tap OK.

R PROVIEW []
" opin
Vertical Scale: m /

122+h2.250
J|Profile(Sc.¥Y=20.00): C:\Car..s\Data\20170213.pro
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8.5 Template Editor

L@

Templates for roads, levees, ditches and other earthwork can be created in Carlson Software
products such as Carlson Civil or Carlson Roads, or alternately they can be entered in the field
using Input/Edit Template. These templates can then be used in Carlson SurvCE in the Stake
Slope command, where the template is one of the design files for slope staking, along with the
centerline and the profile. Templates are also used in Stake Road (for staking those portions of
the road from left shoulder to right shoulder) and for Elevation Difference by Road Design Files.
Templates can be reviewed graphically using the command Draw Template. Templates are not
necessary for the command Stake Offset, found on the SURVEY tab. In Offset Stakeout, road or
other cross slopes from centerline are entered within the command itself.

Currently, SurvCE uses only templates created in Carlson Civil and Carlson Roads or entered
directly within SurvCE using the command Template Editor. Every point on a template has an ID
such as “EP” and “SH” or “CB1”. Templates in SurvCE have only one surface—the surface you
are staking. To stake out a subgrade, you could enter the surface grade information, then use a
vertical offset in Stake Road or enter the subgrade surface directly as a template.

After selecting Template Editor, you are presented immediately with the input dialog shown in
the figure below. If an existing template is loaded (based on the last template used), you can clear
the screen by clicking the clear icon (eraser) in the upper right.

& Input-Edit *.tpl File & Input-Edit *.tpl File
C:\Carlson Projects\Data\DEMO.tpl MNone
GRADES: [¥ Right Side Same as Left GRADES: [¥ Right Side Same as Left
Left SURFACE Right SURFACE Left SURFACE Right SURFACE
Distance | Slope ID || Distance | Slope D Distance | Slopel D | Distance | Slope | D |
N X | 10.000  |-2.000% |EP
CURE  |CB CURB  |CB
6.000  [4.000% [SH ||6.000  [4.000% [SH

Add Edit | Remo\.re| | Down | Add | | | |

Cut/Fill | Super | Load | Save | Cut/Fill | Super | Load | Save |

Template grades are entered top to bottom and extend out from the middle position of the
template. If you are dealing with a symmetrical template, keep the Right Side Same as Left
option enabled. This will reduce entries by half. Otherwise, you must select the appropriate side
and use Add to add entries or Edit to revise. One trick, if you have non-symmetrical grades, is to
keep Right Side Same as Left on and enter the symmetrical portion (perhaps the pavement lanes
and first shoulder lane), then when you get to the outside shoulder or other lane where one side is
different than the other, disable Right Side Same as Left and complete the non-symmetrical
portion of the template. With the Right Side Same as Left turned off, you can click the words
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Left SURFACE or Right SURFACE and the left or right columns become active for editing.
Alternatively, you may simply click into the items in the columns and edit or add.

In the curb-and-gutter template shown below, the Add option is used to enter the grade breaks
from centerline out to the back of shoulder.

.25
] I—U_HHS.
1.50" .
1.00° — 0.50
2.00"
8.00° 10.00° C/L 10.00° 8.00'
4-‘3’%*4\:]-_— 2,00% |t 2.00% —JJ‘*“-@%
1.00 j_

Since templates used in Slope Staking help define all grades into the centerline from the slope
stake, it makes sense to focus on the subgrades that are built by the dozer, motor grader or
trimmer. Thus, despite all the surface grades involved, there are only three distinct grades in this
example curb and gutter template between centerline and the pivot point of the cut and fill slopes:
12.00 at -2% (subgrade at back of curb), 0.01 horizontal and 1 vertical, and 8.00 at 4%. For the
Vertical method, some positive horizontal distances must be entered, such as 0.01 or 0.001. By
pressing Add in the dialog, we can enter the first two grades.

%Grade Dimensions

® percent fﬁ

Slope:

Distance:

I

Ratio
-2
12

" vertical

E

% Grade Dimensions

" Percent .

Delta Z:

Distance:

ID:

Ratio

® vertical
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Downbill slopes, going out from the middle of the template, are entered as negatives. Note that it
is necessary to enter an ID for each break point in the template. This helps identify the description
of the grade on the progressive slope stake report (e.g. from the outside going in, 8 at -4% to TC,
0.01” at -1 vertical to EP, 12’ at 2% to CL). The shoulder slope going out (8’ at 4%) is entered
similarly, as above. The Input-Edit Template dialog now appears.

& rade pimensions & gt i 1 e

Mone
GRADES: [¥" Right Side Same as Left
® Percent (" Ratio (" vertical Left SURFACE Right SURFACE

Slope: 4 Distance | Slope D Distance | Slope 1D

12.000 |-2.000% |EP 12.000 |-2.000% |EP

Distance: 8 0.010 1.000 TC ||0.010 1.000 TC
8.000 4.000% [SH JEK] 4.000% |SH
ID: | sH
Add Edit | Remove | Up | |
Cut/Fill | Super | Load | Save |

You can press Save any time to save your work. Here the template has been saved and named
“curb.” Now it is time to enter the Cut and Fill slopes, which are used in slope staking. If the cut
slope is 3:1, but the fill slope is 4:1, you would select Cut/Fill above and enter as shown. Distinct
left side and right side cut and fill slopes can be defined. After entry of the cut and fill slopes,
press OK or Enter to return to the main Template Editor dialog, and press Save. Templates can
be drawn using the command Draw Template.

& Cut/Fill Grades o TPLVIEW []
[¥ Right Side Same as Left

" Parcent @ Ratio
Left Side

CUT - Slope: 3:1
—_— Py —
FILL - Slope: 4:1

@hTemplate(Sc.Y:l.DDj: C:\Car..jects\Data\Curb.tpl

For highway projects or subdivision roads with cut slopes down to a ditch line, four template
definitions may be necessary for slope staking: (1) Cut Left, Fill Right, (2) Cut Left, Cut Right, (3)
Fill Left, Cut Right, (4) Fill Left, Fill Right. The appropriate template can then be used for any
condition. Shown below is the Cut Left, Fill Right for a 2-slope (pavement and shoulder) road.
The last slope in each column acts as the "pivot point" for the slope stake calculation. The fill
slope is set at 4:1 and the cut slope at 3:1.
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C:\Carlson Projects\Data'\,Curb.tpl

GRADES: I Right Side Same as Left [¥ Right Side Same as Left
Left SURFACE Right SURFACE -~ &
5 oo
Distancel Slope | 1D | Distancel Slope | D | _LeﬂPeSrir;e:t REIED
12.000 |-2.000% |EP [|12.000 [-2.000% |EP |
8.000  |-4.000% [GB ||8.000  [-4.000% |GB CUT - Slope:
12.000 -3.000:1 (BD FILL - S|0p€‘: Iq.:l
rRight Side
Add | Edit | Remove | Up | Do | CUT - Slope: 15
Cut/Fill | Super | Load | Save | FILL - Slope: 411

Using this template, cut slopes on the left side of the road will find the pivot at the base of ditch,
while fill slopes on the right side of the road will pivot from the edge of shoulder.
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8.6 Draw Template

L@

The Draw Template command will draw the selected template on the screen. All the zooming
commands [Zoom In, Zoom Out, Zoom Window, Zoom Previous and Pan] are available to you in
the Draw Template command. Tap the Menu button to exit this command. The figure below
illustrates this command using the “Highway Road.tp]l” template.

S TPLVIEW []
£
&Y

&
&

== Profile(Sc.¥=1.00): C:\Car.. Projects\Data‘Curb.tpl

[

f
|

P

2

7]
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8.7 Utilities

L@

Road Utilities includes necessary routines to convert centerlines, profiles and cross-sections from
other formats to the formats used by SurvCE. SurvCE uses ASCII file formats for centerlines

“.cl” files), profiles (“.pro” files) and cross-sections (“.sct” files). These same formats are used
by other Carlson products such as Carlson Civil (formerly SurvCADD), Carlson Survey, Takeoff
and Construction.

Road Utilities will also scale up or down centerlines and profiles, usually to convert between
metric and English units. In addition, Road Utilities includes a command for entering a
superelevation file (“.sup”). This file can serve as an optional input file and react with templates
in commands such as Stake Road, Slope Staking and Elevation Difference. Road Utilities has
an option for a Template Series file (".tsf" file). This file will transition from one template to
another automatically between designated stations, as long as the templates share identical IDs.
The Template Series file can be substituted for a standard template file in Slope Staking and
Stake Road, wherever design files are applied. Finally, a "Template Grade Table" can be entered
in Road Utilities, which designates slopes and offsets that apply left and right of centerline for any
road segment, between which a proportional grade and lane width transition is calculated.
Template Series files and Template Grade Tables are alternate methods of transitioning roads of
variable width or slope and should not be used in combination in the same station range.

& Road Utilities

| Centerline Conversion

Centerline Transformation

Profile Conversion Profile Transformation

Input-Edit Section File

Input-Edit Superelevation File

Input-Edit Template Series

Section File Conversion |

Input-Edit Template Grade Table
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File Conversion and LandXML: The LandXML file format is becoming an encouraged
standard of many departments of transportation (DOTs). This standard is also recommended by
Autodesk, Bentley and Carlson. LandXML files have an “.xml” extension and may contain
multiple road design files including centerlines, profiles, and cross-sections. The “header” lines
within the “.xml” file will indicate what design files are included. In some cases, several files of
the same type, such as three or four centerlines or profiles, may appear in the same LandXML file.
As more and more software companies offer LandXML file output, this file type may become the
preferred form of data exchange. Be aware that each company tends to implement the LandXML
format in slightly different ways, much like DXF files for drawing data exchange were sometimes
slightly different in format between Autodesk and Microstation, or from release to release.
Therefore, if a LandXML file containing centerlines, profiles or cross-section files fails to convert,
it is recommended that the file be emailed to Carlson Software so changes can be made in SurvCE
to enable conversion. LandXML is an evolving format that is likely to solidify in the near future.

Centerline Conversion
This command converts horizontal alignment files to and from the Carlson centerline format
(*.CL). Supported file types include:
e ASCII Inroads (.ASC)
ASCIT LDD (.TXT)
Caice (.KCP)
CLIP (.PLA)
Geopak (.OSD)
cutsheetc)
LandXML (.XML)
Leica (.GSI)
MOSS (.INP)
SDMS (.ALI)
SDR (.SDR)
SMI Chain (.CH)
TDS (.RD5)
Terramodel/Geodimeter ((RLN, .ALN and .ARE formats)
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The SurvCE format has a “.CL” extension. These source files can be loaded into SurvCE using
Data Transfer, located in the File menu options. When performing the conversion, and selecting
a particular format, SurvCE automatically looks for the corresponding file extension.

% Road Utilities % Import/Export Centerline @
| Centerline Conversion LandXML File (*.xml)
Centeriine Transformation 1 C:\CARLSON PROJECTS\DATA\LINM.XML
New File | Existing File |
Profile Conversion Prafile Transformation ‘
Section File Conversion ‘ CL File (*.cl)
Input-Edit Section File ‘ C:\CARLSON PROJECTS\DATA\LINM.CL
Input-Edit Superelevation File ‘ Hewiki | B Flle___ |
- - Conv. type: |LandXML j 4 :
Input-Edit Template Series ‘
Input-Edit Template Grade Table ‘ Import to CL | |

@ Report Icon for LandXML Files: If you are importing a LandXML file specifically, you
can click the Report icon left of the "Return" icon in the upper right of the dialog, and review the
source of the data as shown:

& Import/Export Centerline ,—@

LandXML Info

1.Version:1.0, Project:20170213

2.Created using:Carlson SurvCE Software, Carlson
Software

3.Units:Imperial, area:squareFoot,
linear:USSurveyFoot, volume:cubicFeet,
temperature:fahrenheit, pressure:inHG,
angular:radians, direction:radians.

Import to CL |
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Conversion: Clicking Existing File in the upper right (in the Land XML section) will load the
file, and clicking New File under the CL File section will save the centerline file in the correct
format for use in SurvCE. To convert in the opposite direction, select Existing File under the CL
section to recall a SurvCE centerline file, and then click New File in the upper left (under
LandXML file) to save it back to a LandXML file, for use in other software.

For file types in which both Import and Export options are available, the conversion procedure
forms a “criss-cross”: You bring the files into SurvCE by going upper right (“Existing”) to lower
left (“Select New”). You send the files back to the “non-SurvCE” format by going lower right
(“Select Existing”) to upper left “New”.

When the files have been selected, the appropriate action is highlighted below, "Import to CL" or
"Export to <type>". When the process is completed, the program announces “Process Done,” and
you are free to move on to the next command. Most formats only convert to SurvCE and not back
again, and therefore only have “one-way” dialogs. These include ASCII-Inroads, ASCII-LDD,
Geopak, Moss, TDS and Terramodel/Geodimeter.

Importing TDS RDS Files

Importing TDS RD5 Files: If TDS is selected, centerlines can be converted one-way to SurvCE
centerlines (centerline files CANNOT be converted back to TDS files). It is important to note that
the TDS RDS file is a dual centerline and profile file. Because the TDS RDS file does not display
the starting station, an extra dialog will appear requesting starting coordinates (which can be
recalled from a point) and a starting station.

":—4‘- Enter data v | X |

Starting Station:

Point From File: I
=2

Starting Morthing: ID.DDEID
Starting Easting: ID.DDEID

Verify the Conversion

It is recommended that after converting centerlines, profiles or cross-section files to SurvCE
format, you go to the Editor and Draw options for these file types and review the data to verify
that the correct file was converted and that the conversion was successful. So, for example, after
converting a centerline from Inroads format to SurvCE “.cl” format, go directly to Centerline
Editor in the Roads menu and verify the data.
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Recognizing File Formats

For reference, portions of four of the file types are shown below, as they might display in a Text
Editor. The LandXML, SurvCE and SDR examples all reference the file DOT1.CL. These
displays may help you recognize these file types in the future. The new LandXML format,
endorsed by many Departments of Transportation in the United States, may soon become the
standard in the future for internet transfer of roading and other types of design files.

LandXMI <(CoordGeonm: SDR OOWMSDR33 W04-04.24  Jul-29-99 14:49 122211
<Line length="848 64000000" dir="2,38921515" = 28KIDOTL 1
< 5tart 10000.00000000 10000, 00000000 < /Starts 0&HM1, 00000000
«<End=10579,94055914 9380.43661675 < [End> 29MM10075.5500 313.108036 10000, 0000
«jLinex 30KMM10579.9406 9380.4356
< Curve rot="ccw" chord="1914,99450706" CrvType 32NM1917.2300 -11459. 1600
«<5Start> 10573.94056914 338043661675« /Start> 30MM11767.2070 78779045
<Center=2213.99512832 1549 51682467 < /Center = 20MM12242,.8412 £254, 1470
<End:=11767.20701020 787790450628 < fEnd= 32MM1443,1116 -11458, 1600
<fCurve> 30NM13562.0477  5004.1230
<Lire length="1947.71000000" dir="2,55652497" =| 20MM17287.5650 -2531, 7846

SurvCE '0,10078.69000,L, 10000.00000000,10000.000000000 THS HR+++++++++++++ -+
0,10927,33000,L, 10579,94056914,9380,43661675 HL,77.0204,151.834
0,10927,33000,PC, 10579, 940569 14,93580,43661675 HC,-1,0,300.0,114.436,L
0,9.351012766,R, 2213.99512832,1549.51682467 HL.-1.0,128.892
0,12844,55000,PT, 11767, 20701020,7877, 90430629 HC,-1.0,500.0,846.144 R
0,14792,27000,L,12842,84117284,6254. 14793824 YR+
0,14792,27000,PC, 12842 84117284,6254, 14793524 WG,47.02,0,000000
0,7.1253600000,R,3289.62929108,-74.23974329 W(5,215.48,5.000000
0,16235.38163,PT, 13562047667 16,5004, 1230452 W(C,75.0,5.000000,8.000000
0,24641.80003,L, 17287 .56502100,-2531.78459252 V(5,25.0,8.000000
0,24641,89003, TS, 17287 56502100 ,-2531, 7845925 WC,75.0,8,000000,9,430000

Centerline Transformation

This routine is designed primarily to convert centerline data from Metric to Survey Feet or from
Survey Feet to Metric. The image below shows the dialog and scale factor when converting from
Metric to Survey Feet.

% CL Transformation D

Current CL File:

|Nnne

| Select File |

Scale Factor: | 3.280833333

@ Metric to Survey Feet v Apply scale factor

" Survey Feet to Metric CEEmERI

" Custom Scale Factor
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Apply scale factor for start station: If this option is enabled, then the starting station will be
converted using the scale factor. For example, a start station of 1000 would become 3280.833. If
disabled, the start station would remain at 1000. Ifthe goal is to change the starting station by a
certain amount unrelated to the scale factor, then you must use Input-Edit Centerline and enter a
new start station in the initial dialog. This will automatically translate all stations in the centerline
by the appropriate amount.

When Apply Scale Factor for start station is enabled, the centerline is adjusted by the scale
factor, after a confirming warning screen.

Profile Conversion
This command converts vertical alignments to and from the Carlson profile format (*.PRO).
Supported file types include:
e ASCII-LDD (.TXT)
e (Caice (.KCP)
CLIP (.ALZ)
ISPOL (.RAS)
LandXML (.XML)
Leica (.GSI)
MOSS (.INP)
SDMS (.PRO)
SDR (.SDR)
SMI (.CH)
TDS (.RD5)
Terramodel/Geodimeter (RLN, .ALN and .ARE)
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The SurvCE format has a .PRO extension. These source files can be loaded into SurvCE using the
Data Transfer feature in the FILE tab. The conversion screen is similar to Centerline
Conversion, with the characteristic ‘criss-cross’ logic for 2-way conversion (LandXML and Leica)
and one-way import only conversion for the other options.

Y& Import/Export Profile (]

LandXML File (*.xml)
None
| New File | Existing File \

PRO File (*.pro)
None

New File | Existing File |
Conv. type: |LandXML j ¥ single
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The SurvCE Profile File Format: It should be noted that of all the SurvCE file types that are
ASCII and therefore viewable in standard text editors, the profile (.pro) file has the simplest
format. The format is station, elevation, length of vertical curve, and description for road profiles.
For example, the Demo.pro file that is typically provided with the software has the following four
lines (which can be viewed in Notepad):

0.0000, 997.0000 , 0.0000,

200.0000, 1005.0000, 200.0000, (200 foot vertical curve length)
308.0000, 1003.9200, 0.0000,

0.0, 0.0, 0.0 (this is an “end-profile” line)

Profile files can be created from within SurvCE but are simple enough to be hand-entered using a
text editor as well. Unequal vertical curve lengths can be entered in the form 150-50, indicating
150 units to the point of vertical intersection and 50 units to the point of vertical tangency. Other
ASCII file types, such as centerlines, can be deciphered, but are generally of a more complicated
design and are best created using the editors provided within SurvCE.

Profile Transformation
Like Centerline Transformation, this routine is primarily used to scale a profile up or down to go
from Survey Feet to Metric or from Metric to Survey Feet.

% PRO Transformation

Current PRO File:
| C:\Carlson Projects\Data\20170213.pro

Select File ‘

Scale Factor: .280833333

[* Apply scale factor for start station

® Metric to Survey Feet Translate

" Survey Feet to Metric

" Custom Scale Factor Apply Scale Factor

Unlike Centerline Transformation, Profile Transformation can directly translate the profile up
or down. You can also scale the profile stationing and elevations. If you want to apply a
translation to selected stations, tap the Translate button.
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The Translate option leads to its own dialog of entries, which allows you to translate both the
stationing and the elevations, as shown below. In this way, you can make the starting station
1000, or raise the entire profile 15 feet or meters.

Y& Translate PRO

Range of Stations:
10078.6900-12252.2500

List of Stations:

Change station:

10600.0000 | 0.0000
11429.2500
12252.2500 Change elevation:
| 15]
End Station ‘

By default, the entire range of stations is selected. If you wish to only translate a range, highlight
the beginning station, then click End Station and highlight the end station. Next, enter the amount
to translate in the Change Station box. You may also translate the elevation using the Change
Elevation box. Tap OK when you are finished.

Section File Conversion
This command converts section files to and from the Carlson section file format (*.SCT).
Supported file types include:

Columnar Text (.TXT, CSV & .ASC)
Terramodel/Geodimeter (.XSC)

e Caice (.FFF)

e CLIP (.TRV)

o  Geopak (.XRS, .XSR, .SOE & .TXT)
e IGRDS (LIS, .RDS & .TXT)

e Inroads (.TXT)

e ISPOL (.SC1 & .RAS)

e LandXML (.XML)

[ ]

[ ]

The SurvCE format is “.SCT”. Section files are used for Stake Slope, Stake Road and Elevation
Difference. Cross-section Survey also has the ability to output section files. TDS will store
cross-sections in an RDS5 format that behave as a series of templates, following "rules" for slopes
coming from the design profile grade. You can import TDS-style cross-sections using Input-Edit
Template Series within Road Ultilities, and for "Files of Type", select TDS.



%Iﬂmrtf[xpurts‘-ecﬁunﬁe @

LandXML File (*.xml)
C:\CARLSON PROJECTS\DATA\TESTSECTION.XML
New File | Existing File |

SCT File (*.sct)
C:\CARLSOM PROJECTS\DATA\DEMO.SCT

New File ] Existing File |
Conv. type: |LandXML j

| Exportto LandxmL |

Note that if you select XML Info at the top of the screen, you’ll see some of the “header”
information associated with the XML file to be exported or imported.

%Iﬂmrtf[xpurts‘-ecﬁunﬁe @

LandXML Info

1.Version:1.0, Project:20170213

2.Created using:Carlson SurvCE Software, Carlson
Software

3.Units:Imperial, area:squareFoot,
linear:USSurveyFoot, volume:cubicFeet,
temperature:fahrenheit, pressure:inHG,
angular:radians, direction:radians.

| Export to LandXML |
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To export to LandXML, you need to load a LandXML file that already contains a centerline

covering all or part of the station range in the SCT cross-section file. Otherwise, you will see an
error message.

' There are no alignments in this LandXML
. file...
Flease add at least one alignment to
LandXML in order to import selected file...

Despite the message, you can add the horizontal alignment portion to the LandXML file after
creating the file with sections only. However, if you first create a LandXML file containing one
or more alignments, then choose that existing LandXML file to export to, you can select among
those centerline alignments when making the cross-section file.

-t LandXML Alignment

Section files in SurvCE can contain descriptions useful for reference in other routines such as
Stake Road. If descriptions are found in the source section file, they will be captured by the
import process into the “.sct” file for use in SurvCE.
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Pipes running longitudinally along horizontal alignments can be imported in the form of cross-
sections using the Columnar Text form. The example below shows the layout of the pipe format
that is recognized by SurvCE.

STA,Offset, FL elev.,Link - ID,Link - Library Item, Type
13+00.00,52.13,22.32,NP-26,18" RCP,T
14+00.00,-47.61,22.08, NP-1,18" CMP,T
14+00.00,49.63,22.02,NP-26,18" RCP,T
15+00.00,-39.58,21.78, NP-1,18" CMP,T
15+00.00,49.15,21.73,NP-27,18" RCP,T
16+00.00,-38.00,20.22,NP-3,24" RCP,T
16+00.00,48.92,21.45,NP-28,18" RCP,T

Within Stake Road, Section Method, the pipes can then be loaded as a cross-section file and the
pipe inverts can be staked in the same way that road cross-section points can be staked. The pipe
format is recognized and the pipes display with their correct diameter shown. Note the ability of
the program to display the pipe size, captured as the 5th field in the ASCII file (above):

'9="- Stake Road W Grade @ vy
Sta: | 1600.0000 AL S ET
Interval: 50 2| P | CL Off: |48.92
Desigh Off: | 48,92 =l &R

skofffin (o wlo

@ I 18" RCP,NP-28,T
|

=, — —— | L_\_\_\_‘_‘—‘——u'__'ﬂ
@ SCAER_FS LIS T_SUB Q
Q SC46R_XS_LIST_TOP

Q Surface: CC-PIPES - Slope Stake

Input-Edit Section File

This routine is a convenient cross-section editor. It can be used for entering new sets of cross-
sections or for editing and reviewing an existing set of cross-sections. One nice application is
Slope Staking. If you know the left and right “pivot points™ on stations to be slope staked, you
can enter very simple, two-point cross-sections consisting of the left pivot offset and elevation,
and the right pivot offset and elevation. Then, without taking a cheat sheet into the field, you can
slope stake by cross-section method, and the program will seek these pivot points, and even
interpolate the correct pivot points between entered cross-sections.

A better approach would be to include all break points in the sections from pivot left to pivot right,

along with descriptions. Then Slope Staking will report the progressive information to grade each

point from the catch all the way into centerline. This “section-based slope staking” is a cross
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between user-defined (where you need the cheat-sheet!) and design files, where the pivot offsets
and elevations are taken from the pivot points in the template as they react with the profile and
superelevation files. Sections used in Stake Road should be complete cross-section files, with all
offsets, to enable precise, interpolated stakeout within the left-to-right range of the sections, on

station, or at interpolated stations.

The Input-Edit Section File routine begins by prompting for a cross-section file name. If you wish

to start a new cross-section file, just enter a new name.

Y= Section File

I3 C:\Carlson Projects\Data’,

Type: |SCT Files JDrwe |C J ..@.

Backup

C5GIS

DOT Codes

geoids

Pictures_RadioTowers
DEMO.sct

Name:

If you choose to select an existing cross-section file, such as DEMO.sct, after selecting the file,

you will see the “Section List” dialog.

%Sﬁcﬁun List: DEMO

Station:

0+50.000

1+00.000

1+50.000

1+453.272

2+00.000

2+50.000

2+90.538

3+00.000

add | edit | Remove |

Clear ‘

e | Load |

Save As
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From this dialog, you can Add stations, Edit existing stations, Remove stations, Load entire new
cross-section files, Save As (to save your changes to the current loaded file or to a new cross-
section file), and Clear the list of stations (not recommended unless you want to start from
scratch). Select Edit to review a station.

%[ﬁt Station:1+53.272

Offset |Elevati0n Description -

-100.000]1004.253 |INTERFOLATED
-63.461 [1003.229
-54.358 |1002.973
-21.891 |1001.976
-6.779  |1001.562

A A =
Edit Station: 1+53.272

Add | Edit | Remove |

Up | Down | Clear |

In this dialog, you can Add, Edit, Remove, Rearrange, or Clear existing offsets and elevations.
Note that cross-section offsets are negative for left of centerline and positive for right of
centerline, and can have descriptions such as SH, EOP, CL, Ditch, 21, 22, 23, etc. These
descriptions, where they exist, are potentially useful for description-based interpolation between
stations, as applied in Stake Road. If you want to add an offset at -42.867 called RP, click Add.
You don’t have to highlight the correct offset to add above — the software will sort and place the
new entry appropriately.

Y& Edit Section Offset:

Dffset: IE. !EI

Elevation: | 1003.229

Description: B=

When you click OK, your new entry will be in the list.
The Edit box leads to the same entry dialog as Add. Remove will provide a warning and then
delete the highlighted offset and elevation. Up and Down should not be used unless a file

conversion led to out-of-order listing of offsets and elevations. When you click OK from the
station edit dialog, you can save the revised cross-section file back in the section list dialog.
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Input-Edit Superelevation

Roads can contain one or more curves, and each curve can have its own superelevation data. This
data includes start station for super transition, station for full super, percent of full super, station
for end full super, and station for ending the super transition back to normal crown. In SurvCE,
each superelevation data set for each curve would be entered as a “line” of superelevation data in
the “.sup” file.

& Superelevation List: 20170213

Beg Trans | Run-In | Norm Out | Run—Dﬂ"| End Trans

Add Edit ‘ Remove | Clear ‘

EQ | Load | Save As ‘

If we had two curves, both with superelevation, then we would do two Adds using this dialog.
Let’s say, for simplicity, that we have a road with a 2% “normal crown” which has one curve to
the left followed by one curve to the right, with the following information:

Curve 1 Curve 2
Start Super Pivot Sta: 100 Sta: 2200
Full Super Sta: 600 Sta: 2500
Full Super % 3% Left 4% Right
End Super Sta: 1400 Sta: 3500

End Super Pivot Sta: 1900 Sta: 3800

The first curve to the left goes through three stages as it pivots into full super: (1) the right-side
pivots to “flat”, (2) the right-side pivots to “reverse crown”, where the slope is the same across the
template and (3) both the right and left sides pivot from the hinge point (centerline) into full super.
All of these key pivot points are entered in the superelevation dialog.



Station 600
(Station to begin
full super)

Station 500
(Station for super at
normal crown II'I}

Station 300
[ Station to begin
SUper run-in)

Station 100
(Station to Begin
Transition)

You enter all these key stations (begin, flat outside lane, reverse crown, full super) both going up
to full super and transitioning back down to normal crown. Recognizing that the normal crown of
-2% transitions from station 100 through a slope of 5%, the transition is 1% per 100 feet, assuming
an even rate of transition. Therefore, a “flat” outside slope occurs at station 300, reverse crown at
station 500 and full super at station 600, as shown. You will need to compute these stations in
advance. These intermediate stations are entered in the superelevation dialog to allow for different
rates of transition from normal crown to flat to reverse crown to full super. Normally, the rates of
transition are consistent. Note that super left or right is always entered as a positive percent slope
— the road centerline curve direction will control the direction of pivot. You are now ready to
click Add and enter in Curve 1.

Grade Slope(%): | 3.000

Curve Type:

Max slope of Full Super({%):
Begin Full Super:

% Add Super (Stations):
Beqin Transition: Begin Run-In:
| 1+00.000 | 3+00.000]
Reverse Crown rate in: | 5+00.000

Design Speed: | 35.00

® sSpiral © Circular

T

End Full Super:

| 6+00.000 | 14+00.000

Rewverse Crown rate ouf: |15+EIIZI.EIDIZI
Reverse End Run-Off: End Transition:
Curve | 17+00.000 | 19+00.000

When you click OK, the first line of the superelevation dialog is filled in. Curve 1 is complete.
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Next, we enter Curve 2 as follows, using similar logic.

%Bﬁt Super (Stations):
Begin Transition: Begin Run-In:
Fm 23+00.000
Reverse Crown rate in: 24+00.000
Grade Slope(%s): |4.DDD Design Speed: I 35.00
Curve Type: ® spiral  Circular
Max slope of Full Super(%): |4.DDDD
Begin Full Super: End Full Super:
| 25+00.000 35+00.000
Reverse Crown rate out: 36+00.000
r Reverse End Run-Off: End Transition:

Curve | 37+00.000 | 38+00.000

When OK is clicked, the two curves are complete and the summary dialog appears. There is one
line (or row) for each curve.

Note: If any of the columns are too narrow to display all the text, you can “grip” the vertical line separating columns,
much like in programs such as Excel, and make the column wider.

& Superelevation List: 20170213

Beg Transl Run-In | Norm Out | Run-Off | En

1+00.000 | 3+00.000 | 15+00.000 (17+00.000 |19-
22+00.000 [ 23+00.000 | 36+00.000 {37+00.000 |38

<] | 2
Add | Edit I Remove | Clear |

EQ | Load | Save As |

The superelevation file is one of the optional “roading” or “design” files in Stake Slope, Stake
Road and Elevation Difference. After a superelevation file has been entered and saved, it will
appear as the default superelevation file in all of these commands, unless removed from the design
file list by the user.
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Input-Edit Template Series

SurvCE allows for two types of transitioning: (1) a single template can transition by being “acted
upon” by template transition files (made in Carlson Roads, Topsite, Leica Site Manager or Carlson
Civil) and superelevation files, or (2) a template series file can transition between several
templates sharing identical IDs but having different slopes and widths between ID points within
the templates.

You can load an existing TDS template series file, in the RD5 format, by clicking Load, then
clicking the down - arrow for Type of File, and selecting TDS format. TDS templates always
have IDs and the same number of template points per cross-section, so once imported, they behave
exactly like SurvCE-defined templates. Using the Draw Template option, any particular template
in a template series file can be selected and displayed as shown:

e viw i

(£2)[2)[2) 2]
|
|

i

Profile(Sc.Y=1.00): C:\Car.. Projects\Data\Curb.tpl

The Template Series approach can even be used to transition from normal crown to
superelevation, avoiding the need to use superelevation files. The Template Series approach is
commonly used to expand the width of a lane to accommodate, for example, a passing lane. Since
template IDs must match, if a “special slope” lane “appears” for a certain station range, then the
Template Series approach can still be used as long as you add the extra ID point (e.g. EP2) to the
normal template, perhaps making that point 0.001 units in dimension initially. In the second,
transitional template, the EP2 lane can have the full width of 3.5 meters or 12 feet or whatever
applies. If the transition starts at station 500 and ends at station 600, EP2, will be 1.75 meters or 6
feet or exactly half the full dimension at station 550.
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Starting with the demo.tpl file, with a 10’ lane to ID “EP” followed by a 6’ shoulder lane to ID
“SH”, you can make another template called Road.tpl, with a 12’ lane to “EP” and an 8’ shoulder
to “SH”. Note how we have made sure to use the same ID for the road lane (“EP”’) and the
shoulder lane (“SH”).

& ot e e

C:\Carlson Projects\Data\Road.tpl

GRADES: [+ Right Side Same as Left
Left SURFACE Right SURFACE
Distancel Slope | D | Distance| Slope | ID |
12.000 |-2.000% [EP 12.000 |-2.000% |EP
8.000 -4.000% |SH [EX -4.000% |SH

Add | Edit |Remove| Up | Downl

Cut/Fill | Super | Load | Savel

If the demo.tpl is used from station 0 to 500, and the Road.tpl is used from 600 to the end of the
project at station 1000, then the entry process for a Template Series is as follows:

& s e

Mone

Station | Template |

Add Edit I Remaove I Dotz Templatel

Load I Save I Savehsl EQ |




&

Click Add and you will obtain the next dialog.

\& Template Series

Station: ||:|+|:|c|.nc|n

Template: Mone
I C:\Carlson Projects\Data\DEMO.tpl

EQ | Select File

Choose Select File and pick the first template (demo.tpl). Click OK. Back in the main dialog,
click Add again and specify the ending station for demo.tpl as station 500. Then click Add again
and specify the first station for Road.tpl as station 600. You do not need to specify an end station,
as Road.tpl will be used for the remainder of the project.

& ot e s

Mone

Station | Template |
0+00.000 |DEMO |

5+00.000 |DEMO
6+00.000 |Road

Add Edit I Remove I DrawTemplatel

Load I Save I Savehsl EQ |

You then Save the Template Series File. When running Stake Road, Stake Slope or Elevation
Difference by Roading Design Files and recalling a template file, you have the option to recall a
Template Series File and process a set of transitioning templates.

S Open T e =) x|
Type: ITSF File JDrwe ICJ.‘@

I C:\Carlson Projects\Data),

'_jBacI-:up

Name:l Road.tsf
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Input-Edit Template Grade Table

Very complex roads such as exit ramps, with widening and shrinking lane widths and slopes that
do not follow a simple superelevation pattern but instead adapt to meet grades of intersecting
roads, can be defined using the Template Grade Table feature. Although template series files can
be used to model any road, the creation of multiple templates, including all lanes, can be a labor-
intensive process compared to entering the precise slope and width for particular template 1D
points. These slopes and widths are often provided in tabular form in the design documents, so
direct entry of the slope/width data, applied to the appropriate template ID or several IDs, is often
the most efficient way to handle complex road conditions.

Consider a template that goes from the center of the road to SH and then to SH2. The second
segment is always 8 feet dimension at a fixed slope. The first lane, from centerline, is paved and
has variable width and slope. The template grade table is applied to the first lane, after which the
normal template rules apply. After selecting the command, you name your new (or existing)
template grade table, and then the template that it is associated with. This leads to the screen
shown below:

& Input-Edit *.tgt File

C:\Carlson Projects\Data\rampl.tgt
Load TPL |C:\Carlson Projects\Data\Road.tpl
Left SURFACE Right SURFACE

D Table | Dist...

SHL |Yes |37.220
SHEL [ Mo 3.000

<] | KN | B
Report | [ Edit | e |  sae |

The normal slopes of -2% to the edge of pavement (inner edge of shoulder) and -4% to the outer
edge of the shoulder would apply if the template behaved normally. But if you click Edit on the
right shoulder, for example, you can enter station-based lane widths and slopes as shown below:



\ Grade ‘& Grade

ID: SHR Side: Right ID: SHR Side: Right
Station Slope % | Distance Station Slope % | Distance |
1025,4300 | 1,610 32,5000 1418,0000 | 2,000
1180.0000 | -3.900 32,5000 1480.0000 | 2.000
1260.0000 | -3.900 32.5000 1540.0000 | 4,700
1361.1100 32,5000 1602.0200 [ 4,700 16,0000
1378.6100 20.0000 1754.0000 | 4.700 16,0000
1381.2500 28.0000 1514,0000 | 2,000 16,0000
1418 Onnn L2 nnn 20AA A0 D nnn 1A Nnnn

Station: | R Slope: | Station: | [EEgilUEI] Slope:
Dist: [ Show As Ratio Dist: [ Show As Ratio

[¥ Show Zerpes  Delete Ttem | Add Ttem | [¥ Show Zerpes Delete Ttem | Add Item |

In this example, considering first slope, the road begins midway in transition, at slope 1.61% in a
curve left, then transitions into a curve right with a slope of -3.9% at station 1180, greater than
normal crown, holding this grade through station 1260. Then the road veers again to a curve left
of 2% and holds that from station 1418 through 1480, after which it transitions to 4.7% at station
1540, holds that slope through 1754, and transitions back to a uniform cross slope of 2% at station
1814 where it remains through station 2066.86. Note that where no slope entry is entered (e.g. at
station 1361.11 through 1381.25), the program transitions proportionally between the last actual

entries provided (1260 and 1418).

While the slope is following the instructions of the slope column, the road lane width adheres to
the distance column. So, if the right-side shoulder width is 32.5 feet through station 1361.1, you
can enter that distance for all stations in that range, or you could simply bracket the distance by
entering 32.50 for station 1085.45 and 1361.11 and leave 1180 and 1260 blank for distance.

Either way, it will compute correctly. Then for each station where a distinct distance is given in
the plans, a new station entry is made, such as at 1378.61 (30") and 1381.25 (28'"). If the road
transitions from 28' to 16' between stations 1381.25 and 1608.08, then all stations used for slope in
that range can be left blank for distance. For station 1608.08, the distance of 16' needs to be
entered, to complete the distance transition, and the slope at 1608.08 can be entered (since it is
known) or left blank. Either way, it will calculate correctly, since the 4.7% slope is governed by
stations 1540 and 1754. Similarly, for the final stations 1754 through 2066.86, the known distance

of 16' can be entered or left blank.
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At station 1500, the right-side SHR lane is both in slope and in distance transition. The program
will calculate this and you can review the slopes by using the Stake Road command, as shown
below:

& Design s Cl N R =] | ]

Centerline |C:\Carlson Projects\Data\DEMO.cl Sta:| 15+00.000 <;a| n..'}| §E|z: 4660.957
Centerline: 1+00.000 to 3+08.327 Interval: 50 lg )3 | CL Off: | 21.718
Profile C:\Car..n Projects\Data\20170213.pro ) 1—
Profile: 100+78.690 to 122+52.250 Design Off: |21.718 i=|C | @ R
Template | C:\Carlson Projects\Data\Road.tpl S_tkﬂ[H] o Ve

Optional Files | SHR

Superelevation |C:\Car..jects\Data\20170213.sup
Tpl Transition | None x—*”JF’”H

Tpl Grade Table |C:\Car.. Projects\Data\ramp1.tgt |

Load Roading Files | Save Roading Files | eli
Slope Stake

By clicking on the SHR ID point, the program displays the computed offset (21.718) and the
computed slope in (2.901%) and slope out (-4%, per the standard template). A similar page of
values was entered for the SHL ID point, leading to the uniform superelevated slope left to right.
With the Template Grade Table, applied to as many template ID points as needed, any complex
road can be defined. When running Stake Road, Stake Slope or Elevation Difference by
Roading Design Files and recalling a template file, you have the option to use a Template Grade
Table for precise modeling of complex roads.




8.8 Stake Slope

Ea

The Stake Slope command calculates and stakes out the location of the “catch point” where fill
slopes or cut slopes contact the original ground. The command will also set offset stakes to the
catch point and will produce a report of the slope stake information. The location of the slope
stake is dependent on the position of the “pivot” point where the slope begins and on the slope
itself (e.g. 2:1, 3:1, 4:1, etc.). Slope stakes are typically used in highway work to locate the top of
slope or top of cut. If design file information is available for the road template and profile, then
the slope stake routine will calculate distance and offset information for all “break points” on the
template from the slope stake itself back to the centerline. This also applies to slope staking
conducted by section files, and descriptions associated with the break points on templates and/or
sections are identified by name in the slope stake report.

Note: Slope Staking can be conducted within the Stake Slope command from the fixed "pivot point" of the template, the
end-points of cross-sections, or the centerline points of a horizontal and vertical alignment (as for a ditch). Slope staking,
however, can also be conducted directly within the command Stake Road from any picked pivot point on the template or
cross-section. One of the advantages of the Stake Slope command is the ability to obtain catch point information "real-
time" using the "non-interval" method of walking parallel to centerline. Stake Slope will also automatically detect the
ditch pivot point in cut scenarios using templates defined by Carlson Civil and Carlson Roads. Plus, Stake Slope knows
which side of the centerline you are on and slopes stakes automatically to that side. The main advantage of Stake Road is
the ability to slope stake from any picked point going either Lefi or Right as specified, for "staged" or partial roadwork
design, or for finding catch points towards the interior of the template (e.g. central median). Stake Road also has a cross-
section view option (within the Helmut Help). All slope staking is improved if the instruction to the user is In-Out from
centerline and Forward-Back along the axis of the centerline. For this reason, it is best to set the View Point within FILE,
Configure to In-Out and Left-Right, but also click on "Use Centerline for Reference Object".

There are “rules” for slope staking. The slope stake is measured from a pivot point, which is user-
entered, or starts at the centerline itself in “point-defined” alignments or starts at the last template
point before the cut or fills when templates are involved or starts at the left and right end-points of
sections when using section files. Note that in the command Stake Road (which works with both
sections and templates), slope staking can be initiated from any desired point. This allows for
slope staking of interior, central median catch points and slope staking of any side of an eventual
divided highway, being built in stages. Slope staking can be interval based or accomplished based
on where you are standing right now, independent of station interval.

Although office plans may predict the position of the catch points, slope staking is necessary to
accurately determine the catch points based on actual field conditions. Slope stakes are often set
at an offset to the actual catch points, since stakes at the precise top of slope or bottom of fill are
likely to be knocked out by earthmoving activity. Furthermore, slope stakes are often marked with
information on the slopes and distances in toward centerline or in toward the building pad or other
feature. The information on the slope stake is often written in “progressive” form: distance and
slope from offset stake to slope stake, distance and slope from slope stake to outside shoulder,
distance and slope from outside shoulder to edge of pavement, on into centerline. Thus, the slope
stake, placed safely beyond the area of construction, tells the story of the cuts and fills in toward
centerline or toward the center of the work.
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Catch points for both cut and fill are shown in the typical section graphics below. See these two
figures.

Pivot Pairt

Cotem Paint

i
Lt

Cadan Faods

Note in the “cut” example above (bottom figure) how the catch point may be closer or farther from
the pivot point based on the slope of the original ground. With flat ground at virtually the same
elevation as the centerline of the road, the catch is found approximately 15 feet from the pivot
point in the base of the ditch. But with ground sloping slightly uphill, it takes a full 30 feet or so
to find the catch point. The program helps find the catch quickly by modeling the surface of the
ground with each shot taken. Thus, by projecting the ground slope outward, the program advises
the user how far to go to find the anticipated catch point. Unless the ground slope changes
dramatically, the catch point is usually staked within just a few tries.
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With GPS, the process is even more automatic, since the ground elevation is being computed
continuously as you walk toward the catch point. No “shot” has to be taken until you are
positioned right on the catch point itself. This next figure shows a cut condition slope stake in 3D.
The “catch” is located at the top of the cut.

Four Methods of Slope Staking

& Slope Staking ] 4 B3

Definition Method
10 User Entered
" Defined Alignments
L Design Files
" Section File

I¥ Slope Stk Sta Interval O e Cut/Fill to CATCH
™ Round

tation to the Nearest 1

L

e  User-Defined: This is the most commonly used method of slope staking. Here, you simply
enter the station, offset and elevation of the pivot point. Do not enter a minus sign for a left
offset as in —25, since the program detects whether you are left or right of centerline. The
only prerequisite is the selection of a centerline file. Cut and fill slopes are entered in the
field.
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e Point-Defined Alignments: This method is often used for staking the top of cut for a ditch,
particularly a V-ditch. You can select the centerline by any of the three classic methods of
centerline file, a picked polyline on the screen, or a sequence of points. The vertical
alignment can be derived from any picked 3D polyline or from the elevations on the sequence
of points, or you can separately enter a profile. This method is useful for slope staking
existing flow lines, where you simply take two shots at either end, create an alignment by
point number, then set the slope stakes at the user-entered slope ratio.

e Design Files: This is the most “formal” way of slope staking, but typically only applies to
uniform, simple road, drainage ditch or levee projects where the pivot offset positions do not
vary from station to station. While all methods require that a centerline be selected, the
design file method additionally requires, at a minimum, a template file and a profile (vertical
alignment). For more complex roads, superelevation files and template lane width transition
files may also be entered. With the exception of the centerline, profiles and simple templates,
the other files are usually created at the office using Carlson Civil, Carlson Roads or
TakeOff, and then downloaded onto the field computer.

Note: Whenever the Road Design File option is selected, templates can be selected as a single “TPL” file, or as a series of
templates organized as a “TSF” file (Template Series File). The TSF file can be entered within Road Utilities. If the left
pavement lane of a road expanded from 10’ to 20’ for a passing lane, from station 1100 to 1200, you can create two
templates, Roadl with the 10 lane and Road?2 with the 20 lane. Then if you create the Template Series File shown below,
the program will auto-calculate a 15’ left pavement width at station 1150. This same feature can be accomplished by
using one template and applying a Template Transition File, which instructs on the changing dimensions of portions of a
single template. Unlike the Template Series File, the alternate Template Transition File can only be created at the office
using Carlson Civil, Carlson Roads or Carlson TakeOff-

& e i 55 il

C:\Carlson Projects\Data\Road.tsf

Station |Template |
0+00.000 |Road

11+00.000 |Road
12+00.000 |Road

20+00.000 |Road

Add Edit | Remove | DrawTemplatel

Load | Save | Savehsl EQ |
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One advantage of the design files method is that since each template point has an “ID”, the slope
stake report will include information to locate all ID’d template points from the slope stake back in
to the centerline. In this way, the entire road can be built from the information marked on the
slope stake, which is placed outside the construction area at a user-specified (e.g. 5°) offset to the
actual catch point.

A report might appear as follows:

HDIST BDIST SLOPE

Offset to Catch 5.02 -0.17 CUT 3.4% 29.5:1
Catch to Pivot 32.20 16.10 FILL 50.0% 2.0:1
Pivot to Shldr 14.00 33 FILL 16.7% 6.0:1
Shldr to EOP 12.00 0.48 FILL 4.0% 25:1
EOP to CL 12.00 0.24 FILL 2.0% 50:1

Within the program, the report might appear as shown here:

2 offset Point Report v |

% Progressive " Total
Offset PT Sta:  Offset: Elevation:
6+49.987 R126.906 997.219
HDIST | vDIST SLOPE

OFFSET to CATCH CUT 0.0%

CATCHto R651_5 87.24 43.62 CUT 50.0%
R651_5to R651_4 10.66 3.33 CUT 350.0%
R651_4to R6531_3  6.00 2.00 FILL 33.3%
R631_3to R651_2 4.00 0.17 CUT 4.3%
R651_2to R651_1  3.99 0.17 CUT 4.3%
R651_1 to CENTER 10.00 0.43 CUT 4.3%

1 | 0

Progressive or Total: The above report is sometimes referred to as a “progressive” report, since
it lists the incremental information from each break point to the next, going in toward the
centerline. In some areas, the stake is referred to as a “story stake” or “progressive story stake”,
because it tells the whole story of the gradework. The program is able to identify the names of the
break points (e.g. “SHLDR” and “EOP”) because the templates used by the program must have
pre-defined IDs for all break points. Specifically, with office-defined templates where cut
conditions can have downslopes for ditches followed by upslopes, the program will auto-detect
whether to pivot into fill or to create a cut condition, and pivot from the ditch line. You can also
click the "Total" option and get offset distances to all break points as totals measured from the
offset stake. In either case, the report is issued only if you stake the offset point to the catch.
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e Section Files: Section files can be used to identify the pivot points left and right and
minimize fieldwork. Consider the sections shown below.
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Shown are stations 0+20 and 0+40, with the pivot points for slope staking identified on station
0+40. For the section approach to work, the left-most point in the cross-section must be the left
pivot, and similarly, the right-most point in the cross-section must be the right pivot point. The
section should only be entered from pivot left to pivot right (the “designed” catch points should be
dropped). But since the interior section points have no bearing on the slope staking, they can be
omitted, too. So, in the case of station 0+40, a 2-point cross-section could be entered, consisting
of pivot left and pivot right. That 2-point section is also shown in the graphic above. It is just as
effective for slope staking as a section containing all the break points between pivots. The one
exception is if you have entered descriptions for your section points, you can obtain a progressive
slope stake report, just as with the templates. Note that if descriptions do not exist, the report
leaves them out. Section-based slope staking requires selection of a centerline file and field-entry
of the cut and fill slopes.

Section-based slope staking is useful when the pivot points for stakeout vary unpredictably and
don’t conform to a fixed template. Section-based slope staking has 2 advantages. First, all
sections can be entered in the office as 2-point sections (left and right pivot), minimizing field
paperwork and reference material. Secondly, odd stations can be staked out (e.g. station 0+27.5),
since the pivot points can be straight-line interpolated by the program.

Note: Section files can be used for slope staking within the command Stake Road. In this routine, you can choose sections
or templates to stake, and you can pick any point to slope stake from—so any point on the section can become the pivot
point. The advantage of slope staking by section file within Stake Road is that you can pick any point (greater flexibility).
The advantage of slope staking by section file within the Stake Slope routine is that it automatically uses the left and right
end points of the section as pivot points, which means less screen picks are involved (greater speed).

Section files may be entered in Road Utilities, or in an external program such as Carlson Civil,
Roads or TakeOff.



é

Choosing the Slope Staking Method

When Slope Staking is selected, you are presented with a Definition Method screen, where you
choose among the 4 methods of Slope Staking: User-Defined, Point-Defined Alignments, Design
Files or Section Files. The application of these methods is discussed above.

& sope staking

Definition Method

- User Entered

" Defined Alignments
‘@ Dasjgn Files

" Section File

[* Slope Stk Sta Interval [ Crt Cut/Fill to CATCH
[ 1

Load Road Net File Select Road Met Element ‘

None

o Slope Stake Station Interval: When clicked on, your slope stake target is always a fixed
point. It is the slope stake at the specified station in the input dialog in all 4 methods. But if
clicked off, the slope stake target point moves forward/back station as you move. In User-
Defined, the pivot offset and elevation is used regardless of station position. In the other
methods, the pivot elevation is recalculated dynamically as you move based on the known
information (3D points, profile, sections).

¢ Round Station: This option applies only if you turn off “Stake Station Interval” and move to
“fluid” slope staking. If you “round” to an interval, such as 5, then the elevation to stake
from is calculated to the rounded station value, as is the up-down station position for the
offset. Rounding only applies to the stored report—the target still moves fluidly as you walk
forward or back parallel to the alignment.
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¢ Load Road Net File/Select Road Element: Carlson Civil 2008 and Carlson Roads 2008
have the option to output an "RNF" file, or "Road Net File", from the RoadNet feature. This
file contains every centerline, cul-de-sac and road intersection "curve return" treatment for an
entire road network. For example, a complete subdivision road system can be output as a
single RNF file, and then SurvCE can stakeout any element of the RoadNet file that is loaded.
Since the RNF file contains both templates and final sections, the Load RoadNet File option
is accessible when slope staking by Design Files and Section Files. If you select, "Load
RoadNet File", it merely loads the files, announces "Process Done" and all road files are
placed into a temporary directory. You then need to click "Select RoadNet Element" to
choose the element of interest. The three choices are centerlines, cul-de-sacs and the curve
returns at intersections. For centerlines, the Center ID of the design template (if that method
is used) is applied to the horizontal alignment. Keep in mind that for cul-de-sacs and curve-
returns, the position of the horizontal alignment is set in RoadNet within Carlson Civil and
Carlson Roads, and typically is set to the edge-of-pavement alignment position. Slope
staking will therefore use just the outer part of the template, for example, from EP ID
outward, to find that pivot point. If you re-load the same RoadNet File, the program warns
you that the prior temporary files will be erased and new ones created. This is done in case
you actually modified a profile or other files in the temporary files, in which case you should
use SaveAs in the appropriate command to preserve the changes in a new file name. When
you Select RoadNet Element after loading an "RNF" file, you can highlight any element to
stake, which then appear "dashed" when highlighted:

"‘-:‘- Road Network

S~ 4
N
| /l - —
L /
X
<, R,
Road: [cos_e-smo2 | Ruad: |BACK_R_INT-SIMO2-SOUTH x|

When you click out of the opening dialog that offers the 4 methods of Slope Staking, you obtain
additional input screens.
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e User-Entered Dialog: If the User-Entered method is selected, you are first prompted for a
centerline, and a dialog appears.

% Station for Slope Staking

Station: Next Interval: |10
Pivot Off: | 0.000 Pivot Elev: 476.080

Read Instrument |
Use Point ID: ?_El

cuT: |50.00%
[ Display As Ratio FILL: |50.00%

Slope:

At each station, you can enter a specific pivot offset, pivot elevation and the cut and fill slope ratio
that governs. Slope ratios can be entered as percent as well, is "Display As Ratio" is clicked off.
Pivot offsets should be entered as positive numbers even left of centerline, since the program will
detect which side of centerline you are on from the first total station or GPS reading. The program
will take the absolute value of the pivot offset entry, in any case. You can obtain the position to
stake from “Read Instrument”, which calculates the station, offset and pivot elevation from a
measured position. Or you can enter a point number to obtain a station, offset and pivot elevation.
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Defined Alignment Dialog: The selection of the Point-Defined method leads to the classic

alignment selection screen, familiar to users of Offset Stakeout and Stake Centerline.

& Stake Slope
Horizontal ‘ Vertical l

| 1 Centerline File |
2 Select Polyline

4 Preview

& Stake Slope

Horizontal Vertical

| 1 Profile File

5 Edit

2 Select Polyline

5 Preview & Edit

3 Define Point List

3 Define Point List

Centerline: C:\Carlson Projects\Data\DEMO.cl

Profile:

| 0+00.000

Ending Station: 3+08.327ft
Cutsheet: None

Ending Station:

C:\(Car..n Projects\Data\20170213.pro

| 100+78.690
122+52.250ft

Though this is the classic use of the Point-Defined option (using points), slope staking can be
conducted from a single centerline and single profile or from a picked 3D polyline. Points can be
selected by number or picked directly off the screen.

&) SLOPE STK

NE3

Polyline-Arc/Close/Undo/ <End=

B — VAl AP

7

i, 3

222 (22 2]

e

340 ft

When a new horizontal alignment is selected by 3D polyline or point method, the program will ask
if you wish to overwrite any existing vertical alignment selection. The typical answer is yes—you
want it for both, and you are ready to stake any station at any interval based on user-entered
slopes. Think of points 6 to 7 as the flow line of a ditch with steep side slopes, and the goal is to
lay the slopes back at 2:1—a perfect application for Point-Defined Slope Staking.
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e Design File Dialog: If you select Design Files, a dialog appears.

& Design s =
Centerline | C:\Carlson Projects\Data\DEMO.cl

Centerline: 0+00.000 to 3+08.327
Profile C:\Car..n Projects\Data\20170213.pro
Profile: 100+78.690 to 122+452.250

Template | C:\Carlson Projects\Data\Road.tpl

Optional Files

Superelevation |C:\Car..jects\Data\20170213.sup
Tpl Transition |None
Tpl Grade Table |C:\Car.. Projects\Data\ramp1.tgt

Load Roading Files | Save Roading Files

Centerlines, profiles and templates can be made using SurvCE. In fact, centerlines and profiles
can be imported from a variety of file formats using the commands within Road Utilities. Note
that templates can be either single template “.tpl” files or multiple templates with transitions in a
Template Series “.tsf” file. If the roads have superelevation, the “super” files can be made in Road
Utilities. If template transition files are to be used for lane changes, then this file type must be
made using external software such as Carlson Civil or Carlson Roads. Note that “sets” of Roading
Files can be saved and loaded using the buttons at the bottom of the screen. The Settings icon at
the top of the screen, to the left of the checkmark, allows you to place the profile grade at an offset
to centerline, such as at the inside edge-of-pavement for divided highways, as shown below:

& settings NGRS - N %

Apply Profile at

" Left ™ Right
" Fix Offset

© Tempiaste 0 | -

" Reference Alignment

Vert Off of Profile: 0
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e Section File Dialog: If Section File is selected, a dialog appears.
& section e =
Centerline |C:\Carlson Projects\Data\DEMO.dl

Centerline: 0+00.000 to 3+08.327

Profile C:\Car..n Projects\Data\20170213.pro

Profile: 100+78.690 to 122+452.250
Design Section|C:\Carlson Projects\Data\DEMO.sct
Sections: 0+50.000 to 3+00.000

[ Apolv Vertical Alianment
Continue Last Slope

Lizpiay
cut: [50.00%  Fil: [50.00% T As
Load Roading Files | Save Roading Files |

The Section file (which has an “sct” file extension) can be entered in Road Utilities or imported
from the LandXML format using Section File Conversion, also in Road Utilities. Note that for all
roading design files, there is no requirement that starting and ending stations (chainage) match.

All that is necessary is that they have a station range in common (in the above case, 10+00 through
20+00 is common to all files). Roading File sets (as in the above Boneta files) can also be saved
to a named set and then re-loaded later for convenience. With cross-sections, the profile is not
required, but including the profile will lead to more accurate slope staking between known cross-
sections, such as at high and low points in the road.
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Setting the Station and Interval for Stakeout

The next screen sets the station to stakeout and the interval and will appear in some form in all
cases except section and design files slope staking with interval turned off. In effect, there are 8
ways of going into Slope Staking: 4 methods times 2 interval options (on=fixed station/off=fluid,
real-time). You also have 3 more methods if you include the Stake Road routine which offers
Slope Staking by Section, Template or Sections Cut from DTM, all fixed station.

% Station for Slope Staking

Station: 6+00.000
Next Interval: ED

Read Instrument |

Use Point: %_El

The station to stake can also be read from the GPS or total station measurement, allowing you to
slope stake "where you are". You can also get the station by entering a point number, in which
case it projects the point onto the centerline to determine the station. In the non-interval method,
the above screen does not appear. You slope stake wherever you are all the time and are freed of
the constraints of staking a specified station.
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The User-Defined and Point-Defined Alignment methods have their own pair of “follow-up”
screens for the location to stake.

% Station for Slope Staking

Station: 0+00.000 Mext Interval: | 20
Pivot Off: | 0.000 Pivot Elev: 476.080

Read Instrument ‘

Use Point ID: =2

Slope:
cut: [2.00:1
v o FILL: |2.00:1

For flow line or V-ditch staking, a 0 pivot offset would be entered from the point-defined
alignment. If the ditch were a trapezoidal ditch with a 2 meter bottom width, and the alignment
was the centerline, each side of the ditch could be slope staked using a pivot offset of 1 (1/2 of the
ditch width from center to pivot point).

Both the Road Design Files and Section Files methods go straight to the navigation (stakeout)
screens if no interval is selected (Stake Station Interval turned off). The pivot offset is built into
these methods based on the “rules” outlined earlier -- you stake from the pivot to cut or fill in
templates, and from the extreme left and right points of cross-sections. With interval turned off,
slope staking by "User-Entered" method simply asks for the pivot offset and elevation at the
current location, and slope staking by point-defined alignment asks only for pivot offset, obtaining
the elevation from the vertical alignment.

Slope staking cannot occur outside the station range of the horizontal alignment. If your
horizontal alignment runs from station 0 to 308, you can’t stake station -10, either by interval
method (naming the station) or by the non-interval, fluid “where-you-are” method.

Warning
Station out of range!
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In live stakeout mode, you will get “Off Centerline” when beyond the range of the horizontal
alignment.

All paths lead on to the navigation or stakeout (some call it “set out™) screen.

The Navigation (Stakeout) Screen
When configured for GPS, the navigation screen then appears.

e SLOPE STK []

Fixed 15 10ft |

o
®

Pt: [16 Desc: [STA9+19.65( HT:|0

M:960391.9451 E:1838222.724 7:955.0013
COff:16.448 HRMS:-2522428718733.234
Sta:90+19.650 R10.131

OuUT 6.32 FWD 0.35

Design Fill 2.000:1 from 957.225

Fill 2.224@0.841:1 for 1.869

= o] (4 («@

.8)[5) [2] [ ] [

Note that because the GPS reads continuously and models the ground surface, the program
calculates immediately where the catch point (the circle with the X) is located. You simply walk
right to it. If the ground goes uphill or downhill as you approach the point, then the X will move
closer or move away, until you are right on it.

As you get closer to the point (within the stake tolerance distance) the program will present a
bullseye screen.

o) SLOPE STK @

Fixed

3 ®

Desc: [ETA9+19.971 HT:[0

N.960388.0113 E:1838227.663 7:955.0075
COff:16.435 HRMS:0.043 VRMS:0.090
Sta:9+19.978 R16.436

IN 0.00 FWD 0.02

Design Fill 2.000:1 from 957.225
Fill 2.218@2.000:1 for 4.436

Hlﬂiﬂ@@

EEE@E@
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When you are satisfied with the accuracy of the slope stake position, you then touch S for Store
(or press Enter to take the shot). In this case, it’s time to drive the stake.

Interval and Non-Interval Methods Impact Stakeout Screen

The stakeout screens above are for the interval method. In the non-interval, “fluid” slope staking,
where you can drive the stake anywhere, the “Forward-Back” portion of the screen becomes
vertical “Current Fill” or "Current Cut". In this fluid stake-out mode, you simply move in or out
from the centerline to set the slope stake—there is no correct or incorrect forward or back station.
So, the program instead reports the vertical up to the fill slope above you or down to the cut below
you.

Catch Ground

If you are moving out to the catch point along the ground, you would get a report of “CrtF 1.25”
or some such number, and the “Current Fill” amount to the ground would decrease as you
approach the catch. The actual stakeout screen would appear as shown below. Note that some
surveyors will watch the lower line (1.6:1 for 3.65) and just keep moving out until they see 2:1 (or
the desired slope) and drive the stake. Others will watch the “CrtF” value decrease to 0 and drive
the stake, or watch “OUT” decrease to 0.

&> SLOPE STK []

Fixed 5

e >

Pt:llﬁ Desc;|STA9+19.55[HT;|u

N:960391.9451 E:1838222.724 7:955.0013
COff:16.448 HRMS:-2522428718733.239
Sta:0+190.650 R10.131

ouT 6.32 FWD 0.35

Design Fill 2.000:1 from 957.225

Fill 2.224@0.841:1 for 1.869

[e)

B[22 (2] [2][2)
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Storing the Slope Stake and Offset Stake Points
When S for Store is pressed, you may store the actual slope stake point. You can also store a first

offset point (since the slope stake itself can be removed by construction). The slope stake
information is typically written on the first offset stake. Then you can also stake a second offset
point, to obtain “line” to reset the slope stake if it is knocked out. The first and second offset

stakes provide a direction back to the slope stake. When the slope stake is set, the program
prompts for setting the first offset stake. When the first offset stake is set, the program prompts

for setting the second offset stake. Both offset stakes are optional.
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The storage of the slope stake points is an option turned on by clicking “Store Point to CRD File”.
With this clicked off, you can simply slope stake and avoid storing any points. The Description
for the point will default to the station and offset. Slope Staking will not respond to settings in

Configure Reading for the Height/Description prompt screen. If you are using a named “Slope
Stake File” (set in File, Job Settings, Stake tab, Cutsheets option), you can still control at the

point of staking whether you choose to append data to the file by clicking on or off “Store Data to

Report File”.
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““"=‘- Slope Staking Store ““‘=‘- Slope Staking Store v X |
Station C Offset Station @~ Dffset  © Elevation

Pivot Pt: 6+00.000 R18.000 945.750 Pivot Pt: 6+00.000 R18.000 945.750

Catch Pt: 6+00.000 R36.501 955.001 Catch Pt: 6+00.000 R38.562 956.031

Stake Pt: 5+09.992 R36.478 955.001 Stake Pt: 5+99.298 R38.562 955.008

Stk-CP: OUT 0.023 FWD 0.008 Stk-CP: F1.023 FWD 0.702

CP-PF: C10.281 @ 2:1 HD:20.562  50%
Stk-PP: C9.251 @ 1.997:1 HD:18.478 50.063% Stk-PP: C9.258 @ 2.221:1 HD:20.562 45.025%
Stk-CL: C6.251 @ 5.836:1 HD:36.478 17.135% | Stk-CL: C6.258 @ 6.162:1 HD:38.562 16.229%

¥ Store Data to Report File ¥ Store Data to Repart File

VOff: [0 Eiv:[955.001  C(Stk-PP)9.25 VOff: [0 En:[955.008 C(Stk-PP)9.26
Point ID: |8 [V Store Paint to CRD File Point ID: | & ¥ Stare Point to CRD File
Desc: STA5+99.992 CATCH R36.48 Desc: STA5+99.298 CATCH R38.56

Note that there are two options for the slope stake report: Elevation and Offset. The standard
option is the Elevation method. This assumes you were able to survey the actual slope stake point
with reasonable accuracy, and it reports the actual stake to pivot point results. If you were staking
a 2:1 cut slope, it reports your actual slope (as 1.997:1 in this case), and you can choose to round
the result and write "Cut 2:1, 9.25 V, 18.48 H" on the stake. But if at the catch point there are
boulders in the way, you can walk out and away from centerline in cut and in toward centerline in
fill and drive the stake where you can. In this case, you would choose the Offset method. In the
Offset example above, we had to walk past the catch point about 2 units (from 36.50 to 38.56).
We drive the stake and note that the catch is at 956.03 rather than 955.01, so we measure up 1.02
on the stake, and draw a horizontal line there as the catch point. An extra line appears in the report
that tells us to write "Cut 2:1, 10.28 V, 20.56 H" on the stake. In cases of fill where there are
obstructions, walk into centerline so when you drive the stake, you can mark where the fill
intersects the stake. Note that this same level of reporting occurs with "non-interval" staking,
where you get real-time cut and fill at any point, also allowing you to drive the stake to avoid
obstructions.
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When Enter or OK is pressed, you are prompted for whether to stake the first offset stake.

""=‘- Slope Staking Store v X |
Station " Offset * Elevation

Pivot Pt: 0+00.000 R0.000 997.230

Catch Pt: 0+00.000 R126.670 955.007

Stake Pt: 0+00.049 R126.726  955.007

Stk-CP: IN 0.055 BACK 0.049

Stk-PP: F42.223 @ 3.001:1 HD:126.72€33.319%

¥ Store Data to Repaort File

VOff: 0 Elv: | 955.007 F(Stk-PP)42.22
Point ID: !E ¥ Store Point to CRD File
Desc: STAQ+D0.049 CATCH R126.73

If you are doing “User-Defined” or “Point-Defined Alignment” methods, you are shown the
horizontal distance and vertical fill or cut difference to the pivot point, which can be written on the
Slope Stake. Additional break-point information appears if you are using the “Design File” or
“Section File” method. If you trust that the Slope Stake will not be knocked out, then you are
done—no need to set an offset stake.

Pressing OK leads to the prompt to set the first offset stake. If you choose to set the first offset
stake, then you can set the offset distance.

'9="- First Offset X |

Station: I 6+30.000
Offset: |5

Offset Type

" CL Offset 1+ Delta Distance from Catch Pt
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Press OK and then you are in a standard stakeout screen. The offset point is a fixed location and
the stakeout procedure is similar to point stakeout. This leads to a report of information that can
be written on the Slope Stake. Finally, you will be prompted for staking out a second Slope Stake,
to establish “line.” After the first offset stake is set, and before the prompt for the optional second
offset stake, a summary screen will appear. If you have used the Road Design File or Section File
methods, you will be presented with every break point into centerline.

= Offset Point Report + |l= offset Point Report v
% Progressive " Total " Progressive * Total
Offset PT Sta:  Offset: Elevation: Offset PT Sta:  Offset: Elevation:
6+49.994 R39.976 054.987 6+49.994 R39.976 054.987
HDIST | VDIST HDIST | VDIST SLOFE

OFFSET to CATCH 4.97 0.01 0 : OFFSET to CATCH  4.97 FILL 0.3% 3
CATCH to BD 17.00 8.50 CUT 50.0% : OFFSET to BD 21.98 8.49 CUT 38.6%
BD to EF 6.00 3.00 FILL 50.0% 2 OFFSET to EF 27.98 5.49 CUT 19.6%
EF to CENTER 12.00  0.00 FILL 0.0% 99 OFFSET to CENTER 39.98 5.49 CUT 13.7%
4] I | =1 | |

Finally, you will be prompted for staking out a second Slope Stake, a more rarely used option
whose purpose is to establish “line” (the direction) from the first offset stake to the slope stake
itself. This permits accurate replacement of the slope stake when it is knocked out by
construction activity.

Note: When using Road Design or Section Files in Slope Staking, setting the first offset point is the recommended
procedure, as it produces the full report, referenced to cross-section and template IDs, for all break points all the way into
the centerline point.
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Procedure for Slope Staking with Total Stations
The procedure is nearly identical for Total Stations, except that you must press R for Read (or
Enter) to take shots and allow the program to begin calculating the Slope Stake position. Unlike
the GPS, SurvCE cannot predict the location of the target slope stake point until at least one

measurement is taken.

o SLOPE STK

50 ft

B [8)2 (2)2]|£)

Pt: [15 Desc: |IROIGSRY HT:[6
AR:320°31'19" ZA:92°34'11" SD:35.11
COff:17.570 El:952.417
Sta:8+30.903 R12.872

OuT 4.70 CrtF 2.35

Design Fill 2.000:1 from 955.202
Fill 2.785@0.313:1 for 0.872

oo

ENENENEINE] <

Note: When using either GPS or total stations for slope staking, you can obtain more graphics and less screen information
by pressing the down - arrow key. It literally has the effect of bringing the graphic screen down (see below). Pressing the
up-arrow key will pull the screen back up and show the full text. This works in all modes except GPS Simulation, where

the up - arrow moves the cursor faster, down-arrow slower.

& SLOPE STK

80 ft

8 (5] (2] [0 [#] )

Pt: |15
AR:320°31'19" ZA:02°34'11" SD:35.11

o0

> ] 2] =] =@
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The Slope Stake Report and Writing on the Slope Stake
Surveyors doing slope staking have the option to write the information on the stake as each is
surveyed, or to come back at a later time, refer to the slope stake report, and write on all the stakes
after the surveying is complete. The slope stake report file is a comma-separated “.txt” file,
configured in Job Settings, Stake, Cutsheets, which might appear as follows if formatted in
Excel or another spreadsheet form:

#Des Sta  Des Off Des Elv Staked Sta  Staked Off  Stake Elv_ Desc

1+00.000 1.33.849 998.075 0+99.966  133.453 998.075  Catch Point

1+00.000 138.849 -- 1+00.019  L38.866 998.15 First Offset Point

Here is another example as viewed in the Edit mode within Job Settings, Stake, Cutsheets, Edit
Slope Stake.

2 Edit CutSheet File slope.txt &« |
Design Sta Pivot Off | Elev: Pp/c2l
7+00.00 Right 18.0 947.73
OFFSET to CATCH H 0.00 WV 0.00
OFFSET to BD H 14.49 WV 7.24 J
OFFSET to EP H2049 | v4.24
OFFSET to CENTER H 32.49 V4.24
7+50.00 Right 18.0 949,50
OFFSET to CATCH H 0.00 Vo0.00 LI
K1 0
Insert | Up | Dowin | Special | Delete |

The columns are configurable with the Slope Stake formatting in Job Settings. Shown above is a
"total" report (as opposed to "progressive"). No offset stake was set. The template involved was
flat from centerline for 12', then had a 2:1 slope for 6' into a ditch point (ID="BD" for "base of
ditch). This cut downslope condition was created within an office-entered template using Carlson
Civil or Carlson Roads, and SurvCE automatically detected the cut condition and used the ditch
points as pivot points, offset 18 with elevations 945.75 at station 6+00 and 946.50 at station 6+50.
Some survey teams use one person to set the slope stakes and another to enter data on the stakes,
which is easily done using the stored slope stake report above.
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8.9 Store Sections

Ea

This function collects as-built cross-sections of roads or other alignments and stores them
optionally as points, as cross-sections or as an ASCII file, organized by station. The station and
offset can be stored into the description field of the points. The station itself can be set to
automatically round to the nearest 5, 10 or other station interval (e.g. a shot at 177+98.23 would
round to 180+00 if a rounding of 5 or 10 is used). The information can be stored into a “.txt”
ASCII file in addition to the points themselves, if "Store Comma Separated File" is turned on, and
if point storage is turned on, you can save a ".not" file of the station and offset. You can save the
cross-section data to a cross-section file in .SCT or RAW/Geodimeter format. Store Sections can
also be used simply to verify your current station and offset as you move along a centerline using
GPS or taking total station shots.

This routine is often combined with office software to check as-built road cross-sections against
desired grade and to calculate quantities for payment. The field crew begins by taking shots along
each desired cross-section, as shown in this figure.

1010 ] [ ] D10
Toking Left—to—Right
Sactions at Breok Pis
3
1000 T o 1000
e
990 990
20 0 20
1+25

If four sets of cross-sections were taken from station 0+75 to 1+50, the points would appear as
shown in the plan view below, and the 3D view shown below that. There is an option to turn off
point number storing, in which case the shots can still be stored to a cross-section (.sct) file and
report file (.txt).
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The command begins with a screen where you select the method for defining a centerline.

% Store Sections

Define Line Define Arc (3 Points)
Define Alignment Define Arc (PC,PT,Value)
Mone

The next screen allows you to choose whether or not to store a file summarizing cross-section
data. This will be the fourth screen in the process of Define Line, Define Alignment, Define Arc (3 Point), Define Arc (PC,
PT, Value).

Because the SCT method requires that you choose an alignment, the option for no alignment
(“None”) only applies to the Raw/Geodimeter method, in which case a named file is required.
Except for this case of option “None”, the Section output file is optional because the information
will be stored with the points. When you click Select File, you have two file type options when
using a horizontal alignment.

& File Type

i oer

- RAW/Geodimeter

The Raw file format is a design that is compatible with the old Geodimeter section file format, and
includes special prompting for job type. It is discussed in detail below (see the discussion of
“None” as centerline option). It leads to a different set of screen options than the SCT format.
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Unless you are looking for Geodimeter file format compatibility, you should consider storing a
section output file in the “.SCT” format, since it can be converted, using Road Ultilities, to
LandXML form and then imported to several different roading software packages for plotting and
computation of volumes. The “.SCT” section files can also be used directly for volume
calculations with Carlson Roads, Leica Site Manager, Topcon Topsite and Carlson Civil. You can
also set the rounding—here, a rounding of 10 units (feet or meters) has been selected. The station
and offset can also be stored as the point description and as a note file, if the lower options are
clicked on.

@ storesectons
[¥ Store Data to Section File

Select File None
¥-5CT Settings | Station Tolerance: 2.000

v Store Comma Separated File

Select File | C:\Carlson Projects\Data\CSV.txt
[* Store Point in CRD File [¥ Use Sta-Off as Desc
¥ Round Station to the Nearest 10

| Store Station and Offset in Note File

Note that the rounding is fully automatic. If you choose a 5-unit rounding, and are targeting station
0+75, but take a shot at 0+77.93, it will round up to 0+80.

Before collecting the cross-sections, it is important to click X-SCT Settings near the top of the
dialog, and set the stations you wish to capture. This way, if the station rounds, per the above
screen, to a station that doesn’t exist in your list, you are warned before proceeding with storing.
This list also includes the left and right “tolerances” for the offsets, which will lead to warnings if
you exceed that distance from centerline. If you set a tighter “Station Tolerance” in X-SCT
Settings (option Edit) than the “Rounding” Tolerance, you will be warned even though the
rounding is correct. In the screen shown below, station 16+70.000 has been added as a special
station. Clicking the first line (10+00.000-234+00.000) allows you to set the standard interval, and
the additional stations in the list would be for special stations in addition to the standard interval.



& XSection Settings
Station | Offset Left | Offset Right | Interv
10+00.000-23+00.000  100.000 100.000
10+00.000 100.000 100.000
| 10£11.570 100.000 T
16+70.000 100.000 100.000
23+00.000 100.000 100.000

<

| ]
Add Odd Stations Edit | Removel Save I

The below, smaller dialog appears when you tap Add Odd Stations, shown in the figure below.

& Add oad staton

MIN Sta:10+00.000-23+00.000
MAX Sta: 23+00.000

Station: | 16+70.000
Left Offset: | 100.000
Right Offset: | 100.000
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With the first line highlighted, selecting Edit leads to the settings options for the full range of
stations.

& xescr setings

MIN Sta: 10+00.000 MAX Sta: 23+00.000
Range of Stations:

[ Do not use range of stations

Beg. Sta: | 0+00.000

End. Sta: | 23+00.000 Left Off: 100,000
Interval: Right Off: | 100.000

Offset from alignment to X-Section: 0.000

[ Add Start and End Stations
[ Add PL PC, FT, TS, SC, CS, ST Stations

With an interval set of 50, and Start/End Stations turned on, the program will only expect you to
capture stations at 50 units intervals starting at 10+00 through to 23+00, but also including
10+11.57 and 16+70 in this case. The Offset from alignment to X-Section option lets you, in
effect, use an alternate, parallel centerline at a left (negative) or right offset from the main
centerline. Unless the Raw/Geodimeter method is used, a station “warning” screen is used if the
rounded station is not in the list or pre-selected stations. A capture of station 1075 would round to
1080, but since 1080 is not in “the list”, you will be warned before storing. A station of 1667
would round to 1670, which is in the list, leading to no warning screen. Since the rounding was
set to 10 in this example, data collected at 45 to 55 would round to 50 (station 1053 would not
round up to 1055), and therefore only “even 10 stations will be collected to begin with. So the
additional “Station Tolerance”, which rounds the collected station data to the listed stations, will
not activate.
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When OK (green check mark) is clicked from the Store Sections dialog, the program immediately
proceeds to a point collection mode, with continuous presentation of station and offset (if running
GPS or robotic total stations).

o X-SCT SURV []
Fixed 5,  50ft ,@
C]

a7

Pt: |39 Desc:llD+5El.42 R3 HT:IEI
N:1266074.363 E:2065013.682 Z:304.0944

HRMS:0.037 VRMS:0.101

Sta:10+50.42 R31.50

e Storing Points using GPS: There are two methods for storing points in real-time GPS
mode: Press the S icon at right (or pick Alt S) or simply press Enter. The “binoculars” icon
will bring up the Monitor/Skyplot dialog. You can survey as many cross-sections as desired
within the command. Unlike in Slope Staking, Store Sections will respond to the setting for
Hgt/Description prompt on save, found in Configure Reading, allowing you to arrow key to
desired descriptions or change your rod height after taking the shot. Option C goes to the
Configure Reading directly from the data gathering screen. When done, simply select the
Menu button, and you are returned to the Road menu. When exiting by pressing Menu, if

you have opted to store to an SCT file, you will be prompted to store the cross-section
information in SCT form.

32|22 [#][2)

Page | 489



é

e Storing Points using Total Stations: After confirming the occupied station and backsight, as
with all total station work, proceed through the same options above until you reach the store
point dialog. In the example below, our centerline is metric, starting at station 0+000.

o X-SCT SURV []

3] |2)|2) 2] [#] 2]

. 50ft

3 = a Eé

1 ?;2 1%?0 Rd f;
BooeiT e

% 10z 39 =
[=1x]
4014 g

133 Desc:[0+060135.5 HT:|2
AR:25525'00" ZA:88°34'51" SD: 55.9800
Sta: 0+062.705 L35.35

>

Here, your options are R for Read, followed S for Store, or simply Enter to Read and Store. The
backsight icon can be pressed to set a new occupied point or backsight point. Note that we have a
very “busy” screen of points. If you just want to see your setup, backsight and last point that was
measured, press Alt F. This produces the screen below. You will stay in this mode until you press
Alt F again and toggle back to the presentation of all points.

o X-SCT SURV []

g
i L

B 2|2 2|22

Pt: |133 Desc:|D+DE-D 135.5 HT:| 2
AR:255°25'00" ZA:88°34'51" SD: 55.9800
Sta: 0+062.705 L35.35

> A = =8
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If a shot is taken that doesn’t round to a station in the list of “approved” cross-section stations (X-
SCT Settings), then a warning screen appears. In the warning dialog shown below, the tolerance
has been exceeded on two accounts. We round to 0+80, which is not in the list, and our offset is
186.891 left, which exceeds our anticipated maximum offsets of 100 left and right.

“2 station/Offset report X |

Station Tolerance is Exceeded!
Current Tolerance: 2.000

™ Edit Current Station I 0+077.913

Round Station to the Nearest 10 -
0+080.000
™ Use Closest Sta:  0+100.000 (Intwl.)

Offset is beyond the limits!
Current Offset:  Left 186.891

Offset Left: I 100.000

fosetRight:IlDD.DDD | Continue Storing I

Points Store with Station/Offset Descriptions, as shown below:

29 0+125 L23.58
30 0+150 L33.24
31 0+150 L19.39
32 0+150 R1.98

33 0+150 R18.12

The comma-separated file would appear as follows if presented in a tab-delimited form:

#Point ID  Station  Offset Elevation  Description
29 0+125 Left 23.5759 991.2901  0+125 1.23.58
30 0+150 Left 33.2363 989.9193  0+150 L33.24
31 0+150 Left 19.3923 998.8921  0+150 L19.39
32 0+150 Right 1.9816 998.2340  0+150 R1.98
33 0+150 Right 18.1201 997.0731  0+150 R18.12

When you exit the routine by clicking Menu from the data gathering screen, and have Store SCT
file turned on, you will be asked if you want to “process” or add the last shots you collected to the
named SCT file. You have the choice to “Process” (use the data) or “Discard”.
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Process SCT File

Current SCT Section file:
“Disk\Data\test.sct

Discard temporary SCT Section file |

The program will even keep the section data “on file”, so that if you Cancel the above screen, and
re-enter Store Sections, you will be prompted again whether to save (process) or discard the cross-
section data collected earlier.

Options When Storing in Raw/Geodimeter Format
Different options present themselves when the Raw/Geodimeter Format, or File Type, is chosen.

& e e 2 Seect Raw e

" 5CT Mew

‘! RAW/Geodimeter

Existing

When Raw/Geodimeter is selected, a distinct set of screens are obtained. This particular format
was adapted for highway departments and survey companies that had built cross-sectioning
practices around the Geodimeter format. This method requires that you enter the station
(chainage) being surveyed, and only uses the centerline position to advise you on your station and
offset. A horizontal alignment is not required. The program detects the selection of this format,
and before proceeding, opens with a starting screen where job-based information is entered.



[]

%Cmﬁs Section
Project | 104 Morth
Tnfo | As-Builts 240-300

Operator | F5

Instr. Mo, |17

2-14-2017

Temp. 35 Press. 30.10
Signal Ht. | 3.210
X-Sec Type: ™ Qriginals ¢ Finals

X-Sec Job Task

|T}rpicals j |Cross Sections j
- TN ~ | [Bridge Survey

Roadway Setout Dev.

Borrow Cross Sections

Topsoil Profile

Subcut Topography

Waste Fly Levels

Stockpile

Rock Cut v

There are pre-set job categories and tasks, which save into defined number categories in the old
Geodimeter raw file format. Whereas the SCT method recognizes the station you are on and

automatically rounds to it when you are within tolerance, the Raw/Geodimeter method requires
that you click the Station button, and set your target station for collection of cross-section data.

X-SCT SURV [ Station Cancel
Fixed 15 70m
a4 55
“a 551 a‘ DS Statian: O+280,000
3 2 Prey Mest

e N

t: [57 Desc: [1+140 L21.68 HT:[2.1

Chainage Direction: LR T RtoL

50006051  E:SO07S.7816  Z:991.9023

HRMS:0.043 YRMS:0.074 L off; lboos
‘Ql Dsq:0+000.000 RO.000

Sta:0+142.549 121685 resw  [mmn
‘@l STA CL/BL -0.00 cHe |
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Then you proceed from the current location to the target station. In fact, although the points that
are stored may contain station and offset descriptions, the data stored to the raw file pays no
attention to the centerline information. The station and offset on the screen act only as a check on
your current location. The direction of taking the sections, (L to R or R to L), is important and is
set by specifying “Chainage Direction”. Unlike with the SCT format method, pressing Menu to
exit does not store the data, but instead the data is automatically stored as you go, as a series of 37
(N), 38 (E) and 39 (Z) record types (Geodimeter format), with header line records, as shown
below:

50=XSECI1
54=104 North
0=As-Builts 240-300
53=VF

90=2

97=0
51=3-28-2004
56=65.0
74=30.10
55=3

96=2

6=2.100
80=280.000
91=1
37=5105.857
38=5069.091
39=991.905
37=5104.091
38=5074.931
39=990.724

Starting left to right, the data points begin with a 91=1 record. A right to left section would begin
with 91=2. When you “cross 0” or are on the centerline or baseline, you click the CL/BL button
which sets a 92=1 record for centerline and 92=2 for baseline, and the next shot is the
centerline/baseline shot. If you select the “-0.00” button, this indicates whether the next shot is a
tie-in (catch) or extension beyond the tie-in. This sets a 93=1 record for the catch and 93=2 for the
extension prior to the subsequent coordinate record. In effect, you tell the program where the
centerline or baseline is by shooting that point. Then the station and offsets of the shots for that
cross-section are determined relative to that center-of-alignment shot. It does not use a horizontal
alignment combined with rounding to determine the station and offset of the shots (like the SCT
method does). You tell it the station, the direction of measurement (left to right or vice versa) and
you tell it which one the center shot is. This is why the Raw/Geodimeter method is the only
method that works with no centerline (the “None” option). For each section, you tell it the station
and center shot, and all other measurements are used to determine the left and right offsets relative
to the center shot. If the L to R method was used, shots before the center shot are on the left, for
example, and their offset is determined by the inversed distance to the center shot. The centerline
file or other form of horizontal alignment, if selected, is academic and only used to advise you on



your current station and offset. The CHK button will allow checking into known points to be sure
that tight coordinate control is maintained. N moves onto the next station as defined by the
interval set using the Sta button.

Note: The. SCT file method is the standard Store Sections method. The RAW/Geodimeter method is a flexible routine
designed to adapt to customers who have built their cross-section processing systems around the Geodimeter raw file
format.
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&.10 Stake Road

Ea

Stake Road is one of four major commands used in highway work. This command is designed to
stakeout specific stations and offsets along a centerline and can be used for slope staking. For
example, if your goal is to stakeout the break points like edge-of-pavement and shoulder at station
87+80 on a given road centerline, you would use Stake Road. Stake Road, therefore, is used
primarily to lay out road surfaces for construction. Stake Road is typically used to set cut and fill
stakes or “blue tops” at specific stations and offsets. The elevation used to determine the cut or fill
at each offset is derived from either design files (the template interacting with the profile and
centerline) or from cross-sections or from sections that are “cut” from alignments. The "Road
Model File" option loads a LandXML file containing alignments for each break in grade, such as
edge-of-pavement, shoulder and ditch lines. In each case, at any specific station, you will be
guided to the desired offset and will get a cut or fill.

By contrast, if the goal were to simply set random cut and fill stakes along an alignment, at no
particular station or offset, then the command Elevation Difference would be used. If the goal is
to stake out the “catch” in cut and fill, where cut slopes and fill slopes meet existing ground, then
Stake Slope would be used. However, you can also Slope Stake within Stake Road, with the
advantage of having the option to see both a section and plan view. Stake Slope, by contrast, has
one advantage over Stake Road in that it can slope stake at any position, and does not require a
station to be specified. The fourth, major highway-oriented feature is Store Sections, which is
used to gather “as-built” information on a road. In this command, you take cross-sections of data
points along the road, at random or specific stations.

In summary, Stake Slope starts the cut and fill work, Stake Road directs the precise roadbed
work and fine grading, Elevation Difference acts as a quick grade check, and Store Sections
produces the final confirmation of the as-built road for payment and certification. It is highly
recommended for all road stakeout that you set on "Use CL for Reference Object" within
Configure, View Point tab.

& stake Road R x|

Definition Method
® Design Files
" Section File
" cut Sections From Alignments
" Road Model File

| Show Story Stake Report
Load Road Met File Select Road Met Element

None
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o Reference Centerline Button: In the opening screen, the button up top, left of the
green check (OK), is the "Reference Centerline" button. This button allows a second
centerline to be used for instructions on forward and back, Left and Right to stake the point
calculated from the primary, first centerline. This is useful when the primary centerline is
curving and where a single point may be offset from different positions along the centerline.
The second, reference centerline is usually the main road centerline, so that forward-back, left
and right instructions are easy to follow. Because this feature is rarely used, its very
appearance is configurable. You must turn it on in File, Job Settings, Stake Tab,
Alignment Settings, Option "Allow Reference Centerline". If checked, this means a
reference centerline will be used for the road options Design Files, Section File and Road
Model File. Note that if the refence centerline is on, but carried forward from another job,
you might obtain extremely large station and offset data, possibly with negative numbers.
The reference centerline station and offset data is always presented with an asterisk (*), so if
you see the asterisk followed by clearly erroneous data, look to see if the reference centerline
has been left on, pointing to an incorrect centerline, and turn it off.

e Story Stake: The middle zone of the opening screen in Stake Road shows the 4 methods of
defining the road, described below. Underneath the method options is the option to turn on
"Show Story Stake Report". If this is selected on, then ANY point that is staked out on the
road will lead to an entire report on all breaks, starting on the far outside of the section on the
side you are on, to the point you staked, then past that point all the way to centerline, as
shown below. Note that your current staked position is SHLD1, so since this is on the right
side of the road, the first page of the report and the first line of the second page shown cover
distances to offsets further to the right, and the lower portion of the second page cover
distances from your staked position in to centerline. You can also see the relative cut and fill
and distance to the break points on the other side of the road if you click off "Show Report up
to CENTER". Then the report would be even longer! Similar to the Slope Stake Report,
you can see the progressive horizontal and vertical distances or the total to you current,
staked position. Although it is standard to do these reports and mark slope stakes, the Story
Stake allows you to mark ANY stake, not just the slope stakes on the outside of the road, but,
for example, mark all information on a central depressed median stake, which the contractor
can then reference. The Story Stake report applies to all Stake Road methods.
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““-—‘- Offset Point Report

" Progressive (* Total
v Show Report Up to CENTER

'9=‘- Offset Point Report

" Progressive {+ Total
v Show Report Up to CENTER

Offset PT Sta:  Offset: Elevatian: Offset PT Sta: Offset: Elewation:
21915.000 F46,258 32.091 21915.000 R46.258 32.091
HDIST | YDIST | SLOPE - HODIST | WDIST | SLOFE ﬂ
OFFSET to DITCH 1367 1.18)CUT 8.6% |
OFFSET to SHLDG QOFFSET to SHLD1 0.00]  0.A8[FILL 9939.9%
COFFSET o SHLDS . . OFFSET to SHLD 4.00 O.11FILL 2.8% -
COFFSET o ROADS J3.67 0.85CUT 1.1% ¢ OFFSET to ROADZ 10.00 0.00/CUT 0.0% ¢
CFFSET to ROAD4 49.67 0.30/CUT 0.6% OFFSET to ROAD 22,26 0.23)CUT 1.0% ¢
CFFSET to ROADZ 3767 0.02|CUT 0.1% ¢ OFFSET to CENTER 45,26 0.62/CUT 1.5%
T e nf al | ’

Road Network (.rnf) Files: The Carlson Civil module of the Carlson office software has a
command called Road Networks that will output both design files and cross-section files for
street intersections and cul-de-sacs, in addition to main alignment segments of the road. The
breakthrough feature allows for staking out of complex intersections, including what are
sometimes called the "curve returns" where the edge-of-pavements and other breaklines, in
effect, are filleted with inscribed curves. The multiple curves of cul-de-sacs can also be
output. It is highly recommended that when Road Network Files are used, you should select
the Section File method of stakeout within Stake Road. The outputting of Road Network
files is found within Settings in the Road Network command in Carlson Civil, as shown
below as "Write SurvCE Stakeout":

@

Road Network Settings

Process Options | Output Options | Fieport Options | Display Options | Transition Defaults

CiviHydro
[m CivilDema

Triangulate ahd Contaur
terge Road ‘with Ezisting

wiite SurvCE Stakeout
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Defining the Road

The first dialog that comes up when you select Stake Road is where you define the road by
selecting one of the following options.

e Design Files: In Carlson SurvCE, design files include templates, centerline, profile and
optionally, superelevation and template transition files. If you wish to “clear” a file such as a
superelevation file, just click it and choose Cancel. The definitions for each of these files is
covered in their own sections of this manual. Design files are recommended for subdivision
streets, access roads and simpler highway designs. The Template Grade Table file which can
be input and edited under Road Utilities also is used as a "design" file and replaces the need
for template transition and superelevation files, covering both options by specifying cross
slopes and grade widths across any station range for any template ID.

‘Stake Road ‘Design Files

Definition Method Centerline | None
@ Design Files
O section File Profile.  |None
(O Cut Sections From Alignments
(CRoad Model File Template | None
Optional Files
Lshow story Stake Report Superelevation |None
[select Utilities Tpl Transition | None
Load Road Net File Select Road Net Element ‘ Tpl Grade Table  |None
0% None Load Roading Files Save Roading Files
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Section Files: Sections are made up of simple offsets and elevations that can have optional

descriptions such as “EOP”, “DL” or “SH” and must be accompanied by a horizontal
alignment file (centerline). The vertical alignment or profile is optional but improves
accuracy at high and low points. Every cross-section is a “snapshot” of the template at a
given station. SurvCE supports using multiple surfaces simultaneously in Stake Road by

using multiple section files or by extracting the section for each surface when all surfaces are

within a single file (as exported by Carlson Civil). Each surface can exist on its own layer
with its own color for easy identification while in the Stake Road dialog. For complex
designs, with non-conforming intersections, transition lanes, special ditches, etc., it is

recommended to use cross-section data if available. Longitudinal pipes can also be displayed

in cross-section and staked out.

‘ Stake Road

1 Centerline File

2 Select Polyline

Horizontal Vertical

Section

Other

3 Define Point List

Centerline: None

Cutsheet: None

B ‘Stakenoad

Vertical = Section Other‘

Horizontal

Left

[¥] Divided Highway
OL @R

1 Centerline ‘ None

2 Profile
Right

‘Nune

OL @R

3 Centerline ‘ None

4 Profile None

Off:
o
VOff:
o
Off:
o
VOff:

o
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Cut Section from Alignments: Provides the ability to extract cross-sections directly from 3D
polylines that exist within SurvCE. The first thing you need to define is the horizontal and
vertical alignment files. These form the basis for cutting the sections and determining left
and right offsets from the horizontal alignment or centerline. The centerline-defining screen
is similar to the screens found in Stakeout Line and other commands.

‘Stake Road ‘Stake Road

Definition Method Horizontal ‘ Vertical
O Design Files
(O section File 1 Centerline File
® Cut Sections From Alignments 2 Select Polyline |
ORoad Model File 3 Define Point List

[Jshow Story Stake Report
Centerline: None

[[Iselect Utilities

0% Cutsheet:  None

Road Model File: Loads a LandXML "model" of all alignments associated with the road.
Each "break point" on the road such as centerline, edge-of-pavements, shoulders and ditch
lines can be considered to have its own horizontal and vertical alignment. By including all of
these files in a single LandXML file, and by user selection of the true centerline for stationing
purposes, the entire road can be defined in the form of a multi-alignment LandXML file.

This method is commonly used in Scandinavia, the UK and by some U.S. Departments of
Transportation.

(@ stake Road (@ setect LanaxmLFile | % | | |
Definition Method Type: [LandxML | Drive: ;. Dl@
O Design Files

\__J) C:\Carlson Projects\Data\

(O section File
(O cut Sections From Alignments |_JBackup
@ Road Model File |_poTcod...
l__lgeoids
[1show Story Stake Report |_yPictures_New)...

[select utiliti | g Pictures_Newlo...
elec ities

DAENCDS Name:
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Design File Method

Design File Example Demo: Provided with SurvCE and SurvPC are sets of roading files called
Demo.cl (centerline, horizontal alignment), Demo.pro (profile, vertical alignment) and Demo.tpl
(template). In SurvCE, these are known as "design files" for road work. In particular, the
template is a rule-based design file controlling grade cross slopes, and including definitions for
road lanes, curbs and cut and fill slopes. This template approach is best for simple roads such as
subdivision and building access roads where rules are strictly followed (except at intersections).
For intersections and cul-de-sacs, Road Network Files (.rnf files) from Carlson Civil can be used
for stakeout (best done using "Section Files"). Design Files can be acted on by template transition
files (which expand and contract road lanes), by superelevation files (which alter cross slopes) and
by template grade table files (which both change lane dimensions AND cross slopes). Here is an
example of a simple road. You can follow along using the 3 "Demo" files (.cl, .pro and .tpl).

Begin by starting a job named Demo. It does not matter whether you are in metric units or feet. If
there are any points in the file, go to Cogo, Keyboard Input, Utilities and delete all points by range
(or enter ALL). You can delete any points one-by-one using File, Points, highlight and delete.
Now draw the Demo.cl centerline using the command, in the Map screen, under Tools, Centerline,
Draw CL to Map. Then use Cogo, Create Points, Polylines to Points to turn the centerline into
points at all vertices and radius points. Start numbering at point 1.

S MAP VIEW

[l x

B][5][#][A]2)1#)

Cmd: Layer:

FILE VIEW DRAW COGO [TOOLS
Centerline
3D Pline to PRO

Convert Pelylines to 2D

Edit

Traverse Defaults
Surface

Field to Finish

Image Overlays

e,

NG5 Survey Mark Query

> Polyline to CL
Draw CL to Map
Polyline Smooth Test

o MAP VIEW

nEy

FILE VIEW DRAW COGO TOOLS

Cmd: || Layer: |D

=)[5][2] (222

e,

@

MAP VIEW

5] (5] (2] [2][2][#)
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The next step is to go to Road, Stake Roads, be sure no reference centerline is selected (button at
top of screen) and select Design Files. To turn off any of the 3 files in the lower, optional section
of the dialog (lower left), click those items and remove file using Cancel (red X). Note that the
stationing of the centerline and profile do not need to match--they just need to have areas of
overlap to work. In this case, the end station nearly matches perfectly (308.327 vs 308). So, you
could not stake out station 308.1--there is no extrapolation on the vertical alignment. You will be
warned, "No Cross-section..." if you enter 308.1 to stake.

& Design Files 2 B2 B & stake road T E B

Centerline | c:\Carlson Projects\Data\DEMO.d Sta:[0+10.000 | | 3=]z: [9974
Centerline: 0+00.000 to 3-+08.327 Interval: ,10— E LI CLOff: |0
Profile C:\Carlson Projects\Data\DEMO.pro : —
Profile: 0+00.000 to 3+08.000 Design Off: | 0 i@ L C Regy

C:'\Carlson Projects\Data\DEMO.tpl Stk Off: |(H) o vlo > 4%
Optional Files @| | CENTER

Superelevation |Mone |
Tpl Transition | None w

Tpl Grade Table |None |

Load Roading Files | Save Roading Files | Qi
Slope Stake

The settings button in the Design Files screen allows application of the profile to any template ID-
-the default is "Center" or center of road. For divided highways, the profile grade is often the
inside edge-of-pavement, rather than the center (which might be a concrete median or central
ditch). The settings button in the Stake Road dialog above goes to the standard, 3-tab Road Stake
dialog also accessible in Job Settings, Stake option. This controls various things such as vertical
exaggeration (here 4x was used) and key station points to increment through (e.g. PC, PT, high
points, low points). Select a Design Offset of 0 by entering it or picking the middle of the
template (zoom extents to center the template). Set a Stake Offset H=0 and V=0. Note that the
slope into the selected point (left of center) is displayed as 2% and the slope right of center is
displayed as -2%. Slopes in this display are calculated left to right, not outward from centerline
(in which case both slopes would be -2%). Select any point on the template to stake, either
graphically by picking or by entering a point. If you pick graphically, you must pick a template
"break point", indicated by the X's. All template break points have template IDs like EP for Edge-
of-Pavement and SH for Shoulder. If you enter an offset, you can select a point that is not a break
point, such as 5.5 Left (shown below):
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SrER = | < L R =] - ] |

Sta:| 0+10.000 ¢| n..'>| §E|z: | 997.18 Sta:| 0+10.000 ¢| n.}| §E|z: 1000.66
Interval: 10 g Dl CLOff: | 5.5 Interval: 10 = |>| CLOff: | 22.1

Design Off: | 5.5 =@ LCIR < 200 Design Off: | 18.1 = LC R
stk off:|(H) [ 0 (vy|o > 4% Stk Off:|(H) | 4 (V}]0.16

| |

q et |my L

|
@ Slope Stake @ Slope Stake

If you click OK, you begin the stakeout process (requiring Localization if running GPS
Simulation). Another option is to stake an offset. Click on the far-left template point (SH) and
then enter an offset of 4 units. Then if you want to extend the slope of the last segment, click the
"Stk Off" button, choose Extend Current Slope option, and return back to the above right screen.
Note the vertical offset is calculated for you (you can always direct enter the vertical offset if you
know it). Also, note as you make these various changes to the target point to stake, the Z
elevation in the upper right of the screen is re-calculated and the target "CL Offset" distance is
displayed, which is now distinct from the Design Offset. When ready, click OK to stake out.

Design File Example with 4% Cross Slope Superelevation using Superelevation File: Let's
say the road goes through a superelevation of 4% at the PC at station 127.62 and complete
superelevation of 4% at the PT station of 219.62, transitioning from normal crown to full super in
90 feet (e.g. 37.62 start transition, pivot from -2% to 2% on outer lane to "reverse crown" at 97.62
and reach 4% full super at 127.62). In this way, the rate of transition of the outside lane on the
curve left is 2% each 30 length of road. Complete the same transition in reverse after the PT,
from 219.62 at 4% to 249.62 "reverse crown" (2% slope both lanes) to 309.62 end full super. This
can be accomplished by 2 methods: (1) Superelevation Files applied to a single Template or. tpl
file or (2) by (Template Series Files--using 3 templates: normal crown, reverse crown and full
super). It is very important to first define the template ID point outside of which no
superelevation rules are applies. If you have a curb and gutter road, usually the edge-of-pavement
(EP in this case) is the outside lane to apply the superelevation--all template points beyond that
follow their original definition, including the 4% uphill shoulder slope, even when in
superelevation.



& Input-Edit *.tpl File @ Super Elevation Settings

C:\Carlson Projects\Data'\Demol.tpl [ Divided Road
GRADES: [¥ Right Side Same as Left

Left SURFACE Right SURFACE ,— ,—
Distance | Slope D Distance | Slope D

10.000 10.000  |-4.000% |EP
0.010 2.000 CB 0.010 2.000 CB

6.000  [4.000:1 |SH |[6.000 [4.000:1 [SH High Side PP: IEP Low Side PP: |Ep ||

f_ Max Percent Slope Difference: 7%
bt e BENTE | e oA Low Side Grades to Match Greater SUP Slope: |0~
Cut/Fill Super %;d Save

Transition from Mormal to Super{Qutside Edge)

Now to accomplish the above superelevation by use of a superelevation file, enter the following
within Road, Utilities, Input-Edit Superelevation Files:

%Add Super (Stations): %&pereleuatim List: Demo
Begin Transition: Begin Run-In: Beg Trans| Run-In | Morm Dutl Run-Off | End T
| 0+37.620 | 0+67.620 0+37.620 | 0+67.620 | 2+48.620 |2+79.620 |3+09.¢
Rewverse Crown rate in: | 0+97.620
Grade Slope(%): | 2.000  Design Speed: | 35.00
Curve Type: " Spiral ™ Circular
Max slope of Full Super(%): 4.0000
Begin Full Super: End Full Super:
| 1+27.620 | 2+19.620 < | |
Reverse Crown rate out: |2+49.620 Add Edit | R —— | Clear

Reverse End Run-Off: End Transition:
Curve | 2+79.620 | 3+09.620 EQ | Load | Save As

Note that 3 transition points are defined: (1) begin transition, (2) run-in and run-out where the
pivoting outer lane side has a zero cross slope, (3) reverse crown and full super. So, between these
3 transition points, the rate of transition may vary. In this case the rate is the same, 2% every 30
units of length on the outside lane. This entry creates one line of superelevation, one for each
curve involved.
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When this is applied, note cross slopes at stations 67.62 (2% and 0%), 97.62 (2%) and at station

127.62 (4%) below:

' Design s =
Centerline |C:\Carlson Projects\Data\DEMO.cl

Centerline: 0+00.000 to 3+08.327
Profile C:\Carlson Projects\Data\Demo.pro
Profile: 0+00.000 to 3+08.000

Template |C:\Carlson Projects\Data\Demo2.tpl

Optional Files

Superelevation |C:\Car.. Projects\Data\Demo.sup

Tpl Transition | None
Tpl Grade Table

MNone

Load Roading Files | Save Roading Files |

EERV ] X

sta: IR 4| o | i=|z: [o09.705
E Ll CL Off: |0

& Stake Road n

Interval:
Design Off: |0 Ele O ge 204
Stk off:|(H) [0 Mo > 0%

| CENTER

iy SO

|
@ Slope Stake

Shown below are the reverse crown and full super sections at station 97.62 and 127.62:

& Stake Road -

& Stake Road -

sta: [ 0+97.620 4| & | =]z [1000.905

4| & | 3= |z: [1002.000
[10 @ Ll CL Off: |0

Sta:[1+27.620

Interval: 10 Bl b | CLoff: |0 Interval:
Design Off: | 0 Ele | g o Design Off: | 0 Ele R = 435
stk off:|H) [0 (v)|o > 2% Stk Off:j(H) | 0 Mo > 4%

| CENTER

| CENTER)

(& (2] [#

Slope Stake

(& (2 [#

Slope Stake
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Design File Example with 4% Superelevation Plus Lane Width Changes using Template
Series (.tsf) File: Another way to accomplish lane-controlled superelevation is to use distinct
templates, linked together as a "Template Series" file. In addition to the standard 10 width road at
2%, add another template for the reverse crown condition and a third template for full super. You
need all three, since there is no slope change on the low side until reverse crown at 2% (same
slope L and R) is achieved, at which point both sides pivot to full superelevation. We choose to
do a second reverse crown template of 8 width to illustrate that you can also change the lane width
on any of the additional templates, for a simultaneous reduction or expansion in lane width
through superelevation. Here are 2 of the additional templates for this example:

& nput it i & Input £t i e
C:\Carlson Projects\Data\DemoSuper.tpl C:\Carlson Projects\Data\DemoReverseCrown.tpl
GRADES: [¥ Right Side Same as Left GRADES: [¥ Right Side Same as Left
Left SURFACE Right SURFACE Left SURFACE Right SURFACE
| Distance | Slope | IC +|| Distance | Slope | I~ | Distance | Slope | IC +|| Distance | Slope | I~
FNTEYTEE ([10.000 |-4.000% EF NS |[s.000  |-2.000% EF
1.500 0.000% |Cl 1.500 0.000% 1.500 0.000% |Cl 1.500 0.000%

0.100 0.500 TC 0.100 0.500 0.100 0.500 TC 0.100 0.500
n snn nonnn i-lﬂ n snn nnnn J_‘ n snn n nnn E—F n snn n nnn J_‘
<] | 2] L4l | <] | sl |
Add | Edit Remaove Down Add | Edit Remove Down
Cut/Fill Super | Load Save Cut/Fill Super | Load Save

Note here that we have added an additional aspect of lane reduction to 8 units for the
DemoReverseCrown.tpl template on the left side. Here we are designing a normal transition up to
full super, and then exiting full super at 10-unit width for the EP, transitioning to reverse crown at
only 8-unit lane width. So that transition would occur from the PT station 219.62 to reverse crown
to at 249.62. To stay and finish at 8-unit lane width for the EP left, we need 1 more final Demo8.
TPL, defined as having a 8 unit EP width, left side. This Template Series file is then created in
Road, Utilities, option Input-Edit Template Series. Clear anything that is there (erase icon) and
then enter as shown:

& Template Series & Input-Edit TSF File

C:\Carlson Projects\Data\Demo.tsf
Station | Template |

Station: | 0+00.000

Template: None

| C:\Carlson Projects\Data\DEMO.tpl

EQ | Select File |

0+00.000

DEMO

0+37.620

DEMO

0+97.620

DemoReverseCrown

1+27.620

DemoSuper

2+19.620

DemoSuper

2+49.620
3+09.620

Add I

DemoReverseCrown
Demod

Edit | Remaove | DrawTempIate|

Load |

Save | Savehs| EQ |

Now when Stake Road is run, station 219.62 shows full super and the transition to a 8 unit lane
width occurs from 219.62 to 249.62, holding 8 width on the EP lane through to the end (station
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308). Note below left that when selecting the template, you actually load the demo.tsf template
series file which includes reference to ALL of the various templates as defined within Input-Edit

TSF File. You do not use any optional files in the lower half of the dialog.

& Design Files

Centerline |C:\Carlson Projects\Data\DEMO.cl

Centerline: 0+00.000 to 3+08.327
Praofile C:\Carlson Projects\Data\Demo.pro
Profile: 0+00.000 to 3+08.000

Template |C:\Carlson Projects\Data\Demo.tsf

Optional Files

Superelevation |Mone

Tpl Transition | Nane
Tpl Grade Table

MNone

Load Roading Files | Save Roading Files |

Ei vl X |

& Stake Road n

=
Sta:[2+19.620 4| & | =]z [1003.996
m @ il CL Off: |0

Design Off: |0 = | L® R4

Stk Off:|(H) [ wv)fo > -4%
[gl | CENTER
—

Interval:

Slope Stake

Compare station 219.62 above (end of full superelevation) to station 127.62 (start of full super)

further above as defined by superelevation files. They are similar. Also, note station 234.62. It is
halfway through the transition from 10 width to 8 width on the left side (EP=9 Design Offset), and

also transitioning from full super (4%) to reverse crown (2%). At station 308, the road
superelevation has not fully transitioned back to 2% (at station 309.62). Wherever you pick the
middle right of the display shows the cross slope left and cross slope right of your picked point.

So the cross slope on the right side is -1.89% trending downward to -2%. Also, note the shorter

dimension (8 units) of the EP lane left of centerline.
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The variations in the road shown below can be seen in "drive through" mode by entering the

starting station, picking an offset to follow (such as Center) and clicking the Green Arrow P
opposite the word Interval. This drives through the site at the selected interval, and you can watch

grades rise and fall, expand and contract. The Red Box stops the process.

% Stake Road ~ & Stake Road ~

sta: RN 4s| & | =]z [1004110 sta:[EEEIN  4s| & | i=|z: [100302

Interval:  [10  |§ LI cLoff: |0 mterval:  [10 | LI CLOff: |0

Design Off: [0 = | LO R <o Design OF:: [0 = |@ LT Reou

sof:fyfo o >3m steof:f [0 o >-1s9
[g] | EP| [%l | CENTER

| |
e e
@ Slape Stake @ Slope Stake

Clicking OK on station 234.62 above would lead to the following stakeout screen, as seen in Plan
View (default) and Section View (click Plan/Section in upper left of screen to switch between
views). The button shows current view status.

G TPLSTK [] e TPLSTK []

[PLor|Fixed({Sim) pil4 110t [ Xsc1[Fized(Sim) pild, 91t

E -9 EP | 1
A |

Ft: [ Desc: [STA 234.620HT: [7.3

MiS053.7973  E:D121.1786  Z£:1005.0019
HSD¥:0.035 ¥SDV:0.094 Z2:1003.849
Dsq:234.620 L9.000

Sta:234.579 L8.997

Cut 1.152
DUT 0.003 FWD 0.041

In section view, if the vertical exaggeration is too large, tap the lower left icon (circled in red) and
reduce the vertical exaggeration to 1 or 2, real-time, while in the process of staking the point. If
the position is within tolerance settings under Equip menu for stakeout, the larger 'bullseye" will
appear. Note also that using C for Configuration, you can go to the View tab and click on "Use
CL for reference object". This means that whenever a horizontal alignment is involved, your
instructions will be in the form of forward and back on the alignment, in and out from centerline.

= (0] £ 7] [~

2

-

1

Pt: |El Diesc: Iﬁ234-52f HT: |8

M:o053.5534  EiD1209434  Z:1004,9969
HSDV:0.046 ¥5DV:0.080 2:1003.849
Dsqg:234.620 1L9.000

Stai234.706 L9.250

Cut 1.147

IN 0.250 BACK 0.086

[#][2] [2]2][2)

18)[5)[£] [ 2]

Design File Example--Divided Highway: Divided highways with central ditches (sometimes
called "depressed medians") can be defined as templates, starting from the center (ditch or low
point) and entering each slope out to the cut and fill. In the example below, there is both an inside
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shoulder (4%) and outside shoulder (also 4%). The template is shown both inside the editor and
through the command Draw Template.

& Input-£dit *.tpl File S TPLVIEW [

C:\Carlson Projects\Data\Divided_tpl

GRADES: [V Right Side Same as Left
Left SURFACE Right SURFACE

Distance| Slope | D _+|| Distance | Slope | ]]ﬂ
M
Ef
L

2.000 |-2.000% |EP2 24.000 |6.000:1
.000 -4.000% |EP3 8.000 4.000%
?4.000 [-6.000:1 |SHC 12,000 |2.000%

-

HEREEE

12 nnn =7 NON%s [F
< | o 1] " p
Add Edit Remaove Down %
Cut/Fil Super | Lload | Save — [Template(Sc.Y=4.00): C:\Car..cts\Data\Divided.tp|

In the Draw Template command, you can Green Arrow to the right and view all template files
stored in the current directory of your data collector or PC. This is a way to visually "walk
through" all your template files to confirm their appearance.

It is using divided highway style templates where use of the first settings button in Stake Road is
so essential. In almost all cases, the ditch line is not the defined "grade point" of the road. The
vertical alignment or profile is typically applied to the inside edge-of-pavement, in this case
"EP1". This is accomplished by clicking Settings in the Design Files dialog (highlighted):

R pesin s B2 B S G - | > |

Centerline | C:\Carlson Projects\Data\DEMO.cl Apply Profile at
Centerline: 0+00.000 to 3+08.327 " Left ™ Right

Profile C:\Carlson Projects\Data\Demo.pro " Fix Offset
Profile: 0+00.000 to 3+08.000
C:\Carlson Projects\Data\Divided.tpl ® Template ID CENTER j

Optional Files
Superelevation |Mone

" Reference Align

Tpl Transition |None
Tpl Grade Table |Mone

Vert Off of Profile:

Load Roading Files Save Roading Files
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Then, if a template ID is the grade point, you can choose it from a dropdown list. The profile
grade can also be applied to a fixed offset (26 feet right for example) or to an entirely different
reference alignment (selected as a .cl file). You can specify a vertical offset for the profile as well.
So, if you defined your template as the subgrade slopes rather than surface slopes, your goal being
to stake subgrade, you would need to reference the subgrade to the true profile of the road by
entering a vertical offset. The use of the profile offset and reference itself can be turned on and off
at the top of the screen. Until the Profile Setting is turned off, Stake Road always passes through
the dialog above right to be sure you intend to use the current settings.

So, with this setting, and recognizing that the profile grade at station 100 is 1001.00, staking of the
centerline ditch or depressed median will result in a recalculated center profile grade of 996.68.

& stake Road T @ 2 BY)| & stake road B @"

sm:Wﬂiﬁ_ﬂz: [1001 Sta: [ 1+00.000 _|_|__|z 996.68
Interval: [ _| CL Off: | 32 Interval: |— _| CL Off:

Design Off: =@ | C R oog Design Off: ® R<-16.667%
Stk Off:|(H) wyo > -4 Stk Off:|(H) [0 [\.r] 0 > 16.667%

3] /(-X—FW | [CENTER|
@ | m
@ Slope Stake @ Slope Stake

Divided Highways also offer challenges regarding superelevation. When in superelevation, only
certain lanes respond and slopes such as shoulders and the inside ditch slopes remain constant.
Within Input-Edit Template File, click on "Super" to set the controls for where superelevation
applies:

%Super Elevation Settings “
[¥ Divided Road
Transition from Normal to Super(Inside Edge)

2€
-E:

High Side PP: | EP1 Low Side PP: |EP1

Transition from Normal to Super(Outside Edge)
High Side PP: |EF2 Low Side PP: | EP2

Max Percent Slope Difference: 7%
Low Side Grades to Match Greater SUF Slope: ﬁ M

Template(Sc.Y=4.00): C:\Car..cts\Data\Divided.tpl

e
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With the above settings, even with superelevation applying to the 2-lane driving surfaces only, the

outside and inside shoulders will change if the Maximum Algebraic Difference of the slope

percentages are more than 7%. So, if the normal shoulder is 4%, and the road is in 4% super, then
the uphill shoulder of the road at 4% downhill would result in an 8% algebraic difference. Thus, a
3% outside shoulder slope will be forced. This prevents "bottoming out" of vehicles as they drive
outside the passing lane towards the shoulder in high-side superelevation. Here is an example of
this applied in 4% superelevation. Note how the maximum 7% algebraic difference, forcing the

shoulder to 3% from normal 4%, applies to both the inside and outside high side lanes.

& Stake Road o

=283

& Stake Road o

EE R %

sta:IWililé_Elz: [1003.67
mtenval:  [100 |§ LI CL off: | 32
Design Off: [32 =@ R < a0
skoftfm o o

Sta:| 2+00.000 @l |.}| i= |z: [1004.71
Interval: 10 ] Dl CL Off: | 56

Design Off: |6 = | L™ R g0

>-3% swoftfm o o >3m
| 1] | e2]
| |
M M
| |
@ Slope Stake @ Slope Stake

Shown below is a staking of a Horizontal Offset of 4 from the outside right shoulder, extending

the shoulder slope to the right on station 210.

e stake Road mERCE ) %

G TPLSTK

Sta: | 2+10.000 <b| n.}| 1= |z: | 1004.608
e g D| CL Off: | 64
Design OFf: |4 = L® R g
Stk Off:|(H) [ 0 o > -16.667%

Interval:

| SHD

/@""’“\7'/"’%‘\

2] (2] [#)

|
Slope Stake

l@] [Plon|Fixed(Sim)
J

=
£y

reil4

z

1

Pt: |6 Desc: [BT4 210.000HT: |2

M:3011.8249 E5192.3406  Z£:1003.0104
HSDY:0.048 ¥5DY:0.099 Z2:1004.568
0s53:210.000 R68.000

Stai209.991 R67.773
Fill 1.557

g% OUT 0.227 FwWD 0.009
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Design File Example with Reduced or Expanded Lane Dimensions using '"Template
Transition" (.tpt) File: Let's say that starting at station 200, the road shrinks from a width of 10
units on the left side to 6 at station 300. This can be accomplished, per above, by Template Series
Files. But there is a file known as a Template Transition File and it is one of the only files
requiring Carlson Civil, the Carlson office solution for road design, to make in advance. This is
done using the command "Template Transition" under the Roads pulldown of Carlson Civil. The
stations need to be entered in increasing order for start transition, Full Template (complete
transition), and end Full Template and resume normal template. If there is no resumption of
normal template, enter stations beyond the job range.

& Design Files £ €2 B3| @ stake road BERCEN v ) X

Centerline | C:\Carlson Projects\Data\DEMO.cl Sta: | 3+00.000 <.h| |.>| §E|z: 1003.88
Centerline: 0+00.000 to 3+08.327 meral: |5 @[ b | CLOff: |6
Profile C:\Carlson Projects\Data‘\Demo.pro . |
Profile: 0+00.000 to 3+08.000 bl 6 = [l R g0
Template | C:\Carlson Projects\Data\Divided.tpl S_tkﬂ[m o (Vo = 2%

Optional Files E]

Superelevation |Mone

Tpl Transition | C:\Car..n Projects\Data\TEMP.tpt

@Tﬁﬁ

¥
Tpl Grade Table | None
Load Roading Files | Save Roading Files |
Slope Stake
iy *
Template Transition

Drag Action Left Side Display Right Side Display
Zoom Pan Cut Fill None Cut Fill None
Left Surface Right Surface

Begin Trasition Station 200

Begin Full Template Station 200

Note that at station 300, the full EP position is at Design Offset 6, based on the DEMO template
transition file (DEMO.TPT). At station 250, the EP lane would be 8 units wide, halfway between
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normal 10 at station 200 and the reduced with of 6 at station 300. The Template Transition File is
a relatively crude method compared to others and can be considered a "legacy" feature reading
Carlson Civil ".tpt" files. The expansion or contraction of road lanes, with the greater flexibility
of both maintaining AND altering cross slopes, can be accomplished with Template Series Files
(described in Superelevation example above) and with Template Grade Table Files, described
next.

Design File Example with Template Grade Table File: The same example using Template
Series File, where the Demo.tpl road is transitioned through 4% superelevation and a lane width
change, left side from 10 to 8, can be accomplished identically using a Template Grade Table.
The Template Grade Table takes a single template and associates specific lane width and slopes
with any specified template ID point, left or right. This method has the ultimate flexibility for
controlling road designs. Although described in the section on Road, Utilities, here is the above
example accomplished using the Template Grade Table.

& Input-Edit *.tgt File

C:\Carlson Projects\Data\Demo.tgt
Load TPL |C:\Carlson Projects\Data\Demol.tpl

Left SURFACE

Right SURFACE

| D | Table | Distance | Slo|

D | Table | Distance | Slc

% Grade

ID: EP

Side: Left

Station | Slope % | Distance

EAE ™ | EF |ves  [10.000  |-4.
celno  |o.010  [2.00{ce|we  [o.010 (2.0
SHlno  [6.000  [4.00{SH[Yes [6.000  [4.00

Station: | 0+97.620 Slope: |-2.00%
‘ | el I O Dist:  |f0.0000 [ Show As Ratio

3
Report | [ Edit | B | sae | ¥ Show Zeroes Delete Trem | Add Trem |

You start by selecting the grade that will change. In this case, both the EP Left and the EP Right
grades will be impacted by superelevation and lane width changes. So you can start by selecting
EP Left. You next enter the station where the continuous transition from normal EP Left
grade/slope to a different EP Left grade/slope occurs. The last station where 10 width at -2%
occurs is reverse crown (2% all the way across) or 97.62. Enter that data and then click "Add
Item". The next station controlling the transitional slopes on the left side would be full
superelevation (-4%) at station 127.62. Continue entering the data as shown below left. The left
EP lane holds -2% slope and 8 width through the end starting at 249.62, so no final station needs
to be entered. For the left side, only 4 stations, as shown, control all the EP transitions.
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X Grade ‘& Grade

ID: EP Side: Left ID: EP Side: Right
Station | Slope %| Distance | Station | Slope %| Distance |
0+97.62|-2.000 10.0000 0+37.620 |-2.000 10.0000

1+27.62|-4.000 10.0000 1+427.620 [4.000 10.0000

2+19.62|-4.000 10.0000 2+19.620 |4.000 10.0000

2+49.62|-2.000 8.0000 3+09.620 |-2.000 10.0000

Station: | B RO Slope: |-2.DD% Station: | ExgUENAL Slope: |-2.00%

Dist: 8.0000 [ Show As Ratio Dist: 10.0000 [ Show As Ratio

¥ Show Zeroes  Delete Ttem | Add Ttem | ¥ Show Zerges Delete Ttem | Add Ttem |

Turning attention to the right side, or "high side" in the superelevation caused by a curve to the
left, the transition out of normal crown begins at station 37.62. So this must be entered as the last
"normal" width/slope station for the EP Right. Then the next controlling station is all the way to
the full super at 127.62, since the rate of transition is consistent in this example (2% over each 30
length of road). The right side would have slope 0% at 67.62, +2% at 97.62 and +4% at 127.62 as
shown, so only the latter, controlling station data needs to be entered. Complete the entire data for
the right side EP as shown below left:

RS Grade X Input-Edit *.tgt File
ID: EP Side: Right C:\Carlson Projects\Data\Demo.tgt
Station | Slope % | Distance Load TPL |C:\Carlson Projects\Data\DEMO.tpl
0+37.620 |-2.000 10.0000 Left SURFACE Right SURFACE
1+27.620]4.000 10.0000 ID | Table | Distance | Sloj| ID | Table | Distance | Slc
3205620 2,000 |10.0000 P [Yes [10.000 |20 '
silie Toooo Taoolotives sooo o
Station: Slope: |-2.E|EI%
Dist: | 10.0000 [ Show As Ratio | | e | B
¥ Show Zeroes Deleteem |  Addhem | Report | [ Edit | € | sae |

When both EP Left and Right sides are edited, they are marked "Yes" in the Template Grade
Table dialog, indicating those template IDs have distinct grade tables. (If, for example, a shoulder
dimension was expanded on the right side, it could have its own Grade Table). Note how different
the left side EP data is from the right-side EP data--the pivot points for grade changes are different
in each case, only identical at the shared full superelevation stations. If the station for the left EP
lane width change was different than the precise "reverse crown" station, then a new and separate
station would be entered controlling only that lane transition point. Template Grade Tables are
ideal for transitioning road rehabilitation projects to existing, undisturbed, as-built road template
dimensions and slopes.
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Clicking Report in the Template Grade Table routine leads to the presentation at lower right. Now
to apply the Demo.tgt Template Grade Table File, add it as an "optional" file in the Stake Road,
Design File option. Click OK to proceed.

%TPLGradeTahle Report ‘%D&ignﬂm @ “
j Centerline | C:\Carlson Projects\Data\DEMO.cl

Grade: SH Left Centerline: 0+00.000 to 3+08.327
Station  Slope %  Distance Profile C:\Carlson Projects\Data\Demo.pro
Profile: 0+00.000 to 3+08.000

Grade: EP Right Template | C:\Carlson Projects\Data\DEMO.tpl

Station  Slope%  Distance Optional Files

0+37.620  -2.000%  10.000 Superelevation |None

1+27.620 4.000%  10.000 T T — |

2+19.620 4.000%  10.000

3+09.620 -2.000%  10.000 _Tp! Grade Table | C:\Car.. Projects\Data\Demo.tgt
ﬂ Load Roading Files | Save Roading Files |

Note 8 dimension of EP lane width on station 280 when EP Left is clicked on the screen, and
when the Center point is clicked, the right lane appears in slope transition downward from full
super (at 0.1% uphill grade, nearly flat). Experimenting with different stations or clicking the
green arrow "drive through" button both help verify the accuracy of the Template Grade Table
entries. It is important to point out that the Design File method allows templates to be adjusted 3
distinct ways: (1) acted on by superelevation (.sup) and lane transition (.tpt) files, (2) transitioned
from one template to another with the Template Series File and (3) modified by a Template Grade
Table file. The "Cut from Alignments" and Road Model options discussed below may be
considered a fourth way, where template ID points can be assigned their own centerlines and
profiles, as read from the drawing, directly assigned, or loaded from a LandXML file (Road Model
method).

% Stake Road [ Ed B3| S stake road T E A
Sta: [ 2+80.000 @ | & | =z [1003.99 Sta: [ 2+80.000 @ | | =]z [100435
Interval: 10 =] LI CLoff: | 8 Interval: 10 =] LI CLoff: |0

Design Off: | 8 i= @O R g Design Off: | 0 =l e L® R oo
stk off:|(H) [0 wvy[o > 20 Stk Off:|(H) [0 vyfo > -0.1%

| 7
e

I
Slope Stake

| CENTER

I
Slope Stake

)£ 2]
HER
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Section File Method

Section File Example with Multiple Sections and Longitudinal Pipes: For complicated roads,
the cross-section data, provided at intervals and key stations on the alignment, is very often the
"official" design data for purposes of construction. Staking out cross-sections according to the
plans, therefore, is standard operating procedure in road construction stakeout. The challenge is
often obtaining the cross-section data. Sometimes it is available in LandXML format, which
SurvCE can read within Road, Utilities. It may also be available in a Columnar Text format,
which SurvCE also reads. As a last resort, cross-section data can be hand entered to form the
SurvCE ".sct" file, using the command Input-Edit Section File within Road, Utilities. There is a
special format for Longitudinal Pipe Data that can be read automatically by SurvCE. This format,
including the header line, is as follows (the "+" in the stationing is optional):

STA Offset FL Elev. Link—ID Link - Library Item Type
13+00.00 52.13 2232 NP-26 18” RCP T
14+00.00 -47.61 22.08 NP-1 18” CMP T
14+00.00 49.63  22.02 NP-26 18” RCP T
15+00.00 -39.58 21.78 NP-1 18” CMP T

The 18" RCP (reinforced concrete pipe), for example, is found at station 13+00 at offset 52.13,
flow line elevation (invert) of 22.32, Type 18" RCP and again at station 14+00, offset 49.63, flow
line elevation of 22.02. The "Link-ID" column tracks the pipe ID from station to station, and the
Link-Library Item is used to confirm the linked pipe and for purposes of display. The final
column is used as a pipe designation and should be included. Longitudinal pipe data can also be
entered directly within Input-Edit Section File as shown below. Note that the pipe size and name
comes first in the description. When importing from an ASCII File, the Link - Library Item is
found and sorted such that is goes first in the description field.

% Edit Station:13+00.000 W

foset| Elevation | Description |
52.130(22.320  |NP-26, 18"RCP, T |

Edit Station: 13+00.000,
Add ‘ Edit | Remove |
Up ‘ Down | Clear |
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Multiple cross-section files can be loaded by the option "Add Section" in the opening dialog of the
Section option within Stake Road, Section File, Section Tab. You can Delete Sections from the
list, and you can assign a Layer to the Sections.

& stake Road 0 I BB \Dsukenoad I ]

HorizontallVertical Section ‘ Other l

Definition Method

c"" . -
Design Files 1 Add Sectionl 2 Delete Section | 3 Layers |

® Section File . :
€ Cut Sections From Alignments Name Start Station | End Station
" Road Model File DEMO 0+50.000 3+00.000

SECTIONFILEMETHOD |13+00.000  [(13+00.000

[¥ Show Story Stake Report

1 »
Load Road Met File Select Road Met Element ‘ | | J
4 Load Roading Files | 5 Save Roading Files |

Nane

The Horizontal and Vertical Tabs are similar to those in Stake Line/Arc. The Horizontal
Alignment (whether loaded as a ".cl" file or picked from the screen) MUST be selected. The
+Vertical Alignment is optional, but for roads with high and low points, the vertical alignment is
necessary to interpolate sections correctly when these high and low points or grade changes on the
road profile, fall within the station interval. For example, if cross-sections were available at a 50-
foot interval, but there was a high point at station 17+75, the vertical alignment would be critical
for accurate interpolation of station 17+75. You have the option to apply the vertical alignment or
work strictly with the cross-sections.

Srroviw i ] Sstakenone VI x

Horizontal Vertical Sectionl Otherl

1 Profile File |
2 Select Polyline | 5 Preview | & Edit |
3 Define Point List | |

1700 1750 1300

Profile: C:\ Sur..mo\Data\SCDOT\SC46RFP.pro
|1062.320

Ending Station: 6254.154 ft
[v Apply Vertical Alignment

R s

Profile(Sc.v¥=50.003: C:A\Sur..ata\SCDOTYTNL.pro

When you click OK (green check), you proceed to the Section Selection screen. Here you can
select in the lower portion of the dialog which surface or sections to stake out. All break points on
each selected surface appear. If a pipe is selected, its data appears in the upper right. If the cross-
sections did not contain descriptions, then only the design offset appears in the dialog, along with
the slopes left and right of the selected point. You can pick the points to stakeout graphically on
the screen.
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SETT N ] - ] < [ ] ]
Sta:[1300.000 | | =]z [223 Sta:[1300.000 | | =z [2m
mterval: |10 @ Ll CL Off: |18.5 Interval: |10 | Ll CL Off: [52.13
Design Off: | 18.5 = | L . R < -2.034% Design Off: | 52.13 i= | L 0] R
stk off:|(H) [0 OIE > -2.069% stk off: k) [0 m]jo

18" RCP,NP-26,T

& Y —

Surface: |SC¢16R_>:S_LIST_SU[j Slope Stake Surface: |SO’-16R_>:S_LIST_SU[j Slope Stake
SC46R_SX_LIST_SUB
SCA6R_SX_LIST_TOP

SCA46XSPIPES

The selected or highlighted cross-section surface always appears red and bold for purposes of
stakeout. The Settings button at the top of the screen leads to the standard Road Stakeout settings
controls, also found in Job Settings, Stake tab.

Section File with Reference Point in Stake Road (For 2 Cut/Fill Results): The staking of pipes
offers a convenient point to introduce the topic of the Road Stake Reference Point. If you click
the "From List" button opposite the Design Offset within Stake Road, you are taken to a special
list, that offers the ability not just to select the offset and elevation to stake, but to pick a section
surface and a reference point on that section to use for stakeout. In this case, we selected the 2nd
from left offset point, top of the fill slope, and then clicked "Set REF". This expands the
information on the screen to include the reference point offset, to show that point as a black
symbol with solid circle inside, along with the target point, in this case the 18" CMP pipe at
station 1400.

& Stake Road - =3 N> [SCA6R_Xs_LIST_TOP =
Sta:[1400.000 @ | | =]z 2208 O Offset @® Reference OFf (V): | 0

Interval: 10 B ’l G} 17.61 Offset | Elev |  Description B
Design OFf: [[EAZ] i=| ¢ L@ R

24,1700

stk off:|(H) [ 0 wo 0

| 18" CMP,NP-1,T| X -52,1200[25,2000
B —— [ % -47,1100/25.1000
* | Q X
%

-45,0900|25.0600
Surface: |SC¢16>:SPIPES j Slope Stake Set Mew Offset

| | -44,5900| 23,0800 -
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Now when you click OK (green check) to proceed, additional information is presented on the
screen during the stakeout process.

S TPLSTK []

[PLanFized l1ld4 | 710t

@ TPLSTK []

[ Xscr]Fised pld | 30t
-47.61 18"

|
B> (531 -

Pt: [219  Desc:|STA 1400.00HT: [0

MN:46728.9610 E:23946.6281 7Z:25.9633
HSDV:0.050 ¥SDV:0.085 Z2:22.080
0sg:1400,000 L47.610
5ta:1399.918 L47.820

Cut 3.883/Cut(Ref] 0.743

IN 0.210 FWD 0,082

Pt: [219  Desc:|STA 1400.0CHT: [0

MN:46728.7339 E23946,3536 £:25.9433
HSDY:0.052 ¥SDV:0.079 2:22.080
Dsg:1400,000 L47.610
Sta:1400.131 L47.550

Cut 3.863 /Cut(Ref) 0.723

OuUT 0,060 BACK 0.131

5 [»][8) [ #][#)

b=l (A = 2 [~
SHENEINEE -

18] (2] 2] (222

With reference points, the in-out and forward-back guidance is to the target point, but the cut and
fill information is provided to both the target AND the reference point. Since the pipe target point
is well below the top of bank reference point, cut to the reference in this example is just 0.7
approximately while cut to the pipe is 3.9 approximately. A single stake marking the pipe could
show the cut to the shoulder as well. If the reference were reversed, you could stake the shoulder
point and also reference the cut to the pipe as additional information to mark on the stake. Options
to show North/East or Station/Offset are provided in the Stakeout Report.

%Stakeoutlleport %Stdteoutlleport

® Show North/East Show Station/Offset " Show North/East ™ Show Station/Offset
Merthing Easting Elevation Station Offset Elevation
Staked: 46728.842 23946.387 25.958 Staked: 1400.042 L42.581 25.958
Design: 46728.883 23946.416 22.080 Design: 1400.000 L47.610 22.080
Move: North: 0.041 ft Move: BACK: 0.042 ft
East: 0.030 ft C 3.878/C(Ref) 0.738 OUT: 0.029 ft C3.878/C(Ref) 0.738

VOff 1: Elev: VOff 1: Elev:
VOff 2: Elev: VOff 2: Elev:

HRMS:0.009 VRMS:0.005 PDOP:3.200 HRMS:0.009 VRMS:0.005 PDOP:3.200
[ Store Point  Point ID: | [ Store Point  Point ID: |

Point Description: | LS ElvRyoviFae b0 (= | Tl =Tl H B A 1400.000 18" CVIP,NP-1 (= |

Be sure to clear the Reference Point so it does not stay active.
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Section File with Story Stake for ALL Cut/Fills to all Break Points: When staking out cross-
sections, it is beneficial to turn on "Show Story Stake Report". Whereas the Reference Point
method outlined above provides 2 cut/fill values, the Story Stake provides All Cut/Fill values and
is easy to use. The one advantage of the Reference Point method is that the reference can be on a
different cross-section surface. Regarding the Story Stake, set it on in the opening screen. Then
choose a point on a surface with many break points to stake out.

When the point is staked, the initial report screen shows the individual cut fill to the selected

point:
' Stakeout Report 28
" Show Morth/East ‘® Show Station/Offset
Station Offset Elevation
Staked: 1399.996 L53.122 25.954
Design: 1400.000 153.120 25.220
. FwWD: 0.004 ft
Move: | n: 0.002 ft Cut 0.734
WVOff 1. | Elev: |
VOff 2: | Elev: |
HRMS:0.009 VEMS:0.005 PDOP:3.200
¥ Store Point Point ID: |
Point Description: | IEREIGEy e Pirfaly i ?El

When you click OK with Story Stake turned on, you obtain both Progressive and Total numbers
for the entire list of offsets for the cross-section up to Center (entire left side in this case). And if
you turned off "Report to Center", you would get a cut/fill report for all offsets on the entire cross-
sections, from the single staked point.

& Offset Point Report & Offset Point Report

(w Progressive " Total
[¥ Show Report Up to CENTER

(® Progressive " Total
[¥ Show Report Up to CENTER

Offset PT Sta:  Offset: Elevation: Offset PT Sta:  Offset: Elevation:

1400.000 153.122 25.954 1400.000 153.122 25.954

| | HDIsT | vDIsT | sLope | | HDIsT | vDisT | sLope -

55.23 o 53.12 E 2.0: OFFSET 0 55.23

5523t 52,12  1.00] 0.02|CUT 2.0% 50.0: CFFSET t053.12 | 0.0  0.73|CUT 999.9% C

55.23t047.11| 5.01] 0.10/CUT 2.0% 50.1 OFFSET t9 52,12 | 100 0.75/CUT 75.2% 1.

55234509 202 0.04/CUT 2.0% S0.5: OFFSET t047.11| 601 0.85CUT 14.2% 7.

5523104459 0.50[ 0.00[FILL 0.0% 999.0 OFFSET t045.03| 203 0.89(CUT 11.1% 9.

552304451 0.08 0.50/CUT 625.0% 0.2 . OFFSET1044.50| 853 089/CUT 10.5% 9.,
- i y il _ | I
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Note that the Progressive Report shows the relative vertical distances between offset points, and
does not utilize the field-staked elevation in the vertical calculation. But on the Total Report, the
vertical difference is from the staked position to each of the offsets. Study the 4th column for the
direction of the vertical difference as cut or fill.

Ssmerad 0 14 BB Ssmeront

Sta:[1400.000 | | =]z 522 Sta:[1400.000 | | =]z [52
nterval: [10  |§ Ll CL Off: | 53.12 nterval: [10 @ Ll CL Off: | 53.12

Design Off: [53.12 3= | | @ R 49763% Design Off: [53.12 3| | @ . 49 763%
stk off:|() [0 w0 > 2% stk off:|(w) [0 Mo > 2%
@ T AHF 002 HT T Pt Measured in Field
. W diff
Ve /’" 1p 03075

i - 010 1
1.03 L——X'_" — ]e.—x—-’
Progressive Repott Total Report

Surface:ISC45R_J<S_LIST_TOI j Slope Stake| Surface:ISCdGR_XS_LIST_TOIL Slope Stakel

This report can also be saved to a user-formatted cutsheet file. Later in the Stake Road
documentation, formatting of Story Stake cutsheets are discussed.

Section File Method using RNF Files from Carlson Civil, Road Network: Carlson Civil will
output complete stakeout files in the form of "RNF" files as both Design Files and Section Files to
stake all portions of road networks, including intersections and cul-de-sacs. Shown below is a
road, viewed in 3D, designed in the Carlson Civil Road Networks command, including the option
within Settings, Output Options tab, that produces the named ".rnf" file (Road Network File).

% Carlson 3D Viewer Road Network Settings
| Procese Options | Output Options | Repart Dptians | Display Options | Transiion Defaults |
Triangulate and Contour
Merge Foad With Existing CiviHydra
Wite SurCE Stakeout CiviDema
Draw Template Palyines Diraw Disturbed fiea
[ Draw Subgrads Polyines [ sekat
[ Draw Templats Slopes [EENTER ] [ Gelect
[ Draw Cross Section Slopes ME [ Selet
[ Draw Cross Section Polines
[ Draw Cut/Fill airows [E0_ ][] Solid Cut Anows
[ Label Profile on Centeiine Senp
[[] Dutput Coordinates Senp | [ Output EOP Frofiles Setup
[ Elevate Pads Sewp [ Elevate Lots Sewp
[ Set Layers ] [ Sel Slopes ] [ Output File Defaults ]
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It is recommended that the RNF files be staked out using the Sections options within Stake Road--
since all surfaces can be viewed and selected (e.g. surface of road, shoulder and cut/fill slopes,
plus all subgrades). The Section Method offers the flexibility to select any desired Road Net
Element for stakeout, as output in the form of the RNF file. To use the command, select the RNF
file at the lower left of the opening dialog, then select the Road Net Element to stake, either
graphically as shown or from the pulldown list. In the above road example, there are 6 elements,
named according to the centerline files involved: (1) First Part Main Road (2) Second Part Main
Road after Intersection, (3) Side Road, (4) First Curb Return Main Road to Side Road, (5) Second
Curb Return Side Road back to Main Road and (6) the Cul-de-Sac.

Stk Rose P x]

Definition Method
- Design Files
® Saction File
" Ccut Sections From Alignments
" Road Model File

[¥ Show Story Stake Report

Load Road Met File Select Road Met Element ‘

C:\SurvCEDemo\Data\CivilDema.rnf @ | Road: |FRONT_R_INT-CIVILROAD l-CIVILROA[j

If is our goal to stake the back of curb on the first "Curb Return" as shown, then select it and
choose the top surface and pick the back of curb point. If you pick "From List" for the Stations,
you can review the entire station range for this small curb return, which in this case is 45.96 as
shown below right. So, staking Station 24 on this special segment would be approximately
halfway around the curb return. Note the "centerline" used for this is the edge-of-pavement or
left-most point on the curb, so that the back of curb appears as CL Offset 1.5 (curb is 1.5 units
wide).

ST M e ] [y

Sta:|24.000 @ | ‘-;‘ | i= |Z: |338.674 Station | Description B
Interval: |5 8| b | coffis 33.745 Section File
) — 34.000|Section File
Desaploie)l 1.5 =|C | ® R.g9.988% 36.000[Section Fils
Stk Off: |(H) [0 WL > 4% 38.000/Section File

| CBR 40.000|Section File

| 42.000|Section Filz
44.000|Section Fils

| 45.343|Section Filg/PT

45.964|Road End

45,965/PRO End

M|
Surface: [FRONT_R_INT-CIVIL ~| Slape Stake

(] (2] [#]
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Note how any surface or subgrade point can be selected and staked out, at any distance along the
special "centerline" for this curb return segment. The next procedure is to click OK to continue, to

enter the stakeout screen, shown below in both plan view and cross-section view.

O TPLSTK

|PLon|Fixed(Sim) 114 |

=\

pt: 1011

Desc:|STA 24.000 HT: [6

[N:3268.6277 E:4536,1289 7:839.9896
HSDY:0.051 ¥5DVY:0.087 2:838.674
Dsq:i24.000 R1.500

Sta:24.147 R6.670

Cut 1.316

IN 5,170 BACK 0.147

2512 2 2] 2)

C]
4

D @rﬂsn(

[

S| &)
m@

|XSCT|Fixed(Sim) ild | 7Rt

| »

L

4

-

Pt: [1011  Desc:[STA 24.000 HT: [6

N 32710775 E4537.0836  £:840.0017

HSDV:0.044 ¥SDV:0.094 2:838.674
Dsg: 24,000 R1.500
Sta:23.932 R4.047

Cut 1.328
IN 2.547 FWD 0.068

= (2] =] (2] =8

The process can be repeated for the cul-de-sac. Here we will stake out both the stone subgrade
outside point and then we will slope stake the catch at a station approximately 1/4 of the distance
around the cul-de-sac:

% Road Network

& Stake Road N

Sta:[50.000 | | =

Interval: ] Dl CL Off: |14
Design Off: |14 = L R oag

Stk Off:|(H)

= 2 B3

838.339

|0 W o > 0.1%

—

4|

Road: |CDS E-CIVILROADL

B [L)2][A[#[#

@Eﬁ

Surface: |SUB?__CDS_E—CIVILRj Slope Stake

CDS_E-CIVILROAD1
SUB1_CDS_E-CIVILROAD1

SUB2_CDS_E-CIVILROAD1

The cul-de-sac "centerline" is the outside edge-of-pavement facing the curb, and by clicking
"From List" opposite Station, is seen to be just over 200 in total length in the screen below left.
Staking out station 50 would be approximately 1/4 of the distance around the cul-de-sac.
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\& Station List

Station | Description

193,000

Section File

200,000

Section File

202,000

Section File

204,000

Section File

206.000

Section File

208,000

Section File

210,000

Section File

210,718

Road End

210.719

PRO End

|
|

Yo TPLSTK

110 ft

[Flon|Fixed rld

[#)[2][2)[#]]#)

Pt: {1011 Desc:[5TA S0.000 HT: &

M:3381.4995 E:4744.1779  £:839.9935
HSDVY:0.049 ¥SDV:0.070 Z:838.339
Dsq:50.000 R14.000

5ta:50.720 R28.965

Cut 1.655

IN 14,965 BACK 0,720

=l (0] (2] (7] ()@

The "catch" point at the top of cut can be staked out for station 50 by selecting the top surface
outside shoulder point and then clicking the Slope Stake button in the lower right of the screen:

& Stake Road

Sta:|50.000 Qa| |.>| i= |Z: |839.756

Interval: I— = | CL Off: |19.5
Design Off: 19 5 = | |_ @ R a4y
Stk Off:(H) > 24, 998%

=

= M B

&

Surface: | CDS_E-CIVILROAD1 |~ | Slope Stake‘

& Slope staking
Slope:
|Deﬁne Slope by Next Section Poij R~
™ cur: | :
3.00:1 ; p :3"\.
¥ Rato | mrorce | &

Pivot Point - Edge of Road > | [¥ Elev From Files

Pivot Pt (Z2/0/D): 839.756m R19.5 User{SH)
Design Pt (Z/0): R19.5

Stake Off (V/H): [0 LO

Ref Off (V/Z): |0 /A

Slope Staking takes you to a "parameter" dialog where you set the Pivot Point type (here it is

"User Selection") and how the next slope is defined. By selecting "Define Slope by Next Section
Point", the program detects that point is in cut, so calculates the cut upslope at 4:1 (matching the

>25% at left) and ghosts the value so it cannot be changed. You can also change the selection
type to "User Defined" and enter any cut upslope ratio you prefer. Then click the Green Check
(OK) to continue:
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e TPLSTK

[PlLon|Fixed(Sim) ild 40t

-
]
T

TPLSTK
[ %sc7[Fixed(Sim) reald | 10ft

. S |
i R
b -

Pt [1011  Desc:|[STAS0.0SS HT: (45

M:3386.8529 E:4746.4352  Z:841.4873
COff:26.425 HSDV:0.050 ¥SDV:0.075
8ta:50.055 R23.331

OUT 3.093 BACK 0.055

Design Cut 4.000:1 from 839.756
Cut 1.731@2.213:1 for 3.831

-
B

= [0 [E] (2] [«

18

Pt: [1011  Desc:|5TA 50220 HT: |6

:3385.9404 E:4748.4523  Z:839,9932
COff:20.448 HSDY:0.045 YSDY:0.105
5ta:50.220 R20.,447

OUT 0.002 BACK 0.220

Design Cut 4.000:1 from 839,756
Cut 0.237@3,992:1 for 0,947

Bl

= (0 Bl (2] [»

2[5 (2] ] [#)]2)

|

Note that with a rod height of 4.5 in this simulated example above right, the ground catch position
is projected at lower than the original estimate further to the right. This is often the case in slope
staking--the ground has been altered since the design was conducted and you must react to actual
field conditions. It should also be noted that the Slope Stake command "models" the existing
ground real-time as you move, making the best estimate it can of the projected or interpolated
catch point position. Since it works real time with GPS without taking a measurement (as required
with a total station), it is best to keep the base of the pole close to the ground. Slope Staking leads
to the Slope Reports shown below:

\& Slope Staking Store B2 B3| s

<

Station " Offsst ™ Elevation [Plan|Fixed{Sim) ild, 7t
Pivot Pt: 50.000 R19.500  839.756
Catch Pt: 50.000 R26.475 841.500
Stake Pt: 50.028 R26.652 841.500 SUrvCE
Stk-CP: IN 0.177 BACK 0.028

I Stake Offset Point?
Pt: [10 5
N:33E ves ho ‘ 593
COff:: 1
5ta:50.028 R26.652

IN 0,177 BACK 0,028

Design Cut 4,000:1 from 839,756
Cut 1.744@4.102:1 for 7.152

Stk-PP: C1.744  (@4.102:1 HD:7.152 24.381%

[¥ Store Data to Cutsheet File

VOff: Elv:
Foint ID: | " Store Point to CRD File

5
Desc: | =

5[] (2] (0] [#] 2]
= (0] (=] (7] [»)

It is recommended whenever doing Slope Staking to stake the first Offset Point, in case the actual
catch point stake is knocked out during construction. Typically click Yes to the above prompt,
"Stake Offset Point?" Use the "Delta Distance" option.



& First Offset

50.000
Offset: 5

Offset Type

Station:

(" CLOffset ™ pelta Distance from Catch Pt

|%TPL STK []

[PLon|Fixed(Sim) rerld | 30t

Pt: 1011  Desc:|STA 49.982 HT: [4.5

M:3383.5117 E:4743.6356 £:841.5090
HSDV:0.041 VY5DV:0.096

Dsg:50.000 R31.475

Stai49.982 R27.688

OuUT 3.787 FWD 0.018

0

—_
=

Fel (A £ [2] [«

8)[5)[2) [P £][#)

When the offset stake is placed, you can do a second offset. This is sometimes beneficial in
extremely small radius curves, such as a cul-de-sac, in order to have 2 stakes to point in the
direction of the true catch point. But in most cases it is unnecessary. The slope stake report is

shown below:

& Stakeout Report & Offset Point Report
" Progressive | Combo [oFFsET  ~
Northing Easting Elevation ¥ Show Report Up to CENTER
Current: 3380493 4741337  841.488 Offset BT Sta:  Offset: Elevation:
Target: 3380.503 4741.335 50.002 R31.477 841.488
| | HpisT| voisT|siope |
Difference: 0.005 TcH ool OOiFLL 0 E
[ Store Point to CRD File DOFFSET to FIVOT | 11.98)  1.73|CUT 145% 6.9
[* Store Data to Cutsheet File OFFSET to CER 17.98 197 CUT 11.0% 9.1:
OFFSET to CBR2 18,81 256/CUT 13.6% 7.4:
Point ID: OFFSET to EP 19.48 2.31CUT 11.8% 8.4:
o =
Description: | E= . | | j

The "Combo" option shows a "progressive", incremental slope ratio for each segment (last
column), combined with a total HDist and VDist measurement to each point. If you have named
and defined a Slope Stake file in advance (File, Job Settings, Stake Tab), and clicked it on for
storage, then the slope stake information will be stored in the slope stake file as shown below.
The file formats of all of these "cutsheet" types are fully user configurable. A configurable Story
Stake Report is outlined later in this chapter.
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& Cutsheets [==] & Edit CutSheet File SubdivSlope.txt

[ Point Stakes | | { Design Sta Pivot Off EIev:PP[CP}ﬂ
Select File | C:\SurvCEDemo\Data\AR.txt o000 Right 19.500 | 841,500
r -
el L | OFFSET o CATCH | H S5.002 Y 0.012
Select File |c:\SurvCEDemo\Data\Loggingl.txt
OFFSET to PIYOT |H 11.977 Y 1,732
[¥ Slope Stakes
Select File |C:\survCEDemo\Data OFFSET to CBR |H 17.977 Y 1,072
v | | OFFSET to CBRZ  |H 18.810 Y 2,555
2 oUl... atahau walope. iy f .
Select File |C:\Sur...\Data\SubdivSlope.txt O|FFSET| to EF H 19,477 Y 2,305 %
4 [ 3

I Story Stakes | |
Select File | c:\5ur...\Data\mant-5T5.txt Insert| Up | Down | Deletel Special

Cut from Alignments Method

If a drawing or DXF file is loaded or created in SurvCE using CAD tools in the Map screen or by
Field-to-Finish, 3D Polylines and 2D Polyline Contours can be used to extract cross-sections for
stakeout. This is the "Cut from Alignments" option. The normal use of this command is to extract
sections from a set of 3D Polylines representing pavement, shoulder, and ditch lines. However, it
is possible to actually name the alignments by associating section descriptions with selected
centerline (.cl) and profile (.pro) files. In normal use, when extracting sections from a drawing of
3D polylines, the layers of the polylines are used as the section point description. If several
polylines are encountered with the same layer name, such as Ditch, then in the direction away
from centerline, each subsequent common layer is given an appended number incremented by 1,
as in Ditch, Ditchl, Ditch2, to create unique section point descriptions.

Consider the drawing of 3D polylines shown below. In close-up, stationing for the main
horizontal alignment (centerline) appears, with a starting station computed to be 219+00.

& MAP VIEW [] |

FILE VIEW DRAW COGO TOOLS
Cmd: || Layer: |CTR
- ¥

MAP VIEW []
FILE VIEW DRAW COGO TOOLS
Cmd: || Layer: |CTR

@

EEEPPE

B[R0 22
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So, within Stake Road, selected option 3, Cut Sections from Alignments. This leads to the
standard alignment selection dialog, with tabs for Horizontal and Vertical Alignments. It is

essential to set a Horizontal Alignment. Pick the main centerline (labeled with 221+18.05 PC
above).

& Stake Road ] x|

Horizontal | vertical |

r
E
z

(]

| 1 Centerline File

2 Select Polyline 4 Preview | 5 Edit
3 Define Point List 6 Save As

Centerline: Pre-selected Polyline

Start Station: |21900.DDD

Ending Station: 22476.110
Cutsheet: C:\SurvCEDemo\Data\5C31.txt

Select polyline or press Esc to cancel...

EEEEEE

If you are unsure of the direction of the main centerline, pick the orange "Direction Reverse"
button. If it was correct to begin with, you will need to reverse again to restore the original
direction. It is important to point out that all polylines that will be selected for cross-sectioning
need to be drawn in the same direction. So, prior to issuing the Cut from Alignments command, it
is a good idea to go to the Map screen and study the polylines involved using the command Draw,
Modify, Reverse Polyline. In the above example, all polylines for road, shoulder, ditch and other
points need to be drawn and saved right to left, matching the main centerline. When selecting the
main centerline, if it is 3D, you will be asked, Overwrite the Vertical Alignment? Answer with
Yes. Set the correct Start Station, in this case, 21900 (verify same start station for vertical
alignment). Then Ok (green check) to continue.

4"=‘- Template Alignment m % 'f_‘-'-:‘.Mﬂ.p VIEW
CSurvCEDemo'\DatahSChest. tha
ight SURFACE
Template ID | Template ID |
Select polylines or press Esc to cancel..,
Add | Remave | Load | Save As | @AIIDW Multiple Selection

If there is previous data in the 2-column screen, use the Eraser Icon to delete all the data. Then
rather then pick one polyline at a time, use the window/crossing selection icon circled in red above
left. This leads immediately to a map screen as shown above right. In the lower portion of the
dialog, click on "Allow Multiple Selection". Then do any combination of individual picks or
window/crossing selections (lower left to upper right or lower right to upper left). A typical
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selection is shown by the dashed rectangle above. Click OK to return to the Template Alignment
dialog, which now has the data organized in 2 columns:

““‘="- Template Alignment L “=‘- Stake Road Grade [pgEE
C:\SUrvCEDemo\Data\SCtest fa Sta:[zz100000 @ @ | =| z:[eo00
eft SURFACE ight SURFACE mterval: 10 &| b cLoff [41.317
|Template D | Template ID o Design OfF: ’W = e LR o
SHLD1 Egigl Stk offtfi [0 ()]0 > 211

SHLDZ ROAD2 | DITCH

DITCH SHLD

DITCHL SHLD1 ok

DITCHZ DITCH / |
|

SHLDZ

SHI MR j

Add | Remove| Load | Save As| @ Slope Stake

B

Note that when picking the first ditch point left side, that the layer is Ditch, and the next two are
layered Ditchl and Ditch2. Above the select Ditch point to the right is the third shoulder point on
the left side, with SHLD2 as the ID. The next step is simply to click OK (green check) and start
the normal stakeout process. Note also that you can Slope Stake (typically from the outer ditch
point on the trapezoidal ditch, Ditchl in this case).

[PLon|Fixed(Sim) pe1ld | SOt | Xsc|Fized(Sim) p1ld | 40ft
S -41.317 DIT f.
V : 4=

Pt: |10 Desc:|STA 22100.0HT: 4.5

M 7002278020 Ei2024278.73>2,32,5823
HSDV:0.047 ¥SDV:0.097 Z2:20.090
Dsqi22100.000 L41.317
Sta:22099.139 L.36.041

Cut 12,493

OUT 5.276 FWD 0.861

Pt {10 Desci|STA 22100.0HT: 4.5

700243, 7229 E 2024276,39> 2, 32,6036
HSDV:0.045 VSDV:0.094 2:20.090
Dsgi22100,000 L41.317
Sta:i22098.628 L20.007

Cut 12,514

OuUT 21.309 FWD 1.372

b= [0 2 (2] [«
b= (A (=] (2] [«

1 (P2 (7] [2][#)

[B)[#)[5] [2][£][#)

It should also be noted that on most data collectors with up and down - arrows, the 6 lines of cut
and fill reporting can be reduced by using the down - arrow key. Tapping the up - arrow key
restores the full 6-line display. (In PC Simulation, use F2 to minimize and F3 to restore the 6
lines). This works in both plan view and section view. You can also drag the graphic display
down and back up with a press and hold on the lower graphic window border. This is a little more
difficult as the selection of the press and hold must be relatively precise, since normal press, hold
and move impressions in the graphic area are interpreted as the pan command.



&

it
v

= TPL STK []
| Plon|Fixed(Sim) P14, d40ft
4_4[5,‘}5\-&

[ PLon|Fixed(Sim) peild | 40ft

—
1 1\‘

4-‘18-‘}5?(:

Pt: /10 Desc:[5Ta 22100.1HT: [4.5

M. 700245, 7013 E:2624277 76> 7:32,5967
HSDV:0.051 ¥SDV:0.098 2:20.091
Dsqi22100.157 L41.317
Sta:22096.932 L18.302

cut 12,505

OUT 23.015 FWD 3.225

PSS ~
(5)(5] () ()]
(Al [Z] [Z] [«

[5)(£)[2] |22 2]

Pt: 10 Desc: [5T4 22100.1HT: [4.5

P

The amount of reduction in text and expansion of graphics is dependent on View Settings. To
shortcut to View Settings, tap C for Configuration (or the Tools icon for Configuration) and select
the View tab shown below. The above right mode is Collapse Mode "None". Below, Collapse
Mode "Navigate Data" is shown, which is 2 lines. The position mode is also 2 lines and shows the
X,y,z coordinates of the triangle (your position in the field). The PCDemo version of SurvCE can
be expanded and collapsed, according to the Collapsed Report setting, using F2 to shrink and F3
to expand.

. 1P 5TK R x
General Sets D|F’Lunlﬁxed(8im) pild | 401t ID
| & JRaledom S
Method: Collapsed Report: ¥ \‘
|N0r1h-50u1h & East-West j |N0n.e. j Y
R cl
¥ Use CL for Ref. Object fwhen applicable) - |1D A |';3TA 10017 |4.5
OUT 7.674 FWD 0.323 @

The Cut from Alignments method also allows use of the "Add" button to individually assign a
centerline and profile to section points, but this method is tedious and rarely applies, compared to
the method of selecting 3D polylines by pick and window/crossing selection from entities on the
screen.
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““'=‘- View Options

W Data l Display l

Point Label Settings

Font Size
Fresze All
@+ Small " Large
v PLID

[ Elevation
[ Description

Set attribute Colors | | T

[~ Only Display Last Stored Point {AlF)
[~ UCS Icon

[

Symbal
Pt:[10 Desc:ETA 22100.0HT: [4.5 U .
.N:?00143.84?0E:262428?.99>Z:32.5866

HS5DV:0.054 ¥SDV:0.101 2:20.090

Ds5g:22100,000 L41,317
Stai22104.232 L120,383

Cut 12,497
FIM 79,066 BACK 4,232

&)
P (4] =] (2] (<8

When "Auto Zoom" is clicked on, the program zooms closely as the target is approached, leading
to the bullseye (which appears whenever the target is within the Stakeout Tolerance set within
Equip Menu, Tolerances.

View Options

oaa ol

Point Label Settings

Font Size
Freeze All
* Small " Large
¥ PtID
[~ Elevation Syrbal
[~ Description . O+ Oix

St attribute Colars | | [

tored Point (Al+HF)
i [ UCSIcon

[l

PLuanixed(Sim) 14 1ft

Pt |10 Desc: [STA 22100.0HT: [4.5

7002224144 12624278, 78> 2:32.5974

HSDV:0.048 ¥SDV:0.088 2:20.090
. DsqQ:22100.000 L41.317
Sta:22100.049 L41.402

Cut 12,508
IN 0.086 BACK 0.049

The "Story Stake" information would appear as shown below (Progressive and Total options). By
staking Section ID "Ditch", there are 2 Ditch ID points to the left and 2 shoulder and 1 Center
point to the right, up to the selected centerline.

&)
P (A E] (4] =8
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If "Show Report up to Center" is turned off (in effect, show ENTIRE report), then a much more

complete report would appear providing offset information to all section points on both the left
side and right side of the road.

int Report ““'=‘- Dffset Point Report

Total " Progressive ¢ Total

¥ Show Repaort Up to CENTER v Show Report Up to CENTER
Offset PT Sta:  Offset: Elevation: OffsetPT Sta:  Offset: Elevation:
22100.000 L41.250 32.599 22100.000 L41.250 32,599

HDIST | WDIST | SLOPE
| 3.8 1.94|cuT S0.0% 2.0 5.95 57| 8.1% 0
DITCHI to DITCH 5.00 O.00FILL 0.0% 9995 OFFSET to DITCH1 507 12.51|CUT 246.9% 0
DITCH to OFFSET 0.07] 1251|FILL 999.9% 0.C OFFSET to DITCH 0.07 12.51[CUT 999.9% 0
OFFSET to SHLD2 | 25.75 O40FILL 1.5% &64.6: OFFSET to SHLDZ2 25,73 O40|FILL 1.5% &4
SHLDZ to SHLD1 5.50 0.04)CUT 0.7% 139 OFFSET to SHLD1 21,25 0.36|FILL 1.2% 865
SHLD1 o CEMTEFR 10.00 0.07]CUT 0.7% 143.5 OQFFSET to CEMTER | 41.25 029FILL 0.7% 142,
4 | Bl 4 [ B
Road Model

The LandXML Road Model, when loaded, requires selection of a main horizontal and vertical
alignment. The routine then processes similar to Cut from Alignments, described above. The
LandXML format for road design files is widely recognized around the world as the accepted form
of file sharing. Carlson Software is the principle sponsor of LandXML.org beginning in 2014. In
Scandinavia, for example, roads are often defined by a series of horizontal and vertical alignment
"pairs" for each road breakline (edge-of-pavement, shoulder, etc.) and a single file can contain
multiple roads, and all surfaces of each road (top, subgradel, subgrade2, etc.). As an example, a

portion of an actual LandXML file might appear as shown here, which includes the road name
"316" in this case:

</Project>

<Alignmentsname="316">

<Alignmentname="316" length="971.597307" staStart="0.000000">
<CoordGeom>

<Linelength="27.309619" staStart="0.000000">
<Start>6581158.362094 151616.365550</Start>
<End>6581180.578173 151632.248280</End>

</Line>

<Spirallength="35.731361" staStart="27.309619" rot="ccw" spiType="clothoid"
radiusEnd="600.000000" radiusStart="INF" constant="146.420">
<Start>6581180.578173 151632.248280</Start>
<PI>6581199.957122 151646.102688</PI>

<End>6581209.848914 151652.738602</End>

Etc.

When the LandXML file is loaded, all the roads appear in a list, along with all subgrades.
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2 Select Main Road v I X
114 -

-2.1 UK BARLAGER 1

-2.1 UK BARLAGER 2

-2.1 UK BINDLAGER. 1

-2.1 UK BINDLAGER 2
-2.1 UK FORSTARKNING 1
-2.1 UK FORSTARKNING 2
-2.1 UK SLITLAGER

-2.1 V.VAGREN 1

ET . -

m

You then select any road to stake out, such as "316" in this example. Within the selected road,
you can pick any surface (much like in the Cross-section method) and any point on the surface. If
available, the description of the selected surface point is shown:

““-:‘- Stake Road

sta:[1+50.000 4| | =]z [16125
Trmls IW—EL' CL Off: | 3.5
Design Off: |T =@ P
stk Off:|(H) [0 ]o > -1.514%

-1 1K3 sﬁDEH|

Surface: | FARDIG VAG | Slope Stake|

AR .
UK BARLAGER 1
UK BARLAGER 2
UK BINDLAGER 1
UK BINDLAGER 2
UK FORSTAR.ING 1
UK FORSTAR.ING 2
UK SLITLAGER

& [#] &)
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Interpolation
If descriptions are provided, “intelligent” interpolation is performed between similar descriptions
on slope transitions or widening lanes as well as vertical curves for all methods described above.

Stake Road Screen (Common to All Methods)
This screen is the heart of the program. Here is where you select the station and offset to stake
out. You can even launch into a slope stake and then return to stake out other template points.

rTm— |
" Offset  * Reference  Off (V) IEI

Dffset | Elev | Description ;I
» -10.0000 B38.3869 L3051
(A 3. CENTER

¥ 10.0000  839.9469 R305_1
* 14.0000 840.2589 R305_2
. 18.0000 840.5709 R305_3

ﬁ?ﬁ.ﬂl’lﬂl’l A37.9043 R3N5 4 I _ILI
4 4

et BEE Clear REF |

Settings: The “Additional Stake Stations” that appear in the List are set in the lower portion
of the dialog. The Vertical Scale option will allow for “exaggeration” of the vertical on the
template graphic. Though defaulting to 1, we can double the exaggeration by setting this to
2. In fact, an exaggeration of 5 works fine for the “demo.tpl” template file. The “Next
Station Method” governs how “N” for next, from the stakeout graphic screen, moves you up.
When set to “None”, N for Next will stay put until you change your entries. But if set to
“Next Offset (Left to Right)”, Next will stay on the current station and move to the next
offset. The “Next” in the dialog below, however, always increments the current station by
the next station in the List. Don’t confuse the Next button on this screen, with the N button
on the graphic screen to follow, which is influenced by “Settings”, and moves you along after
you complete each point stakeout.
Station: The value of the Station to Stake.
Interval: The horizontal distance to increment the stationing when using the Next and
Previous buttons.
Play/Pause: This button allows the user to play through the road file like watching a drive-
through movie.
List: Depending on the settings and specified interval, “List” will list the defined stations
including intervals and critical stations.
List Offsets: This dialog allows the user to pick from the known offsets by a list rather than
using the graphic screen below. It also allows the user to select an optional second point of
"Reference" for reporting cut/fill information while staking. So, you could stake the shoulder
but also reference cut and fill to the centerline, as an option. With this option, the selected
offset and the secondary reference offset will both be reported to.
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The resulting plan view in stakeout shows cut and fill to both the reference and the target point.

®

L TPL STK []
L 90ft

@E\)/v

#/
Desc: [5TA3+05.00( HT:[0

M:3372.7838 E:4650.4200 7:839.5070
HRMS:0.046 VRMS:0.078 7:840.727
Dsqg:3+05.000 R20.000
5ta:3+06.969 L12.730

Fill 1.22/Cut(Ref) 0.34

In 2.59 Right 32.69

l@@lﬁ!@@@
el (0] (Z] [2) [

e Design Offset: Any offset can be entered, even if it is not a “break point” on the template.
For example, an offset of Left 5 (-5) or Right 7.23 could be entered. For every design offset
point selected, the elevation is calculated and presented. You can select the offset point from
the offset list or literally pick it on the screen. The touchscreen is active in the graphic, so
you can select the -12 (EP) just by picking it. Picking on the graphic screen will take you to
the “Offset List” screen for verification, where you can confirm your pick by pressing Enter
or selecting another offset.

o Stk Off(H): Horizontal offset from the design offset. If you enter an stake offset of 2 and
the design offset point was at 12, then the stake would go in at offset 14 off of CL, but the
cut/fill would refer to the elevation at the design offset location of 12. The stake offset and
Off. to CL inter-react. A stake offset entry of 15 with a design offset of 12 left calculates to a
setback of 3. If you click the "Stake Off" button, you can choose from a variety of methods
to create an offset point, including extend current slope, apply next slope, vertical offset, or
user-defined slope.



"=‘- Calculate Stake Offsets v 4 |

—Horizontal Offset Distance
& Horizontal ¢ Slope  Distance: |2

—Vertical Options

Extend Current Slope jIF{j
Wert, Diff: IEI.LSEEI Slope: I 12.82:1
Design Off: R 18 ! )

Elevation: 840.7269
Stake Off: SD2.0061
¥ Display as Ratio ¢

2.

Your offset is then computed and shown graphically:

“9=‘- Stake Road EE v X |
st 305.000 | 4| & | i= [z [si0727
mtenal: [s0 || D | cLoff: [0
Design Dﬁ’:lla— i= " left ™ Right

| Stake Off: |(H) | 2 ([0.156  Slope Stake|

R305_3]

Note that you can zoom and pan in the dialog above. Pan using your finger or stylus.

e Stake Off Button: This button allows the user to specify the horizontal and vertical offsets
relative to the design offset. Various methods can be used for computing the offsets based on
the template or section points and their elevations.

e Off to CL: This is the total distance that the stakeout position is from the defined road
centerline.

e Vert. Off (V): Vertical offset from the design elevation.

e Elevation: Elevation to be staked. This value is based on the combined design elevation and
vertical offset.

e Run Slope Stake: This feature allows for dynamic slope staking in the middle of the Stake
Road routine. This option is very useful for road staging, and also for staking interior catch
points like central median ditches. When the slope stake is completed, the program returns to
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the main Stake Road dialog. Any point in the template or section can be used for running in a
slope stake. You are asked to specify the desired cut-and-fill slope ratios. The slope can be
auto-defined or user defined as follows:

"=‘- Slope Staking < |

Slope:

ISIupes by Template lej
TEMPLATE

arad

Pivot Point - User Selection > | ¥ Elev From Files
Pivot Pt (Z/0/D): 835.763  R24 User(L305_4)
Design Pt (Z/0}): | 835.763 124
Stake Off (W/H): |0 Lo
Ref OFf (V/Z): |0 N/A

Define Slope by Next Section Point: This option allows you to select the edge of the road and
use the proposed design catch point for auto-determining the slope rate.
Define Slope by Previous Section Point: This option allows you to select the proposed design
catch point and then use the next point toward CL for auto-determining the slope rate.
Extend Current Slope: This option will allow you to pick the edge of the road or catch point
User Defined Slope: Allows you to enter the slope ratio by hand for on-the-fly slope changes.
Slopes by Template: This option extracts the slope definitions from the template file itself.
Sta: | 3+05.000 @ i= |z: [835.763
nterval: |50 i CL Off: | 24
Stake Off: |(H) [0 o Slope Stake|
L305_4]
|
If you click Slope Stake, you can stake by the template slope for the ditch shown on the left side,
e Pivot Point: This option allows the user to perform on-the-fly offsets relative to the stakeout
position.

and use the next point toward CL to end the slope between then away from CL.
2 stake Road B v | X |
S
P
Design Off: | 24 = & Left  Right
or you can enter a user-defined slope to override what is in the template.

Stakeout Views
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Stake Road now allows you to navigate to the point in either plan view or cross-section view.
Select the helmet icon and choose Section to see a section view and choose Plan to return to plan
view.

i

= TPL STK []
Fixed ba5 20 ft

L —

;e —» .'

|
i -
Pt: |81 Desc: ISTA3+1D.DEI[ HT:IEI
N:3376.1530 E:4645.7071 7:830.4846
COff:31.443 HRMS:0.043 VRMS:0.088
Sta:3+05.051 L18.144
Out 4.75 Right 12.42
Design Cut 2.000:1 from 835.763
Cut 3.722@1.574:1 for 5.856

el (O] =] (2] [«

[@)[2)[2] (2] [2] 2]

Cutsheets

Stake Road will produce Alignment-style cutsheets that include the option to report station and
offset as well as the cut and fill to any point. These are fully described in Stake Line/Arc,
Elevation Difference and in Job Settings, Stake Tab. If using Slope Stake within Stake Road, a
slope stake report, including "progressive" and "total" distances to all template or section points,
can be output. On the first screen of Stake Road, the "Store Stake" option can be selected, leading
to "Story Stake" style Cutsheets (basically cut and fill reports on one side or both side of the cross-
section at all break points). Using the Grade Stake Method (see below), special Grade Stake
cutsheets can be produced.
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Grade Stake Method
Regardless of the selection used to define the road (Design Files, Sections, Cut from Map

Alignments or Road Model), the Grade Stake Method can be used for stakeout by clicking the
"Grade" option at the top of the road stakeout screen, shown below:

““=‘- Stake Road

=T=f]10.000) | ®|i=| z: 53903
50 g| p| croft/a
Design Off: | 24 =_:| LR \<235::11

Interval:

: Stake Road

™
icH1688+00.000 | 5

G_mdeﬁ v X

1= |z: [755.915

20 @Ll

Interval:

Design Off: | 26.422 3= |4 | © R . _4ggpa:t

Stk H: |0 Grade V: |0

CL Off: | 26.422

= -49,966:1

[

Grade@ v x

““=‘- Stake Road

Grade @ v X

St H: |0

Grade v |0

=31

Sta: | 10.000]

Interval:

. 5 23:1
Design Off: | 24 ::I oL E\;S'l
Stk H: |0 Grade Vi |1

@ || z:[s4003
Emmr T cLOf: [24

=31

A

Sl

& B

&

| ——

&Y

se (&

Siope Stk

This option is popular in places like Australia and the UK. When you enter an offset like 24 Left
(shown above), you can then pick any grade on the selected side by tapping the screen, typically
closer to centerline, and that grade will extend to the offset shown. The goal is to mark the grade
stake with a line representing the extended slope. You can also add an offset to the vertical grade
as shown at right. The process involves 3 quick steps: (1) click Grade at the top of screen, (2)
select an offset, (3) pick a grade on the screen to extend and stake.

The grade stake can be placed anywhere. You can place the grade stake on the left side of the
road and extend the grades on the right side of the road as shown below.



J_n_:,.. Stake Road Grade [gE]
Sta:|0+330.000 48| iI_Elz 683.907
Interval: Iwiﬁ P | cLoff: |957
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Stake Off: |(H) [0 OIE

oﬁs=1m C ﬂ

S %

|
| surface: \EJE1_067 | Slope Stake

Point A is the position of the targeted grade stake, and the goal is to mark the stake by extending
the slope of the selected grade (green one) where it intersects the vertical position of the stake
(point B for vertical offset=0). You normally use a vertical offset when using grade stake (here
shown as 1 meter) to find point C intersection. This methodology offers a handy way of checking
a grade by placing the eye at the 0 offset of the grade and sighting down the grade, to verify if the
slope is perfect, tangent to the line of sight.

When you click OK, you will be guided to set the Design Offset, the Grade Stake, and when on
the point, you will obtain the cut or fill (typically fill value) to mark on the stake to match the
extended grade (lower green line with zero offset, upper green line if a (V) or vertical offset is
entered. You also have the option to position the stake anywhere on that station, since as you
move in and out on the section, the program calculates the extended slope at your offset location.
You could choose to place the stake at offset left 8.0 units, and you would get the cut/fill for that
location. Cut and fill is computed from the bottom of the pole to the extended surface in green
(either B, or C if an offset was used). If the pole is placed on top of the grade stake itself, then the
cut/fill is to the top of the stake. In the graphic below, if you drove the stake at your current
location, measuring up 1.01 would match the projected, extended grade, and the base of the pole is
just 0.01 below the extended surface grade with no vertical offset.
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Opposite the "Design Offset" setting is a "From List" button, allowing you to pick the Design
Offset to use. Click on this option and note that when using the Grade Stake Method, an extra
"Grade" option appears for selecting and reviewing the offset segment in use.

“’=‘- Stake Road Grade |E:| v X “’="- Dffset List

Sta: [ ENEY ilil’_zl £ 13333 " Offset & Grade  Reference

Interval; 3 : LI 50| KX Offsat Elev Desc

. , | 50:1
Design Off: |50 =l rier <01 36,0000 1o 42.0000[32.0400 10 32,1700 |ROAL
Stk H: |0 Grade W |1 =-10:1 0oa
\ SHLD1 46,0000 to 60,0000
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— — — —
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F oo s i T i oo
| [ »
| Set Mew Grade |

& Sige o]

Note also that the grade segment slope is reported in the upper highlighted slope percent or ratio
(as configured), and the slope at the design offset (50) or grade stake position is shown, both left
and right of the selected position (in this case 10% or 10:1). Configuration of ratio vs slope can be
set by clicking the Settings button at the top of the dialog, then going to the Road tab. The outer
ID of the selected grade segment is presented in the upper left as "\SHLD1". The ID of the Design
Offset to Stake is presented in the upper right of the graphic screen, as in "Ditch". When the
selected Design Offset is not a section or template break point (e.g. 50 below), no ID is presented

in the upper right.
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The Grade Stake method produces its own "Cutsheet" file or report of cut and fill. The Grade
Stake report can be configured in Job Settings, Stake tab. Here is a report for stations 21900,
21905 and 21910, and shown in full below by using Excel to display the comma-delimited file,
SC31GS.txt:

= Settings ““‘="- Edit CutSheet File SC31GS.txt
CASUrvCEDemo\DatatSCI1GS, bt Cresign ... | Design Off | Fill | Grade Off
| Item | Onjoft | Header Label 1=l T 21s00.000 Right 50.000 | 1.233 | Right 46.000
Grade Off Grade Off - -
rade Width o crade Width 21905.000 |Right 50.000 |1.228 |Right 46.086
Grade Slope Ratio |OM Grade Slope Ratio 21910.000 |Right S0.000 | 1.2860 |Right 46,172
Grade WYOff il Grade WO
Grade Elvl il Grade Elvl
Grade Elvz il Grade Elvz
Grade Design Elv |OMN Grade Design El -

Header Label; |Grade Off Update Item g ]
Cutsheat from Raw | Down | Up Insert | Up | DDWI"I| Delete | Special |

A [ B [ ¢ [ o JE[F ] G [ H [ | [0 T K T L ] b
#Design Sta!Design Off Design Elev Stake Elev| Cut Fill Grade Off  Grade Width Grade Slope Ratio |Grade YOff Grade Elvi Grade Elv2 Grade Design El
21900 | Right 50.00 33.33 32.098 1.233 Right 46.000 4 50.000:1 1 32.25 3217 33.331
21905 Right 50.00 33.334) 32106 1.228 Right 46.006 4512821 1] 32288 321681 33.334
21910 | Right 50.00 33.338 32.078 1.26 Right 46.172 4 53.333:1 1 32.267 32192 33.339

It is worth noting that Slope Staking from the command Stake Road is disabled when in Grade
Stake mode, since the two features are not related. Simply turn off Grade Stake method to re-
activate the Slope Stake button.

Grade Stakes can even have a Horizontal Offset as shown below. On this right side of road Grade
Stake example, a -3 horizontal offset tilts the stake point in towards centerline, to the left. The
resulting station to stake is 21915. This is essentially the same as entering 21915 directly.
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The circle with the X inside is the final target point, illustrating the effect of both a horizontal and
vertical offset. That is where you would place the stake and mark the projected cut fill point on
the stake or record it as text. Again, you don't need to set the stake at the target point--you know
the cut and fill of the projected slope wherever you are, as long as you stay on the correct station.
As you move left or right on the correct station, the design elevation is calculated at that offset (it
appears to the right of the HRMS value above, as 33.343). Your actual pole reading is the
7:32.1076. So the fill here is 1.236, represented by the vertical black line from the solid circle
(your current position) to the projected slope (shown in red). You can drive a stake there and
mark a line 1.236 above the ground, to represent the projected slope at 1 vertical offset. But if you
were at offset 45, the design elevation would be calculated at offset 45 and the fill would still be
valid. If Fill is reported, you would drive the stake and measure up from the ground the fill
distance, to mark the stake. Fill is from the desired red projected grade to your ground position. If
Cut is reported, then you are above the projected slope, and you would need to simply note the cut
on the stake, since the projected slope cannot be marked on the stake.

When Grade Stake is turned on, be aware that when returning to the Stake Road command, the
"Grade" option will be default on. Turn it off to use Stake Road in the conventional way.

Story Stake Cutsheet Example

The Story Stake Cutsheet Report, is a report of cut and fill (see Job Settings, Stake tab, Cutsheets
option). The term "Story Stake" means that the entire "story" of the cut and fill, across the entire
cross-section (or up to centerline only if so configured) can be reported based on a single offset
point staked on the road. The story stake report shown below will be created using cutsheet
configuration tools.

% Edit CutSheet File VA.txt

Design Sta | Hub Offset | HUb Eley | Cut :‘
1+000.000  |Right<.086 | 28.404

TIE 29.014 5.504
oL 23,014 2.404
SH 15.014 2.604
EF 7.014 2.104

CL 4,936 1.904 T
] | ;IJ

Insert | Up | Downl Delete | Special

In this report format, each station takes up a row including the actual point staked, which in this
case is renamed "Hub Offset" and "Hub Elev". Then below this row, each offset description
appears, including the offset distance and cut/fill from the field-staked point (note the centerline is
the same distance as the Hub Offset).

This simple and useful format is configured as follows:

Referring to the opening screen of Stake Road, turn on "Show Story Stake Report". Prior to
entering the Stake Road command, within Job Settings, Stake tab, Cutsheet option, under the
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Story Stake option, choose Select File, enter a new file name (for the story stake "txt" file) and
then update as shown below. Use the "Up" button to move up the fields needed for the report.
The "Desc" field is optional, and the report shown above omits it. Note how the default "Staked
Elv" is changed to "Hub Elev" using the "Update Item" option at the bottom of the dialog. Click

"On/Off" to turn off all selected items below the "Fill" option. Target only 6 "On" items, or 5 if
"Desc" is omitted.

““‘=‘- Settings

CNSuryCEDe mohDatahyal, b

Item | OnfOﬂ"| Header Label -
Design Sta |CM Design Sta
Desc oM Desc

Staked Off
Stake Elv

Staked Sta [OFF  |Staked Sta =]

Header Label; |Hub Elev| Update Item

Cutsheet fram Raw ||7 OnfOff  Down Un

The "Hub Offset" on the first line appears as "Right 4.986". This "Right" or "Left" (vs Ror L) is
configured by clicking Settings in the "Cutsheet" opening dialog within Job Settings, Stake tab.
The "Store Grade ID Only" works very well within Stake Road, Cut from Alignments, since the
Grade ID is captured from the layer name of the selected entities. Grade IDs can also be entered
using Road, Utilities, Input-Edit Section File. These Grade IDs are then displayed beneath the

Design Station, in the first column, based on this setting. Configure as shown below to obtain the
above report:

& cutsheet Settings

Stored Story Stake Report
Slope Stake: © Progressive + Total ¢ Combo

OFFSET -~

Stake Road: ¢ Progressive  Total

W Store Grade IDOnly [~ Add Off value
[~ Show Report Up 1o CENTER

v Include Slope Stake Report as Motes

OffsetPrefi:  Left:  |LefY Right: |Right
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Slope Stake Cutsheet Example

Slope Stake is an option within Stake Road. Using the same "Cutsheet Settings" shown above (in
Job Settings, Stake Tab, Cutsheets option), as it applies to "Slope Stake", the "Store Grade ID
Only" option, clicked on, leads to the slope stake report shown below. Note the key first 3
elements which need to be configured when creating the Slope Stake cutsheet file (Design Sta,
Desc, Pivot Off). Just like with the Story Stake, the "Store Grade ID Only" places the section ID
underneath the first column "Design Station" but goes further and places the Horizontal offset
from the staked point under "Desc" and the vertical offset under "Pivot Offset", leading to a very
simple and useful report. In this example, the catch point is a "top of slope" point above the ditch,
which explains the positive vertical offsets to the ditch and even to the shoulder point.

““‘=‘- Cutsheet Settings v

Stored Story Stake Report

Slope Stake: ¢ Progressive @ Total ¢ Combo

OFFSET =

Stake Road: © Progressive & Total

v Store Grade IDOnly [ Add Off Yalue
[~ Show Repart Up to CENTER

v Include Slope Stake Report as Motes

Offset Prefic:  Left:  |Left Right: |Right
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9 Map

This chapter describes the use of the MAP screen. The MAP screen commands are available in the
pull-down menus or at the command prompt. The MAP screen is useful for drawing, COGO,
creating points for stakeout, and for the import and export of DXF and shape files. No measurements
are taken from the MAP screen.

& MAP VIEW []

FILE WIEW DREAW COGOD  TOOLS

Crrd: | Layer: ﬁ

o

8|52 (222

_ 110ft |
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Basics

T

The MAP screen is accessed by tapping the globe icon in the upper right of the main menu. The
basic operations of the MAP screen are described here.

Map View Icons
The commands associated with the MAP View Icons are described in the figure below:

Zoom extents: Zooms to the extents of the
haap, showing all points and objects.

Zoom in: Zooms in 25%.

Zoom out: Zooms out 25%

Zoom window: Zooms into a rectangular area
that you pick on the map screen.

Zoom previous: Zooms to the previous view,
SurvCE remembers up to 50 views,

B P[22 2] |2

Opens the View Point Options dialog

The View Options button in the lower left opens up a 3-tab dialog with many additional settings
for viewing points. For example, you can display just the Point ID, or you can turn on elevation
and description display. With the elevation display on, you can even make the decimal place on
the elevations be set as the point location, to save screen space.

By default, points are black, elevations blue and descriptions green, but these color assignments
can be changed with the option "Set Attribute Colors". Point fonts can be made large and you can
also show a Scale Bar in addition to the WCS Icon. If description is clicked on but there is no
description, none will be displayed.
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& Vi Optons VR x]

Graphics ‘ Data lDiSpIa}'l

2

MAP VIEW []

FILE VIEW DRAW COGO TOOLS
cmd: || Layer: BUILDINGS

Point Label Settings

Freeze All [ Pt @ 3
[¥ Elevation |¥ Zeros -839.31

Set Aftribute Colors| [v Description
Font Size Symbol
® |arge Cox® O 4
" Small [ Use Decimal as Pt Loc

[¥ UCS Icon

[ Scale Bar %

Clicking the Data tab brings up "Intelligent Zoom" and Traverse Defaults. Intelligent Zoom, if
turned on, makes selection of points easier. If you are inversing between points or selecting points
by clicking them on the screen, Intelligent Zoom detects distinct clusters of points and zooms to
those clusters for easier selection, rather than bringing up a long list of points to choose from after
clicking. Since this only applies to point selection, keeping Intelligent Zoom on is generally a
good idea. Regarding Traverse Defaults, this option enables zenith angle prompting as you
traverse or sideshot in the Map screen. It also sets whether hand-entered, Map screen traverse and
sideshow entries are stored to the raw file.

The Display Tab allow for an option ‘Use South as Reference’, this will allow the user to use
South as Reference. This option works in combination with Azimuth options-found under Job
Settings. The Azimuth can range from 180 — 0 degrees.

Executing commands in Carlson MAP

The MAP screen defaults to a pull-down menu format containing over 90 additional commands,
virtually doubling the number of commands found in the Menu Screens. Many of the commands
in MAP offer CAD-like features such as layer freeze and thaw, predetermined area, polyline
offsets and even contouring. One of the most important commands is Polyline to Points, which
allows you to create points for reference or for stakeout (set out) from any selected polyline. The
MAP screen also includes a command line format that can be set using Preferences. Several MAP
screens pull - down menu commands involve “fly out” options, as shown below.
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FILE VIEW DRAW COGO TOOLS

Jdxff . dwg/.dgn > I‘T’EMPLATE

LandXML File * CRD from LandXML
SHP File ? CRD to LandXML
>

DTMm
Preferences CHAIM to LandXML

Command Aliases
CQuick Save

Utilities ¥
Exit

Help

B[22 (222

9999999 m

Alternatively, you can enter the command name, or command alias, at the command prompt and
press ENTER. In many cases, the user can start a command while using another command. The
newly started command is called a "transparent" command. Each command from the left-toolbar
menu is a "transparent”" command.

Usually, a command does not immediately execute. Carlson MAP either displays a dialog box or
displays prompts at the command line requesting more information from the user. Typically, the
user can select objects on the screen or enter data on the command line. Many commands consist
of a series of options, structured as follows:

Cmd:Command name-Option1/oPtion2/opTion3/.../<default option>

To select one of the options, the user can enter the entire option name or only the capitalized
letters, and then press ENTER. If available, the default option always appears in angle brackets
(<>). To select the default option, just press ENTER. If no command is active, the user can repeat
the previous command by pressing ENTER.

Panning the Screen

The user can move the drawing display (PAN) anytime. To use this command, the user must hold
down and slide a finger — or the proper pointing device — on the screen. The drawing display is
moved in the same direction as the pointing device. When you release the pointing device, the
panning stops. Only the display moves and all objects retain their correct coordinates. Be careful
to start the pan by picking in “empty” space. If you hold down on a point, you may obtain the
“Point Details” screen, or you may see a list of points to select from (to see Point Details). If you
hold down on a line, you may see the "Line Details" screen.
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Point Details

Unless you are in the middle of a MAP screen command, you can click on a point and see a Point
Details dialog. If you tap near several points, a list of nearby points will appear from which you
can select the target point. Otherwise, you will go straight to Point Details, and see a screen that
includes the option to delete or edit the point.

& Point Details

Point ID: 1

Morthing: 4959.8023m
Easting: 4942.2812m
Elevation: 0.0000m
Description:

Edit Delete

If you are in total station mode, and actively surveying (with a setup and backsight specified),
clicking on the setup or backsight point will lead to a special graphic, as shown here:

\& Point Details 2 Point Details

Point ID: 1 Point ID: 2

Morthing: 4959.8023m Northing: 4976.6498m
Easting: 4942.2812m Easting: 5068.7853m
Elevation: 0.0000m Elevation: 0.0000m
Description: Description:
View Attributes ‘ View Attributes ‘

If you have assigned attributes to the points (e.g. Description Pole, Type-Metal, Wires-4, etc.) by
use of the Feature Code capabilities, these attributes can be reviewed. The Point Details option
works both within the MAP screen (when you are not being prompted for entering points or
selecting objects) and in all graphic screens within the Menu options. It is not as transparent and
available as the dynamic pan option, but nearly so.
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Line Details

Unless you are in the middle of a Map screen command, you can also click on a line and see Line
Details. Clicking the line at the lower edge of the drawing (a blue ditch line) leads to a simple
Line Details display:

& MAP VIEW [] & Line Details
FIE VIEW DRAW COGO TOOLS

Cmd: Layer: [TEMPLATE Source: Drawing
|| ! IT 2D Polyline

Layer: CLINE Change

View Attributes
ﬂl Delete Line
1

You have the option to delete the line or change its layer or View Attributes (if any). If the
polyline (a line with 2 or more vertices) has different elevations on some of the vertices, then it is
designated a "3D Polyline". A more advanced Line Details is provided when using Feature Codes
within the Store Points command, allowing extension of lines and new lines from vertices on the
polyline. The advanced Line Details is discussed under File, Feature Code List.

Elsl A [A[2 2]

| 90 m

Control Points

Control points can be used in the Map Screen. To use control points, you must have the setting
‘Use Ctrl Pts for Map Selection’ enabled. Then, in the map screen, during any map command the
option for Ctrl Points will be available to use in that map command.

& oF:, BS: M

Inverse -Tr/Ss/Pick point or point ID [ ctrl

esc [ /1#1©|X]|| HE|

102

@ﬁﬁlﬁlﬁ@l
:

800 ft




9.2 File

k@

& MAP VIEW []

VIEWY  DRAWY COGD TOOLS

xf) dwigf . dign
@ Land#ML File
SHF File
DTM
g Preferences
Command Aliases
@ Quick Save
Ltilities
g Exit
Help
=

e,

DXF File - Import DXF (IDXF)

Similar to the AutoCAD(r) DXFIN command, will bring in polylines from AutoCAD,
Microstation, Terramodel and other products that can export data into a DXF file format. Text can
be imported. Blocks under 256k are imported and can be selected or "snapped to" using the node
or center snap (if a circle). For block or text importing to work, turn on "Allow Import
.dxf/.dwg/Esri Options" within Job Settings, Options, in the File Menu. See discussion in Import

DWG.
& -dxf File =Y v x]
Type: |.|:Ifoi|es j[ﬁlrive: |C j @@

I C:\Carlson Projects\Data,

Backup RemoteElevation-bak

CSGIS RemoteElevation, dxf
iverse.dxf SurvCE-hak.dxf
MoDOT-bak, dxf SurvCE.dxf

Name:
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DXEF File - Export DXF (EDXF):

The EDXF command is useful for exporting files to Microstation, Autocad, Intellicad, ESRI and
virtually all other CAD drafting programs. It provides controls for displaying points and also for
displaying GIS attributes associated with points and linework.

The EDXF command, similar to the AutoCAD(r) DXFOUT command, will export a DXF file. It
captures not only 2D and 3D polylines and their layer names but also exports all visible (layer on)
points from the CRD file into AutoCAD “Point” entities form (layer PNTS). All points and
polylines that are visible (layers on) would be exported, not based on the current screen zoom, but
based on the full extent of the drawing.

Automatic DXF Save / Export will automatically detect if the data loaded or created in the current
job will not be acceptable by AutoDesk R12. If not acceptable, and AutoDesk 2000 DXF file will
be created.

The EDXF command has many special features for displaying the points in the exported drawing.
Consider the source drawing below:

o MAP VIEW []

FILE  ¥IEW DRAW COGO  TOOLS

Crmd: |ED¥F Layer: FIN-"-'«L

7
334,25

&
&
&
&
&
=)

When the Export DXF command is issued and a file name is entered, a dialog appears with
options shown below. If you choose "Create block attribute on layer: 0", then all attributes such as
point number, elevation and description take on the layer of the node. In this case, all point
attributes inherit the fence line layer for the fence points and the utility layer for the catch basin
and manhole points. If you do not put the attributes on layer 0, then they have distinct colors and
layers for the number, elevation and description. In addition, if you click on "Save GIS Point
Feature to Block", then if GIS attribute data is included, this data will appear beneath the
description in a vertical, left-justified column (e.g. 5.4=depth, 2=number of inlets, Cast
Concrete=type).



“"=“- Export .dxf Options |E| v
v Export linework

|7 Export points as:

O dfPOINTs  ( .def TEXT
i® Carlson blocks

Include Symbols j

[ Create block attribute on layer: 0

Save GIS Point Feature To Block

[¥] Save GIS Line Feature To Block(Cent: +
| | v

If the points are exported as Carlson blocks, then they will move as one object within CAD, when
selected. Another option is to export the points as ".dxf text" in which case each distinct piece of
text can be selected, moved and edited.

S .

2 MAP VIEW ] x |l* export .dxf options == v
FIE VIEW DRAW COGO TOOLS
Crnd: | Layer: P

g
K4

[+ Export linework

[¥ Export points as:
O dFPOINTs {8 df TEXT
" Carlson blocks
Include Symbols
[ Create block attribute on layer: 0
[] save GIS Point Feature To Block b

[J save GIS Line Feature To BIock[Ceitij
4 | r

| »

5)(#)[2] (2] 2] 2]
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Click the settings button at the top of the screen to change the text height and row spacing for the
text. In the example below, we've moved the description of point 15 above point 15, since it can
be selected and moved individually. Note that solid, circular point symbols import as basic

circles. All points are imported with a node to snap to within CAD, even in "AutoCAD text"
mode.

Scale Text/Blocks: 0.80
Rows Text Spacing: | 0.25

Elevation Text

Precision: 0.00 j'
Carlson blocks
: PTH#
type SRVPNO: FlLbyo
DESCE

ilililihdll N
Fl

Other options in the command include drawing GIS line feature attributes and Saving Point Labels
on separate layers. If "Save GIS Line Feature to Block (Center)" is clicked on, then attributes
associated with a polyline will draw in the middle of the longest segment of the polyline. If "Save
GIS Line Feature to Block" is clicked on, but the "Center" option is not clicked on, then the GIS
attributes of the polyline draw on the second point of the line, below the other "standard" point
attributes such as elevation and description. Shown below is the combination of normal point

attributes (not placed on layer 0) and linework GIS feature plotting, shown associated with the
second point in the polyline.

S tport astoptions 2]
L 10
a 9 336.90
[¥ Export linework 8¢ pge6.92 262
e €570 o8 Chain Link
[v ort points as: =0
EETEE Chain Lia‘fs.'ﬂu
C .bdPONTs O dd TEXT 32808
& Carison blogks 2e8085 41010
Save GIS Foint Feature To Block j 3 Mo u
[]5ave GIS Line Feature To Block(Cents Cast Concrete & 5 336,89
Save GIS Line Feature To Block %33_20 34010
[1save Point Labels on Separate Layers = HaG.1014 Ies
4| \ ’ 53
Precast
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The "Save Point Labels on Separate Layers" option places the exported points on the layers
associated with the point descriptions, as defined in the Feature Code List. If "EP" points are
defined as going on the "Road" layer, then when exported to CAD as a DXF file, these EP points
will be on the Road layer, and BLD points associated with the "Building" layer will be on the
"Building" layer in CAD. In this way, the exported points can be turned off an on by use of layer
commands.

DWG File - Import .dwg (IDWG)

The IDWG command directly loads a ".dwg" file into SurvCE and all layer names are retained.
Text and MText is imported but hatching is not imported. Only blocks under 256K, polylines and
text will appear in SurvCE. Blocks such as symbols can be "snapped" to for stakeout using the
node/center snap, which also serves as an insertion point snap. Text can be "snapped to" also
using the node snap, in which case the text insertion point will be used. Be sure to go to File in
the main menu, Job Settings, Options and turn on "Allow Import .dxf/.dwg/Esri Options". When
these options are turned on, you obtain the following prompting when Importing:

% Import .dwg Options »

Warning: Importing additional data will increase
the memory used and could lead to slow
performance.

¥ Import .dwg Blocks/Inserts Entities

¥ Import .dwg TEXT Entities

P Import .dwg POINT Entities

G
-

[ Import Esri GIS Data

Note that Point Entities, points plotted in Autocad or in Carlson Survey and other Carlson
products, can be imported and also stored as points within SurvCE.
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& MAP VIEW []

FILE  YIEWY DRAW COGD TOOLS

Crod: | IDWG] Layer: |AREA_PERIM

B[22 [2)2]|2)

Importing Blocks and Importing Text in the DWG file

Blocks that are used in Autocad or Intellicad or other CAD packages using ".dwg" formats like
Graebert and Bricsys can be imported into Carlson SurvCE. For block importing to work, set
Process Block/Insert on within File, Preferences. In the example below, the storm sewer inlets are
shown as a "grate" symbol, in various rotations. Note that these symbols import into SurvCE 3.0
and higher directly, including with rotation.

o MAP VIEW []

FILE YIEW DRAW COGD TOOLS
Crd: | Layer: |LotLines

382 (222
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Note above that blocks with solid fill are imported as only the outline. Note also that the inlet
grate near M3 in the .dwg file in CAD, at left, is imported with correct rotation. (Text was not
imported in this example). All imported blocks can be staked out using the "cen" or "center" snap,
which doubles as an "insertion point" snap. All forms of Text can be imported optionally with the
exception of MText. Text created by the "Text" or "DText" commands import as shown below,
using a single "Carlson" font style at present:

78 79\/v\

[
@ Fixed(Sim) pil4 | 120t

Staking Out Insertion Point of &
Text 842 also'captures elevation

of text, leading to fill 0.148 FEE_ By X:) Vo
Desc: |FILL 0. HT: |6.61

B 369 8549 E:205.5835 Z:841.8524

HRMS:0.037 VRMS:0.100 PDOP:3.20 GD)
7:842.000

QAT ) -

Note: If a .dwg file is exported from ArcMap 9.1, 10.0 and 10.1 using the command "Export to CAD", then this form of a
.dwg will import in SurvCE with all associated ESRI attribute data captured. This data can then be edited, and new
features and attributes can be added to the map. Then the EDWG (Export DWG) command in SurvCE will return the full
drawing with associated attributes back to Esri ArcMap 9.1, 10.0 and 10.1, when imported.

@ﬂ@ﬂ@\ﬁ

DWG File - Export .dwg (EDWG)

The EDWG will export to ".dwg" format all linework appearing in the SurvCE Map screen,
regardless of origin (imported, drawn in the MAP screen, created by Field Codes). Layers and
even line thickness (as created by field codes) will be retained in the exported drawing. The
controls for exporting DWG files are similar to those of exporting DXF files described above,
with two added options: (1) to designate the DWG format as shown below, and (2) to export MSC
(metadata) in the .dwg file for import by Esri ArcMap version 9.1, 10.0 and 10.1.

The command Import from CAD within Esri ArcMap (9.1 to 10.1) will efficiently import all
screen entities and GIS attributes and store them in Esri format. Maps and data can complete the
full cycle by being exported from Esri using the command "Export to Cad", editing and added to
within SurvCE, then exported back to Esri for importing.
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“"=“- Export .dwg Options @

[+ Export linework

|7 Export points as:

« .dwqg POINTs ‘H .dwig TEXT

® Carlson blocks

[ save GIS Line Feature To BIUck[Centz;I
[ save GIS Line Feature To Block

[+ Export Esri GIS Data

[]save Foint Labels on Separate Layer: ~

< | | ’
File Type: |2DDS-2DDQ 'l
2004
2000
R14

DGN File - Import .dgn (IDGN):
Directly imports a Microstation .dgn file and stores the file in DXF format, the normal format of
SurvCE.

LandXML - CRD from Land XML (XML2CRD):
This command allows you to import points from LandXML format to SurvCE.

LandXML - CRD to Land XML (CRD2XML):
This command allows you to export points from SurvCE to LandXML format.

& CRD Points to LandXML

Current CRD File:
C:\Carlson Projects\Data'\Demo.crd

Select File |

Current LandxML File:
Mone

Select File |
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LandXML - Export Chain File to LandXML (CHAINXML):

This command allows you to export all the polylines from the current drawing created using
Feature Codes, as LandXML chain objects into a LandXML file. For example, if you made
strictly 3D polylines for break lines using descriptions such as EP for edge-of-pavement or DL for
ditch line, then the 3D polylines can be exported as a LandXML chain file and used as break lines
for contouring in other CAD programs. The combination of points and break lines can lead to
optimal contouring. Most CAD packages will import linework using the DXF file approach, but
many now recognize linework in LandXML “Chain” file format.

SHP File - Import Shape File (ISHP) (e.g. from ESRI):

This command allows you to import entities and also the associated attributes values from a SHP
file. The routine displays "Import from SHP" dialog box. If the SHP file has POINT or POINTZ
type, the entities will be stored into a CRD file. In the cases of an ARC, ARCZ, POLYGON or
POLYGONZ SHP type, the entities will be stored into the current drawing. The attribute values
will be stored into a *.vtt file. The routine requires a feature code name from the user, which will
be used to store the name and the type of the attributes from the SHP file. SurvCE supports
import of SHP ESRI basic files, including measure type, to the Feature Class Definition
(POINTM, POLYGONM, ARCM).

SHP File - Quick Import SHP (QISHP):

This command allows you to import entities from SHP files (used by most programs produced by
Esri). The routine displays the Import from SHP dialog shown below. POINT or POINTZ type
entities will be stored in a CRD file. ARC, ARCZ, POLYGON, or POLYGONZ entities will be
stored in the current drawing as POLYLINES.

& Import from SHP v <]

Current SHP: |

Select SHP Type:

&
-

| | [rempLaTe

K
| K

Page | 561



é

Current SHP: Displays the name of the SHP file that will be imported when this command is
completed. Read-only, you must use the Select SHP button to specify the file name.

Select SHP: Tap this button to select a SHP file name.

Current Job: Available when importing coordinate data. Specify whether to Overwrite Exiting
Point Numbers or Use New Point Numbers.

Attribute used to fill Description: Available when importing coordinate data. Lists the
attributes in the currently selected SHP file. Select which attribute to use to fill out the
Description field in the CRD file.

Layer used to store new entities: Available when importing geometry. Select the layer to store
the new entities.

Process: Tap the green checkmark to begin the import process. When complete, it will display,
"Process done". Then click the orange back arrow to exit. If you are importing a large file, a
progress bar at the bottom of the dialog will indicate the progress of the import.

SHP File - Export SHP File (ESHP):

This command allows you to export entities from the current drawing and also the associated
attributes values, into a SHP file (or more accurately, multiple shape files). The routine will allow
the user to select which entities will be exported, based on entity type and also based on the
feature code name. The routine displays "Export to SHP" dialog box.

T AT @0

[ Warning Current SHP: | Ascot]

Current Projection File is: N Select New SHP |V Export All
E CASurvCEDemohData WEs 1984 UTM Zone

485,0rj POINTS = 8
€ Wiould you like to select a different Prajection ARCS = 120

File? POLYGOMS = 63

Press Cancel if you do nat want any Projection  [nclude attributes:Length, Area, Layer, PEID,
@ File to be Lsed! Marthing, Easting, Elevation, Description

Remove Arcs  Include: W 7 Coordinates

1 : p . .
E ‘os | O | Cancel ‘ (Eﬁ:lset cutoffy Slope if 30 Line

q
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Click on Export All and include special attributes and optionally the Z coordinates. If you have
point, arcs (non-closed polylines in Esri terminology) and polygons (closed polylines), all with
one attribute, you will obtain up to nine files as shown below:

Ascot]l 11.dbf

Ascotl 11.shp

Ascotl _11.shx

Ascotl 13.dbf

Ascotl _13.shp

Ascotl _13.shx

Ascotl _15.dbf

Ascotl _15.shp

Ascotl 15.shx

The selection of the Z coordinate places the 1 after the underline character. Otherwise, the file
form would be, for example, Ascotl 1.shx (special attributes only). The “1” group represent
points, the “3” group represent arcs (unclosed polylines) and the “5” group represent polygons
(closed polylines). Within Export Shape file, the field name in the dbf file is expanded to handle
up to 254 characters.

SHP File - Quick Export SHP (QESHP):

This command allows you to export polylines and/or points to an SHP file. When first entering the
command, you may be prompted for a "projection file", a .prj file, that allows the export to overlay
on grid coordinates. The ".prj" file itself is made within Esri products. You can choose to use the
current ".prj" file, use another, or cancel any use of a projection file, as shown below:

Current Projection File is:

C:\Carlson ProjectshEIS\SurveCEVKY . pri
Would you like to select a different
Projection File?

Press Cancel if you do not want any
Projection File to be used!

Cancel

Then proceed to a dialog that displays the following options:
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Current SHR | AreSite

Select New SHP |I_ Do not export points

Expart entities from selected Layers:
|| Select All
w|  Clear all
Remove Arcs

o Ut nclude: | Z Coordinates

[ Slope if 30 Line
0.1

Current SHP: Displays the name of the SHP file that will be created when this command is
completed. Read-only, you must use the Select new SHP button to specify the file name.

Select new SHP: Tap this button to select a SHP file name.

Do not export points: When this option is checked, only polylines are exported to the SHP file.
Export entities from selected Layers: Lists the layers in the current map. You may select certain
layers for export.

Select All: Selects all layers in the list.

Clear All: Clears all selected layers in the list.

Remove Arcs (offset cutoff): Specifies the maximum distance that a vertex on a polyline
segment will deviate from the original arc.

Include Z Coordinates: When this option is checked, elevation data (or Z coordinates) will be
included in the SHP file.

Slope if 3D Line: If distinct, different vertice elevations are detected, you have the option to
retain the starting elevation for all vertices or export the vertices with their distinct elevations.
Process: Tap the green checkmark to begin the export process. When complete, it displays,
"Process Done". Then tap the orange back arrow to exit. If you are exporting a large file, a
progress bar at the bottom of the dialog will indicate the progress of the export.

Export ASCII w/GIS:
Allows exporting of points with attribute data in the form Pt ID, Northing, Easting, Elevation,
Description, Attributel, Attribute2, etc.
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DTM Import - DTM from DXF (TDXF):

Allows you to import 3DFACE entities from a DXF File and save them as a triangulation (TIN)
file and also draw them as 3D faces.

%InmrtBDFA(Ime

DTM (=.tin;*.fit): | None
[ Draw 3DFace entities

‘ Select New DTM File |

Select layer:

0 ON ~

CLINE On

DEMO On

DISTXT ON

EXISTING ON o
Layer name: TRI_FACE

DTM Import - DTM from Land XML (TXML):

Allows you to import 3DFACE entities from an XML File and save them as a triangulation (TIN)
file and also draw them as 3D faces.

& Import 3DFACE from .dxf

DTM (=.tin;*.fit): | None
| Draw 3DFace entities

‘ Select New DTM File |

Select layer:

0 ON ~
CLIME ON

DEMO ON

DISTXT ON

EXISTING ON o
Layer name: TRI_FACE
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The DTM file is stored in SurvCE as a TIN file and can be used for commands such as Elevation
Difference (obtaining cut/fill by comparing field measurements to the DTM).

o MAP VIEW []

FILE  %IEW DRaw COGD TOOLS

Crmd: || Layer: FNTELE'\"

8|22 [2)|2]|2)

70t

The 3DFaces are placed on a layer (TRI_FACE by default), and that layer can be turned off and
removed from view. If you choose E for Erase, you can pick the 3D Face entities and erase them
on command. There is no particular value to seeing the 3D Faces, so it is not recommended that
they be drawn. The main value is to capture the TIN (triangulation) file for use in Elevation
Difference.

DTM Export - DTM to LandXML:
Load a .TIN or .FLT file and export to LandXML format. The process typically takes place in
less than 1 second. Click the back arrow to return to the Map screen.

DTM Import - DTM from Ispol:
Allows you to import a TIN file from the Ispol format, commonly used in Spain.
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Preferences (SETT):

This allows the user to turn on/off the pull-down MAP menus. Menus Off is rarely used, provides
more graphic space, but forces users to enter commands at the command line by typing them in
(such as E for Erase). The graphic screen style of normal or reverse (solid dark) background is set
here. Preferences also includes the setting "Sketch Option" which removes the "tangent" snap
from the available snaps for selecting points on lines and objects and substitutes a "?" snap for
sketched or randomly picked points on the screen, adding a new command "2D Sketch" under the
Map Screen, Draw, Polyline options.

When the 2D Sketch is selected, then there is a snap option to pick in blank space on the screen,
the snap to the right, seen as a "?". Any polyline drawn with the sketch "?" snap can be used for
stakeout using conventional snaps. So, you could draw a new 2D Polyline to divide lots 78 and 79
by snapping to the back property line (Nearest), picking a "?" sketch snap in the middle and
ending with a perpendicular snap to the lower property line, as shown below. Then you could
stake out the sketched point (pencil below) using the endpoint snap.

%Pre{em @ DRAW  COGO TOOLS |
Command Bar style: [ Polyline > 20
Circle 2D (Road)
Erase D
Layer > 2D (Sketch)
Extend >
Offset ¥
Graphic Screen style: [¥ Sketch Option Modify 5
® normal { Reverse [ one Tap Zoom
Place GRID
i i >
m Align Pline/Bldg
tart Transfarm >

i

e
2DFPline-_PER
S L

8][5][2] (2] 2][#]
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Command Aliases (AL):

Brings up a list of commands in the MAP mode for which the user can substitute an alias. If you
would prefer to type A for Area rather than AR, you can substitute “A” as an alias for AR. Three
commands will not accept substitutes: Inverse, Traverse and Sideshot (I, T and S). In addition to
commands, you can toggle over to the “Linework special code” option, and substitute aliases
codes for the default special codes such as PC, PT and END (used to control linework using
feature codes). As an example, you could choose the “X” or “..” to End a line, or use “CS” for
curve start instead of PC. A list of MAP commands is shown below:

& Command Alases
® MAP Commands {  Linework codes

|Command |Alias Iil
2DPLINE

2DFFLINE __|2DFP
3DIST 3D
3DP2FRO__ |3D2P
3DPLINE _ |3DP
ALTASES  |AL
ALIGNB AB Rl

2D Pline(Road)
Alias: | Eg Accept |
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Command Alias Description

2DPLINE 2DP 2D Polyline

3DIST 3D Bearing and 3D Distance
3DP2PRO 3D2P 3D Polyline to Profile (.pro)
3DPLINE 3DP 3D Polyline

ALIASES AL Aliases

ALIGNB AB Align Building 1-Segment
ALIGNBC ABC Align Building 2-Segment
ALIGNBSET  ABSET Align Building Settings
APERTURE AP Aperture Size

AREA AR Compute Area
CHAINXML  CHAINXML  Chain of Polylines to LandXML
CHANGE CHG Change Layer

CIRCLE CR Draw Circle

CL2PLINE CL2P Centerline (.CL) to Polyline
CONV2D C2D Converts 3D to 2D

COPY COP Copy Entities

COPYGIS CGIS Copy GIS Data

CRD2XML CRD2XML CRD Points to LandXML
CURVCALC CC Curve Calculator
DELLAYER DL Delete layer

DRAWBLDG DB Line or L-Figure to Building
DRAWLP DLP Draw / Locate Points
DRAWMOSS DMOSS Draw / Import Moss File
DRAWPLN DPLN Draw / Import PLN File
EDITPL DDP Edit Polyline

ERASE E Erase Entity

EXIT X Exit

EXPSHP ESHP Export Shapefile
QEXPSHP QESHP Quick Export Shapfile
EXPDWG EDWG Export .dwg File

EXPDXF EDXF Export .dxf File

FLD2FIN F2F Reprocess Field to Finish
FILLET F Fillet 2 Lines — Create Curve
FIND FND Find Point

Help Hor? Help

HINGEDA HA Hinged Area

DXF2FLT TDXF Import DTM from DXF
IMPSHP ISHP Import Shapefile
QIMPSHP QISHP Quick Import Shapefile
XML2CRD XML2CRD Import LandXML to CRD
IMPDGN IDGN Import .dgn File

IMPDWG IDWG Import .dwg File

IMPDXF IDXF Import .dxf File

EDITGIS EGIS Edit GIS Data

INVERSE 1 Inverse (Distance)
ISOLAYER IL Isolate Layer

ISOLATE ISO Isolate Points

ISSMOOTH ISSMO Report Deflection in Plines
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JOIN IN Join Polyline Segments
LIST LI List Entity / Report Layer
LISTELEV LELV List Elevation

LAYER LA View Layers

MIRROR MIR Mirror Entity

MOVE MOV Move Entity

NGSQUERY NSGQUERY  NGS Query for Control Points
OFFSET OF Offset Type

OFFSET2D 02 Offset 2D

OFFSET 3D 03 Offset 3D

OFFSETB OBUF Buffer Offset

OFFBYSEG OSEG Segment Offset

TRDEF D Traverse Defaults
POLYLINE PL 2D Polyline

PLINE2CL P2CL Polyline to Centerline File
PL2PNTS P2P Polyline to Points

QSAVE QS Quick Save

REMARCS RMA Remove Arcs

REVPLINE RV Reverse Polyline Direction
ROTATE ROT Rotate Entity
SAVEASCRD SCRD Copy CRD File

SCALE SCL Scale Entities
SCALEBAR SB Scale Bar On / Top / Off
SIDESHOT SorSS Sideshot

SLIDINGA SA Sliding Side Area
SLPREP SR Slope Report

TRAVERSE Tor TR Traverse

TRGCALC TC Triangle Calculator
TRGCNT TRGC Triangulate and Contour
TRIM ™ Trim

ucCs UCS UCS Icon On / Off
VIEWOPT \¢ View Options

Z00OM Z Zoom

SETTINGS SETT Settings (Preferences)
DIVSEG DVS Divide Polyline by Segments
DIVINT DVI Divide Polyline by Interval
FLT2XML T2XML Export DTM to LandXML
XML2FLT TXML Import LandXML to DTM
WORLDIMG  WORLDIMG Image Overlay

GIS2TXT GIS2TXT Export GIS to ASCII Text
DRAWGRID DG Draw Grid

TPP2FLT TTTP Import DTM from ISPOL Files
XBYDIST XDST Extend by Distance
XBYEDGE XEDG Extend to Edge

VOLUME VOL Volume Report

Linework and special "field-to-finish" codes are shown below:



& Speci cades

" MAP Commands ™ Linework codes

| Code | Action

Code Separator

None String Designator
5T Beqgin Line
EL End Line
PC Arc PC
FT Arc FT
CLO  |Close Figure
SMO |Smooth Line LI
Carlson j Code: I | Accept |
Code Action
Space Code Separator
None String Designator
ST Begin Line
EL End Line
PC ARC PC
PT Arc PT
CLO Close Figure
SMO Smooth Line
JPN Join Point
RECT Close Rectangular
OH Offset Horizontal
ov Offset Vertical
NE No Elevation
JOG Extend by Distance
Z0 Elevation Only
AFIT Arc Fit by Second Point
CIR Close Circular
BFIT Best Fit Line
BPRJ Best Fit Line

The Settings button at the top of the screen applies to field-to-finish coding and is covered in the
Feature Code List feature within the File menu.

Quick Save (QS):
Saves the current DXF file without prompting for the file name.
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Save As(CRD):
Saves the current coordinate file to the location you choose as a backup copy.

Warning
Do you want to make a copy of the current
CRD file?
File name: Demo.crd
Location: C:\Carlson Projects\Data',

Yes Mo

Draw MOSS File (DRAWMOSS):
This will import and draw a MOSS ".inp" file.

Draw PLN File (DRAWPLN):
This will import and draw a Carlson PLN file, which is a file of polylines and converted text,
created in Carlson Survey or the Carlson Civil Suite.

Exit (X):
This exits the MAP and CAD session and brings you back to the Menu screen.

Help (H):

Launches the interactive Help screen describing various MAP screen commands. Scroll up and
down to review. With wireless on, includes access to Internet Explorer, by tapping the icon at the
top of the Help screen. The Help screen is an HTML file which will appear if loaded on the data
collector.
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9.3 View

L@

The View menu is found next to the File menu in MAP view. Below you will find each feature

described.
S viw i
@ FILE |WIEW DRAW COGO TOOLS
cmad: [ Zoom MPLATE
Layer
Ei_l Wiew Options
|zolate Points
Q Isolate Layer
Aperture
Q s
Find Point
Scale Bar
Q % List Palyline >
@2 3809000 m
Zoom (Z):

Increase or decrease the apparent size of polylines and distances between points, in drawing area.
The specific options in the command are N (Zoom to Point ID/Number, enter zoom
magnification), I (Zoom In), O (Zoom Out), W (Zoom Window), P (Previous) and E (Extents).
The Zoom command options can also be accessed using the first 5 buttons from left-toolbar menu.
The order of buttons, starting with the first top button, is: Extents, In, Out, Window, Previous.
Zoom Previous will "nest" which means that if you Zoom In or Zoom Window 3 times, each
Zoom Previous takes you back one step and 3 Zoom Previous commands would return to your
original view.
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Fast Scale / Magnification

The map can be scaled quickly by clicking on the lower-left Scale. The user can then Select the
new center (by point number or Map location) of the Map and type in the preferred scale for the
Map View.

& MAP VIEW [] G MAP VIEW []

FILE VIEW DRAW COGO TOOLS Zoom  -Magnification/Scale>100.000

Cmd: || Layer: |D Esc | Layer: [0

2
- \e.
-

< 35078
/-—-'.' =

1 @
T - 390,74
L /|

. 380f |

| (2] [2)[2)

2] (5] [A] (A [2][#)

=
L

Layer (LA):
This command manages layers and layer properties.

% Layer Manager

0 ON ~
CLINE ON

Current Layer: TEMPLATE Color:

New Layer: -
on all | Off all |
Delete ‘ On/off ‘ Current |

Add a new layer: Type in a new name into the New Layer edit box. The New button will appear
at the bottom. Tap this button. If you type in a new layer name and the New button does not
appear, then the layer name you entered contains invalid characters.

Set a layer current: Highlight the layer name in the list and then tap the Current button. You
cannot set a layer current if that layer is turned Off. Turn the layer On first and then set it current.
Delete a layer: Highlight the layer name in the list and tap the Delete button. You cannot delete
layers that contain objects. If you select a layer and the Delete button is not visible, then this layer
contains objects.

Turn a layer On/Off: Highlight the layer name and tap the On/Off button. Objects on layers that
are On will be visible, objects on layers that are Off are not visible.

On all: This button will turn all layers on
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Off all: This button will turn all layers except the current layer off.
Color: Clicking on the color bar will bring up the color palette allowing you to set or change the
layer color of the highlighted layer.

One of the main purposes of the Layer command is to permit the import, by DXF, of a drawing
containing all possible polyline work to stake out (set out). Then you can reduce clutter on the
drawing by turning layers off, leaving only the layers you want. You can stake any endpoint,
intersection, or other location on the polylines using "snaps" without creating point numbers.

You can also do the MAP command Cogo, Interpolate Points, Polylines to Points and make point
numbers out of all vertices (corners) of polylines where you need to set stakes. Then proceed with
Stakeout by Points.

View Options (VO):

This command controls the appearance of point objects on screen. This is exactly the same as
touching the lower left graphic icon. The routine displays the View Point Options dialog. Pt#,
Description and Elevation toggles control whether these attributes are labeled with the points. If
Freeze All is on, the points are placed on the map, without attributes. Available point symbols are:
""" "x". The “Decimal is point location” toggle determines if the decimal point used in the
display of elevations represents simultaneously the point location and symbol. This slightly
reduces screen clutter. Turning on the WCS Icon and Scale Bar would show the north direction
and graphic scale at all time in the MAP view. Turning them off also reduces screen clutter.

Small and Large toggles determine the size of font used to display the point object on screen. Set
Color Attributes brings up the color palette (available only on color CE devices). This lets you
choose the color of the point symbol, elevation and description text. Traverse Defaults is found
under the Data tab, which also includes the "Intelligent Zoom" toggle ("on" setting recommended).
The Traverse Defaults button brings up a dialog that has the settings for prompting each time for
instrument and rod height and the vertical angle. This applies to the T for Traverse and SS for
Sideshot commands that allow point calculation within the MAP Screen. For Cogo work, turn off
Instrument/Rod Height and Vertical Angle prompting. For manual entry of actual field
measurements, turn them back on.

Page | 575



%\ﬁew Options
Graphics ] Data | Display |

Point Label Settings

Freeze All

Set Attribute Colors

¥ PtID
[¥ Elevation

[¥ Description

e v

wES

FILE

YWIEW DRAW COGO TOOLS

Crmd: |

Layer: BUILDINGS

3
¥ Zeros 3931

[8)[5)[2] (][] £]

Graphics Data ‘ Display l

[¥ GIS Inspector

Traverse Defaults

Font Size Symbol
" Large SRV C N S 8z
@ Small [ Use Decimal as Pt Loc -
¥ uCs Icon - 50 <
[¥ Scale Bar ﬂ| 79
(@ color Point Attribute [
(@ Currentlob ()NewJob
Pt ID:
Elevation: _
Description:
%\ﬁewﬂptbns %Trauerse Defaults

Prompt for:

| Instrument & Rod Heiaht

Vertical Angle Prompt:

® None

- 0 Degrees Level

- 90 Degrees Level
- Elevation Difference

Raw File:

" on

off

GIS Inspector: The option allows for creating and viewing points with attributes directly from
the map screen. Once enabled, simply click on any point in the map screen to view / edit the GIS
Attributes. This will also prompt the user to add attributes when adding any new point using CAD

commands.

Note: to View or Edit attributes of a polygon, click anywhere inside the polygon.
% . Vg

The Display tab is covered in the Map-Basics section of the manual and allows for rotation of the
map screen to any cardinal direction (N, S, E, W) and also allows mirroring of the screen. These
screen views carry forward into all survey and stakeout screens involving graphics.
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Isolate Points (ISO):

This is another useful command to reduce screen clutter. If you have 500 points on the screen,
you can isolate to only those points you wish to see, by entering a distinct point range, in the form
1-10, 22, 25-30, or a certain description. This would isolate to points 1 through 10, point 22 and
points 25 to 30, and other points are “frozen”. You can also isolate to descriptions (D for
Descriptions) by entering a description such as "EG" for Existing Ground or a wildcard
description using an "*" such as "IP*" for any description beginning with IP (IP, IPF, IPS, etc.).
Repeat the ISO command and enter the full point file range (or “all”) to restore all points.

Isolate Layer (IL):

Select any polyline layer and isolate it to keep that layer. Other polyline layers are turned off
(frozen), but point layers are retained. Use the Layer command to turn layers back on as needed
(On All).

Aperture (AP):

Controls the size of the rectangle area used to select points or polylines from screen. Initially, the
size in pixels is 20 units for points selection and 10 units for polylines selection. You can change it
as shown. The routine displays the Aperture size dialog.

& Aperture size
D{pixels), box used to select:
Points 30]
1
+10.1| Lines 20
Desc

MAF Pick resolution for "Navigate To":

Zoom center(height) | 50.000

UCS (UCS) User Coordinate System Indicator:
This will toggle the visibility of the UCS icon shown in the MAP screen. This can also can be
done in the View Options command or through lower left icon in Map screen.
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Find Point (FND):

This command allows you to find a point on the MAP screen. Enter the point you want to find and
a zoom height. If you enter a point that is not on the map, the dialog will warn you and allow you

to enter another point number.

& Find point based on

Zoom center(height):

Pt ID: Desc: |

E3N|

50.000

Pt ID | Desc

Click Find and the SurvCE zooms to the selected point at the entered scale.

Scale Bar (SB):

This will toggle the visibility of scale bar on or off. The scale bar is normally shown at the bottom
of the MAP screen. The "onTop" option places the icon on top of the Map View saving maximum

space for the graphics:

& MAP VIEW

W ES

Esc||

ScaleBar-oFffonTop<Ons=-

Layer: EWRNET

EEEAEE
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List Polyline (LI):

Applying to linework entities only, this lists the layer, 2D or 3D status, Closed or Open status,
perimeter (length), and area or projected area (if not closed). The coordinates of the polyline are
shown including the elevation:

XS Polyline fist

LAYER: CLINE A
2D Paolyline, Open

Color: bylayer

PERIMETER.: 308.3272 m
AREA: 12007.27205Q. METERS
1.2007HECTARES
2.9670ACRES

129244,68275Q). FEET
129245.199650Q. INT'L FEET
0.004650Q. MILES
14360.514950Q. YARDS

£ >
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9.4 Draw

L@

The Draw menu is found next to the View menu in MAP view. Each feature is described below.

v i
@ FILE VIEW DRAW COGO TOOLS
Cmd: Polyline » 2D
(-I-l Circle 2D {Road)
Erasze D
Q Layer » o
(Sketch)
Extend »
Q Offset >
Modify ]
11
O3 2y 5¢ PleceGRID
- 5 Align Pline/Bldg »
‘@2 Transform »

Draw - Polyline (All options):

This set of commands have been updated for the 6.0 Release with Direction and Distance
functionality. Now, when a user initiates one of these commands, the ‘Len’, or length, option
provides the user with options for Direction and Distance of the line to be drawn.

@ (e vew i

Polyline-aZi/Brg/Ang/L/R/toPoint/<Len>

w [T L 7|@X| |40

3
328.08
2
328.08
4
328.08
1
328.07
Point 1

DEEREE
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2D Polyline (PL) (AutoCAD style):

This command allows you to pick points from the screen or type in point numbers or snap to line
segments. The snaps appear as icons (see below) and include, in order, left to right: "Endpoint,”
"Midpoint," ""Center of Arc or Radius Point/Block Insertion," "Intersection," "Nearest,"
"Perpendicular," and "Tangent to Arc." The "Nearest" snap will simply pick a point on any line or
arc you select, at the nearest point to where you pick. First, pick your starting point then you have
several options on the command line. You can also draw by point number and even use ranges, as
in 8-10,37 which would draw sequentially from 8 through 10 then to 37, as shown below.

%MAP‘."IE‘W IE
PDIyIine—Pick point or point 1D
Crd: | 8-10,37 pardlcl PdE s

s 9 55
: g
0 10
7 o

Points can be entered or picked from the screen. The default option is to keep picking points and
the other options are described below.
Cmd:Polyline-Arc/Close/Undo/<End>
A: Starts an arc segment. See below for details.
C: Closes the polyline (you must have at least two polyline segments drawn before you can
close)
U: Will undo the last segment drawn (you can Undo again and remove multiple segments)
E: Will end the Polyline command. Since it is the default, Enter will also end the polyline.
ESC: This will cancel drawing of the polyline.
Constructing an arc segment
After choosing A, the command line will change to:
Cmd: Polyline-Arc CEn/Len/Sec/<Rad>
You have various options for constructing an arc as part of your polyline.
CEn: Allows you to specify the center point (or radius point) for the arc. After picking the center
point, you must specify the arc end point and then the arc direction.
LEn: Allows you to specify the arc length. First you pick the arc end point and then you can
enter the arc length. The minimum arc length is given to you.
SEc: Allows you to specify the second point and end point to define the arc.
Rad: Allows you to specify a radius length. First you pick the arc end point and then you can
enter the radius length. The minimum radius length is given to you.
2D Polyline (Road):

28222
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This command allows you to draw a 2D Polyline. You can draw by point number, with ranges as
in 8-12, or by picking on the screen using snaps or picked points. This command is similar to the
polyline command described above with the following additions:

+/-: The +/- options activate an additional prompt that allows you to plot line segments at a 90-
degree deflection angle from the last line. [+] is a right deflection and [—] is a left deflection.
Len: This option prompts you for the length of a line segment. Enter the length and a line
segment will be drawn that length using the same bearing as the previous line segment. If the
previous segment is an arc, then the new segment will be tangent to that arc.

o MAP VIEW []

3D Polyline (3DP):

2DPline -Arc/Close/Undaof+/-fLen/<End>
Esc |

Offset
Options

The 3D Polyline command is similar to the 2D polyline command. It will even draw arcs but will
create a polyline on the screen with many vertices at different Z elevations which are linearly
interpolated around the arc. If the start of the arc is point 17 at elevation 842.246 and the end of
the arc is point 9 at elevation 839, then using View, List, you would see intermediate vertices
(note that the segment length between vertices is about 0.12 units in this case).

& Polyline fist

DIMT: ¥ = 3382.9571, X = 46649388, 7 = 8422464
DINT: % = 3382.9819, X = 4665.0741, 7 = 342,2431

DIMT: ¥ = 3383.0068, X = 4665.1893, 7 = 8422309

DINT: % = 3383.0317, X = 4665,3048, Z = 342,2366

-~
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Using the snaps to draw lines can accomplish advanced coordinate geometry calculations. The
same snaps are available in the Store Point screens to aid in point storage efficiency as well. For
example, if you offset two polylines and wanted to determine the point where the offset lines
intersect as well as the corner of the driveway, you could draw a line from intersect to endpoint
and do the command Polylines to Points (COGO, Create Points), which would create points 50
and 51. Polylines to Points will not find intersects, so it is more direct to simply do Draw Locate
Points and use the intersect snap to create point 50 (COGO, Create Points). These procedures
avoid complicated COGO involving curve-line intersects at offset. If your goal is to stake out
points, you do not even need to create Point IDs, since the command Stake Points will locate
points by snap, directly from the drawing.

& MAP VIEW []

FIE VIEW DRAW COGO TOOLS
cmd: | Layer: [UILDING

/

60 ft

8)[8) 2] [2)[2)|2)

Circle (CR):

This command draws a circle entity, based on diameter defined by two points or based on a center
point and a radius. You can select and erase the circle with the command E for Erase. The circle
is considered a polyline.

Erase (E):

Erases all selected polylines. It will not erase points. Note that you can erase an entire area by
selecting a Window through the polylines (picking first a lower left point in “blank space”, then
picking an upper right point). If you even contact or enclose any polylines with this window
selection, they will be erased. So, the “window” erase procedure mimics the “crossing” selection
method of AutoCAD (r). If you enter "All" at the Cmd prompt, you will erase all linework. There
is no Undo, so this would be permanent for that Job. However, you can redraw any linework
created by Feature Codes, using MAP-> Tools—> Field to Finish.
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Delete Layer (DL):

Select from a list one or more layers, or select "From Screen", then the routine will delete all the
polylines on those layers. If you entered C* at the lower line, the entities on all layers starting
with the letter C would be erased.

© rase by Layer

Select Layers: Clear all | From Screen |
By Mame:

~

PNTDESC

DRI CF

Layers of Entities to Erase:

Change Layer (CHG):

This changes the layer of the selected polylines. One form of selection is to type L and press Enter
in order to select last created polyline from the drawing. The routine displays the "Change entities
to layer" dialog box. When the dialog appears on the screen, the selection in the layer list will be
set to the current layer. Pick another layer to change layer. Clicking the color bar (where it shows
"bylayer") brings up the color palette, letting you change the color by picking or ByLayer. So you
can change the layer of a selected polyline or you can keep its layer and just change its color.

%Glangemﬁti(ﬁtolayer %ﬂnhr

0 Oon ~

CLINE ON

DISTXT On

EXISTING ON

FINAL oN [ [ || ANENEEEEEER

PNTDESC oN T

PNTELEV on AEENEEEENNENEEENEEEEEEER

PNTMARK OnN . ..

PNTHNO on v

Mo EENENNENANNNENNNNN AN
' ENEEEEENENENNNEENENEENEN

Color: bylayer Color: IF [¥ Bylayer
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Extend - By Edge (XBYEDGE): First select the line to extend to, then the line you wish to
lengthen and extend. In the example below, pick the line at left first, then the short line to extend
second, and you obtain the result. There is a U for Undo option if you do not want to keep the
extended line.

e view I i
FILE VIEW [DRAW COGO TOOLS . )(E.\,fEdge -Undo/<Select pline>
Cmd: Palyline > crmd: || Layer: EUILDING
7 Circle - @-)‘
Erase
Layer ¥ E
Bl * ByEdge . \
Offset ¥ .
By Distance
= \
Place GRID !
11 E =
121 5.6 Align Pline/Bldg » \\ |
@E—u CEFE Transform > ” \1 99
4

Extend - By Distance (XBYDIST): This powerful command allows you to create figures such as
buildings, walls and other linear features that can then be staked out or used simply as a graphical
reference or for additional CAD operations like offsets. If the distance from 99 to 100 is 7.07 feet,
and you wish to make an L-shaped building that continues past point 100 for a total distance of 10
feet then goes 15' right, 20' right, 10’ right, 10' right and closes, this is done with the following
entries:

XBYDisT-Last/Points/<Select Polyline>: Press Enter to Select a Polyline and then pick,
towards point 100, the starting line segment. The arrow will appear towards the picked end. If you
get Point Details, you have not pressed Enter to "Select Polyline".

& MAP VIEW []

*ByDist -Dist(LR, DM, N1, A4,B,C,ED, T,

Crnd: Layer: EUILDING

10

B2[L[L22
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Then enter T for Total Distance (program displays current distance of 7.07), then 10 (the
additional 2.93 feet is drawn), then R for Right. The arrow then turns to the right. Then enter 15
then R, then 20, R, 10, R, 10, then C to close.

e viw i

#ByDist -Dist(LR,OM,MN],A,B,C,ED,T,L

Zrrd: Lavyer: EUILDING

100

@E—i g
The full list of options are:

852|222

Abbrev. Command Description

L/R Left/Right Two L’s or two R’s would reverse the direction of the line

Moves without drawing. Acts liec a ‘pen up’. You can then enter left

M Move and right distances
Draws after a Move. Acts like a ‘pen down’ Distances entered will
D Draw
draw.
Creates point numbers at the vertices and numbers from the end of the
N Number )
job file.
3 Jo Turns off point numbering and goes back to simple ‘jobs’ of line
& segments. This is the default condition.
Draws arcs based on radius point and end point or radius length and
A Arc .
end point.
(-aZi/ Brg / ToPoint / <Ang>) Entering 45 turns an angle of 45
B Bearin degrees. B for Bearing allows bearing entry in all modes accepted by
£ SurvCE, such as N34.15E. you can also draw by azimuth or to a point
ID.
C Close Used in the example above to close to point 99, the starting point.
E Extend Will extend the line to any selected polyline.
o New Starts a new polyline and creates a separate entity, even though the
Polyline figure will appear continuous.
Total .
T . Total Distance
Distance
8] Undo Undo
Esc Esc Will exit the command at any point.

Offset Settings (OF):
This command allows you to set the type of corner that SurvCE should create when offsetting
entities.



Offset - 2D (02):

Somecrne (2 E3

Corner type for the new polyline:

/& i® Straiaht

//_\\\ " Fillet

Mimics the AutoCAD (r) Offset command, and only works with 2D polylines. Enter the offset

distance and pick the left or right offset amount. The building pad at left in the graphic associated
with Segment Offset was offset 10 units in the outer direction, for example. The 2D and 3D offset
commands have the option to fillet the corner (create arcs of radius equal to the offset distance) on
exterior offsets based on Offset Settings under the Tools pulldown menu. This exterior offset with
arc is sometimes referred to as a "buffer" offset, in that all points on the exterior offset are exactly

the same distance from the source polyline. Buffer offsets are sometimes used for easements or

GIS applications. Offsets

to the interior will not create arc segments.

& MAP VIEW ]

FILE YIEWW DRAW COGD TOOLS

crmd: || Layer: ﬁ

B[22 [2)[2)|2)

s
&
i
far]
i

| 10001

- 100,00

@ 10,00
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Offset - 3D (03):

This offsets 3D polylines both horizontally and vertically. It is great in combination with
road/utility centerlines to create offset polylines to stake. It can be used for ditch lines, curbs,
walls and many other applications. The standard offset method is "Interval". In the case below, a
3D polyline for edge-of-pavement (EP) was offset Horizontally 0.2 then Vertically 0.5 for top of
curb, then offset again 4.5H and OV for outer edge of sidewalk. These three 3D polylines can then
be selected in Stake Road, option "Cut from Alignments" and then with the outer sidewalk edge
selected as the "centerline", the stakeout screen would appear as shown below (exaggeration 4x):

%mwm D @E,. Stake Road Gr.ade@ v
Fii | VIEW DRAW ifj | ;EJSOI;SENCE sta:[i000 @ e i=| 2z [100502
: : Interval: E—ﬁlﬂ comjo
Design Off: ’U—‘_ZI CL&R gy
. %cﬂm) |0 ()]0

V\\i | CENTER

\
@E_. @ Slope Stake

Using the "Interval" method (normal method), vertical offsets can be by elevation difference
(default), or by slope percent or ratio. The default "Continuous" option keeps the offset 3D
Polyline as a single entity. If you do the "Segment" option approach, only the segments of the 3D
polyline will offset (leaving gaps), and you have the option to create Point IDs on the offset
vertices.

& MAP VIEW [] & MAP VIEW []

Offlugancalact nabiina DrawlP -Coords/<Pick> OSMNAP point

BB [A][A[#]#

_ K offset Polyines csc ] /1#10]X| 7|+
00 4
Save Foints
[* (Avoid Duplicates With Existing 23
Points)

¥ Draw Segments

"
Te, oo ——

(#8222 2

B [#) [P [2][#)[#)

e,

110 m
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The "Constant" option takes a 3D polyline and offsets it to a constant elevation for all vertices.
So, if you measured the base of a retaining wall that sloped downbhill, but the top of the wall was a
constant elevation, you could offset a fixed horizontal distance to that single elevation.

Offset - By Segment (OSEG):
This will offset all vertices of each segment of the polyline in a 90-degree offset and will draw line
segments or optionally create points at the offsets. This is shown at right (in contrast to the
parallel line offset at left) in the graphic below. You begin by entering the offset amount (e.g. 10).
Then a dialog appears with options to Avoid Duplicates and "Draw Segments", which, if
unchecked, removes the line segments and leaves only the points.

& Offset Polylines

Save Points

Points)

[v¥ (Avoid Duplicates With Existing @

& MAP VIEW []

FILE WIEW DR&W COGO TOOLS

Cmd: | Layer: [AREA_PERIM

I¥ Draw Seaments

1o - “ 13

e,

For L-shaped buildings or figures with angles, an additional interior offset point is calculated at
the intersect of the parallel offset lines based on the entered offset distance, such as 10 (see point
165 below--the lines to 165 are drawn only to illustrate the 10' offset):

& MAP VIEW

v ES

FILE

VIEW DRAW COGOD  TOOLS

Cmd: |

Layer: LOTLINES

8)[5)12] (][22

e,

0!

i’

166

164

174

For L-shaped figures, offsets are also projected through to the other side, so that the offset for
point 174 appears across the building, for purposes of pulling a stringline.
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Offset - Buffer Offset (Offsetb):
Pick any closed figure or multi-sided figure and you can offset, typically to the outside, using a
rounded radius corner, such that all points on the offset line have the same distance from the
nearest point on the figure. An offset of 2 units was used below on the closed polyline shown,
using Buffer Offset.

& MAP VIEW

(] & MAP VIEW

nES

2

FILE  WIEW DR&W COGD TOOLS

FILE

YIEW DEAW COG0  TOOLS

md: ||

Layer: FESIDENCE

Cmd: |

Laver FESIDENCE

&

Bl

]

[

]

5)[2)[A] (2[££

[ ]

Offset - 4-Sided Building (DrawBldg):
Sometimes it is possibly only to measure 3 points on a rectangular building. If you connect the 2
sides with a 3-point polyline, you can click on the building using the command Offset, 4 Sided
Building, and create the missing 2 sides.

T MAP VIEW

[] & MAP VIEW

[HX]

a

FILE  WIEW DRAW COGO TOOLS

DrawBldg-eXit/Points/«Select=

i ||

Layer: RESIDENCE

EscC || | Layer: F'

&

e

8)(5)[2] 2]

gxmf

12

)

= 1

W

5)[£)[2] [2)[£][#)

You can select by tapping the building or choose "Points" to enter point 12, 13 and snap the

endpoint of the 3rd side, for example. If you have only measured 2 points for a rectangular object,
the command will still work--it will prompt for the offset distance (positive is to the right, negative
is to the left) and create the 4-sided building or object. You will get a warning if a picked polyline

has more than 3 vertices--in that scenario, use the "Points" object to pick the 3 corners of the
building.
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Modify - Remove Arcs (RMA):

Pick any polyline with an arc, specify the “offset cutoff” spacing, and turn the arc into chords.
Offset cutoff refers to the maximum separation between the chord and the original arc. If you
enter a small cutoff distance of 0.1, then at no point do the chord segments differ from the arc than
0.1. Be careful with this command — there is no “Undo” to restore the arcs (though you can
immediately start a new job and “re-load” the last, saved DXF file of the drawing). After removing
arcs, you can draw a polyline from points on the arc, after creating small chords, using the
"endpoint" snap (first snap on the left in the list of snaps).

FILE  WIEW DRAW COGO TOOLS
Cmd: | Layar: PUILDING

Polyline-Arc/Close Undo/<End>

cna: [ 210X 746

100

99,

£][5][2] [(2)[#][#)

2[5 (A2 [#)2)

e,

Modify - Fillet (F):

Similar to AutoCAD’s Fillet command. It prompts: Cmd: Fillet -Ra/Pl/eXit/First seg 25.00. If
you are trying to inscribe a curve at the corner of a polyline, you enter the desired radius first by
selecting R for Radius (at the above prompt). Then you choose the P option. This leads to the
prompt, Cmd: Fillet -Ra/PI/eXit/Select pl 25.00. Select the polyline near the vertex where you
want the curve to go. This completes the process. If you wish to change the radius, enter R. If
you want to fillet the corner of 2 distinct polylines, then just pick them as prompted (do not do the
P for Polyline option). This command will only work with 2D polylines, completed with the
command 2DP, or imported from a DXF file as 2D polylines, or converted from 3D using the
command C2D which changes the vertice elevations to zero.

FILE  WIEW DRAW COG0 TOOLS
Cmd: | Layer: FNTELEV

Fillet -RaPl/exitFirst seg 15.00
cmd: || Layer: FNTELEV

5[ 2[2] (2] #)
8)[5] 2] (2] [#) (2]

100t R

100 ft
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See the previous two figures. Because in the Left figure, from 1 to 2 to 3 was one continuous
polyline, after the radius was set at 15, P was entered to set up the one-pick approach for polylines,
leading to the completed fillet command and the result as shown in the Right figure. Now you can
do Cogo, Interpolate Points, Polylines to Points (P2P) and solve for the points for the beginning of
the arc, radius and end of arc, for purposes of stakeout (set out).

Modify - Join (JN):

This command allows you to join polylines. Enter D to specify a new maximum separation
distance, then select the polylines on the MAP screen. If you use O for Distance, then the polyline
to join must be separate polylines connecting to common points. The advantage of joining
polylines is that they can then be offset as a unit, and the vertices of the offset polylines can be
turned into points for stake out. The offset command, in effect, does all the complicated bearing-
bearing intersects for you. For example, if the resulting polyline were a pipeline with a 20-meter
total right-of-way, then to stake the right-of-way points, you would offset the polyline 10 units
left, then 10 units right, then turn both offset polylines into points, or directly stake by snapping to
the offset polylines using endpoint and nearest snaps.

& MAP VIEW (] & MAP VIEW []
Ehr:d: |—i:)st(4D.DD)iSeIectl_ejyzl|Ter;N2C ;;E ||\-"IE'u’\|' DR AWy CLj;Eg: ;gﬁés

=y 2 N 2

SIS

@] 1 / \ 5 1 3 )
A MR AR P

[@‘ —_ 100ft —_ 100ft
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Modify - Trim (TM):

This allows you to trim polylines to the edge of other polylines just like in AutoCAD (r). Then the
command Polyline to Points (P2P) will turn all vertices, including the trimmed end points, into

points for stakeout.

%MAI’I‘J'IEW . E| %MAP.‘JIE‘W . Iil
[@‘Trr;ndﬂ: |-Se|ected cutting Le;l}?;sﬂ:lopdc 1(;:; |-UndDH<SeIect pll::;,,: FONC

&y o 2 &) 2

SV \

2 17 2 2 \1\\\7 3 5
@ I‘]E_E_’ R N '_} . @E’ / g} -
[@‘ _ 1o00ft | _100ft

Modify - Reverse Polyline (RV):

When you turn a polyline into points, it will start the point numbering at the beginning of the
polyline. Thus, it may be useful to control the direction of the polylines for purposes of stationing
and staking. This is done with the command Reverse Polyline. Each time you pick a polyline
using this command, you reverse its direction, and little temporary arrows are displayed along the
polyline indicating the current direction. If it is not the direction you want, reverse again.

G MAP VIEW

v ES

FevPline-Select polyline

Crnd:

Lawer: EONC

2[5 [2][2)|2)

2
8 .
[
[ [
|-
17 .3 5
. - o ; z;,‘i
iEE ‘E“‘é L=
100 ft

Page | 593



é

This command is useful to prepare for Stake Road using Cut from Alignments. The polylines for
the various road breaks in grade need to be drawn in the same direction for "Cut from Alignments
(screen selection of 3D polylines) to work effectively. So, in the instance below, if the alignment
goes south to north (point 14 to point 15) and the ditchline polyline shown is drawn in the wrong
direction, use Reverse Polyline to get its direction matching that of the main centerline. In this
case, pick it one more time to reverse it so it goes south to north.

& MAP VIEW []
FevPline-Select polyline

EscC | Layer:

& T

"

R
LY

Place (Draw) GRID (DG):

This command toggles a horizontal and vertical grid display over your drawing, allowing you to
set the grid resolution in drawing units. These grid lines are for reference only and are not part of
the stored drawing associated with the job. To turn off, repeat the command and enter Off.

oo MAP VIEW []

FILE YIEW DRAW COGO TOOLS

Zrrd: | Layer: FR-RD-ST.-‘-\M
5

&

& 9

g 1 = .

[% a-\au
SYR

@ feo 620 ft
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Align Settings (ABSET):

This command allows you to select between two methods of aligning buildings using the Align
Building One Segment command under Draw, Align Pline/Building. The first method (offset-
distance) aligns buildings parallel to the sideline based on a sideline offset and a distance offset
along the sideline to the front of the building. The second method (offset-offset) holds the
building parallel to the sideline but ensures that the frontage offset to the selected corner of the
building matches the second offset value.

& Adgn settings

Placement style (Used for
Align Pline/Bldg using One Segment):

1]
@ A®  Offset-Distance
j@‘\’z " Offset-Offset

Align Pline/Building One Segment (AlignB), Offset-Distance Method:

This is a building application allowing adjustment of the building pad location in the field. If you
import a map of a subdvision or building project containing a building pad, side lot lines and a
frontage line, you can reset the building pad to a new, specific offset from the frontage and also
force the building pad to be parallel to a selected side lot line, at a specific offset to the lot line.
Refer first to the graphic below which shows an existing building on lot 84. Using the I for
Inverse command in the MAP screen, you can obtain the distance from the end point of the
building and then select the perpendicular snap on the lot line. The distance is 18.7 feet.
Similarly, the distance from the building to the arc of the frontage line can be computed at
approximately 58 feet.

| OF:_PER, BS:_END []
Inverse -Tr/Ss/Pick point or point ID
Esc | L1410X] /14 ©|

Brg:M60°29'04 " HD:18.6989' NAzZi:299°30'S5"
_PER, 3514.1530, 4929.8255, 0.0000, _PER

ﬁ\f{@;

28] (222 2]
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There are 2 methods of Building Align, which are set under Tools, Align Settings. The first
method is to align the building parallel to a lot line at a certain offset from the frontage, measured
along the lot line. This is the Offset-Distance setting for Building Align. To illustrate this
method, assume the goal is to place the building parallel to the side lot line at 20 feet offset, and
offset from the frontage at 65 feet as measured along the lot line. Here are the prompts for the
Align Building command:

Pick Lot Segment Near Front Corner (of lot line): Pick the line shown below near where it
contacts the right-of-way, near the front. The building setback offset will be calculated from the
front end of the lot line.

& MAP VIEW [] & MAP VIEW []

ﬂli B -Fick Segrment Mear Front Corner AlignB -Pick Fline Segrment Mear Front Cormer
Esc || Layer: FWRNET

Esc ” Layer: FWRNET
L] f

Pick Pline (Building) Segment Near Front, Lot Side: Pick the same lower left building corner
as shown above, but along the side facing the adjoining lot line. This leads to the graphic below.
The correct side line is highlighted.

& MAP VIEW [] & MAP VIEW []

alignB -Offsst>Cri<18.609>/<10.000> Aligna -Mirror AUndo/<End:=
(oliy=HI-0.000) Layer: FOTLINES Esc ” Layer: FWRNET

] &
L)
&Y

: 34
N
Offset>Crt<18.699>/<10.000>: Enter the desired side line offset (20).
Distance>Crd<57.919>/<10.000>: Enter the desired frontage offset (65), as measured along the
selected side line. The building redraws as shown. You can Undo or enter M for Mirror, which
mirrors the building around the highlighted building line (and in this case would force the building

across the lot line. Even after you experiment with Mirror, you can Mirror again or Undo the
entire process.

Align Pline/Building One Segment (AlignB), Offset-Offset Method: If the Align Settings
under Tools is set to Offset-Offset, then two offsets will apply using the One Segment command:
(1) to the side line and (2) to the front line. This method requires that the lot line be a continuous

o n4

5)(5)[7] (2] 2]
5)[5][2) [(2)[2][#)
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polyline for both the side and front portions of the lot, allowing just one pick, hence "One
Segment" method. Also, both lines need to be straight--this option will not handle a curving front
line. It is best illustrated in the simple example below:

%MP‘JIE‘W D %MP‘JIE‘W D

Aligne -First Off>Crt<20,000= /30,000 4 lignB  -Mirrar Andof<End=
Esc ”30 Layer: FWRNET Esc ” Laver: FWRNET

e

Pick Lot Segment Near Front Corner (of lot line): Do the same pick as before on the side lot
line opposite the building, near the frontage portion of the lot line.

5[5 [A) (222
8)(5] (2222

Pick Pline (Building) Segment Near Front, Lot Side: Then pick the building also on the side
facing the side lot line, between points 9 and 10 but closer to point 10. Then enter the side offset
first (30 in this case) and then enter the frontage setback offset next (50 in this case). This results
in the new position for the building as shown, 50 units from the frontage line and 30 units offset
from the side line, ready for stakeout. Stake out the new building by snapping to the endpoints in
the command Stake Points or follow with Offset by Segment to stake offset points.
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Align Pline/Building Two Segment (AlignBC):

This option is almost identical to Align Building One Segment, Offset-Offset method covered
immediately above. The only difference is that the frontage line can be a separate line, allowing
for 2 picks to identify the side line first and the frontage line second. And similarly, both side line
and frontage line must be straight. The command does not handle arc segments. The command
differs from the Offset-Offset, One Segment method only by asking for separate picks for the side
lot line (first) and the frontage lot line (second), as shown below. In fact, you can pick a
continuous lot line in 2 picks, so it works with continuous or distinct, separate lot lines identically.
For this reason, it is recommended just to keep the Align Building setting on Offset-Distance, and
use the 2-pick approach for the double offset method.

o MAP VIEW [] o MAP VIEW []

@ AlignBC -Pick First Segment Mear Front Corner AlignBC -Pick Second Segment Mear Front Corner
Esc || | Layer: FWRNET Esc || Layer: FSWRNET

Transform (MOV, ROT, COP, SCL, MIR):

This command allows you to reposition polylines in the drawing to new locations based on your
point geometry. The transformation options are Move, Rotate, Copy, Scale, Mirror. These work
much like they do in AutoCAD, with input being the base or source point, and the destination or
target point, rotation or scale. In the case of Rotate, the base point is the rotation pivot point and
then you enter a rotation angle.

& MAP VIEW ] MAP VIEW []

FILE VIEW DRAW COGO TOOLS Move -Selectad polylines = 1

Cmd: Polyline * Esc ||| Layer: FWRNET

Circle I
Erase Ei_l

58)[5][2] [2)[#][#)
[8)[5)][2] (][ #][#)

Layer >
Extend > o

8_ Offset ¥ 8 -~ \ \\)
Modify > Move 5 -

Place GRID Rotate N P
e o &
10 Align Pline/Bldg » \\10/
Transform » Sclale . :
I!E Mirror

5[5 (2] [2][#)
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The Move command is shown above. One or more polylines can be selected. Then the move
must be defined as the relative distance between two selected positions. If the first "Source Point"
is point 10 (entered as 10) and the second "Target" position is the right corner of the selected
polyline (snap to endpoint), the end result would be as shown below:

e view i B3 e view i
@ | Move  -<Proceed:s FILE VYIEW DRAW COGO TOoLS
Esc || Laryer: IEWRNET Crad: || Laver: FWRNET

&
=
B
&

1

2\
522 (2[££

B AN

The polylines can be returned to their original position by just reversing the order of the selected
Source Point and Target Point. The Copy command may also be used as a Move command, since
it has the advantage of showing the new copy and keeping the original, in case you wish to erase
the new version and repeat for better results. The Mirror command includes the option to delete
the source or retain the source entities. Note: These commands only move selected linework and
do NOT reposition the corresponding points in the drawing.

The Rotate command has the following prompting:

SO MAP VIEW [] & MAP VIEW []

@lRutate -Selected polyliness> 1 Rotate -Base point or point ID

EscC ” /I;ayer: IEWRNET EscC | @ﬂgﬂﬂﬂ@l
& PAERN SN

&) < \ \ <

ﬁ N\ NS

®

E1% i

First you select the polylines to rotate. Press Enter when there are no more selections. Then
choose your Base Point for rotation. Here, we use the Endpoint snap and select the corner of the
building shown.

£)[2)[8) [2)[2][#)
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o MAP VIEW

[] & MAP VIEW

Rotate -Reffangle (dd. mmss)<350°00'00"=

Esc ” R| Layer: FWRNET

&

[]
Rotate -fromPt/Segment/<fromDir >
Estc ||S| Layer: FWRNET

| ~
A

&Y
)
EN ¢
EN
Ey

NN
NS

=y

~
SN

o
NN
N

i

Select the pivot point first. If you want to make it parallel to an existing line, choose R then S for
Segment, then pick the segment on the figure you wish to reference first. Then after that, the next

pick, also by S for Segment, will be for the property line (e.g. the line to the north) you wish to

match.

& MAP VIEW

& MAP VIEW

nES

Rotate -toPt/Segment/<toDir =

Esc ||| Layer: LOTLINES

Rotate -<Procesd:
Esc ||

Lawer: LOTLINES

5]

SEE

e

K

B
2

0
o

B[22 [2)[£][#)
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After the rotation is confirmed, you obtain the final results shown below. The simplest rotation, of
course, is just by angle, where 10 degrees would rotate 10 degrees clockwise from the pivot point.

o MAP VIEW []

FILE WIEWW DRAW COGO TOOLS

Crrd: Layer: FOTLINES
28 &4

EiEiEE

e,

The Scale command operates much like the others by first requesting a base point for scaling, and
then a scale factor: R for Ref'is similar to rotate, where you specify the segment on the object that
you are referencing and then the segment on another object you wish to match, for scaling.

T MAP VIEW [] & MAP VIEW []

Scale -Ref/<1.5000= FILE VIEW DRAW COGO TOOLS
Esc || Layer: LOTLINES cmd: || Layer: LOTLINES

- a9 88 (@)

ElE

8)[5)[2] (2] #][#)
5)(5][2) [2)[£][£)

ik
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9.5 Cogo

Ea

The COGO menu is found next to the Draw menu in MAP view. Below you will find each feature

described.
e viw i

FILE WVIEW DRAW COGO TOOLS

Cmd: I/ Trav/Sides 3

Create Points »
Calculator b
Area >
Slope Report

Bearing & 30 Distance

11
12[1_%-5.600 ﬁﬂ gﬁf

B [5] (2] 1222

150 m
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Inverse (I):

Inverse command Inverses and presents the bearing and distance between point numbers. It has
the added benefit that the previous point inversed becomes the backsight, and the current point
inversed becomes the occupied point, allowing you to sequence directly into the Traverse or
Sideshot commands. (Use angle code 7 to turn an angle right from the backsight to the foresight.)
The "snaps" are available in inverse, so you can calculate the distance from a point to a line by
"snapping" to endpoint, intersect, perpendicular (as shown below) or nearest.

| OP:16, B5:4 []

Inverse -Tr/Ss/Pick point or point ID

esc || /1 #|©| X| 7|4 D|

Brg:583°27'43"E HD:10.0001m NAzi:86°32'17"
16, 5036.7344, 5138.2624, 0.0000,

e,

2@ (2 (2] [£][2)
]
f
|

Traverse (T) (also TR):
Similar to the Sideshot command, the Traverse command will “move up” to the last point
traversed, holding the previous occupied points as the backsight. Exit with Esc.
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Sideshot (SS) (also S):

This allows for sideshots from any point that is “occupied” by use of the inverse command. For
example, if you inverse from 126 to 150, you are “on” 150 and backsighting 126. Then at the
prompt "Cmd: Inverse — Tr/Ss/Pick point or point No:", you can enter S for Sideshot. The first
prompt is the Angle-Bearing Code: Sideshot-eXit/I/Tt/H/Angle-BC(1-7)<7>, which can be any of
the following:

e 1-NE (0 through 90 if degrees, 0 through 100 if gons/grads)

e 2-SE (same as above)

e 3-SW (same as above)

e  4-NW (same as above)

5-Azimuth (360 circle if degrees, 400 circle if gons/grads)

e  0-Angle Left (degrees or gons)

e 7-Angle Right (degrees or gons)

Angle-Bearing Code:

Codes used for

BEARINGS

M 0 Codes used for
AZIMUTHS
E

(3}

gl &
Codes used for
Angles @
LEFT & RIGHT | LEFT &
RIGHT

|OP:21, BS: 20 E|
Sideshot-eXit/1/Tr/H/angle-BC{1-71<7 >
Cmd: || Layer: FOTLINES

K2
i

|OP:21, BS: 20 D
Sideshot-Z4 (dd. mrmss)<90°00'00" =
Cmd: | 91,3505 Layer: LOTLINES

21, 3564.8195, 4245.9722, 93,1638, p 21, 3564.8195, 4245.9722, 93,1638, fp

1

f
/
i

’
/
i

=]
=1

22822 2]

[#)[58) (2] [(2)[#] 2

e
3 @
=
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Note that at the Angle/Bearing prompt, you can transition back to inverse (from your occupied
point) or to traverse, which would move you up to the next traversed point. Code 7 turns angle
right. In the standard MAP screen prior to selecting T or SS, if you click the lower left View
Options button, and then select the Data tab and choose Traverse Defaults, you can turn on the
Zenith Angle or Elevation Difference prompts. Then sideshot and traverse entries can be used for
hand-entry of field data. Within Sideshot, you stay on your current point, holding the backsight,
and foresighting (calculating) as many points as desired. X returns to the MAP screen as does
Esc.

After the angle code, the remaining prompts are the angle itself (as in 85.3522, DDD.MMSY),
zenith angle, slope distance, description and point ID. Exit with Esc anytime. In gons/grads,
angles are also in decimal form, and angles such as 397.9871 are valid. The lower left icon within
the sideshot/traverse routine, as shown above, leads to a "Find Point" option.

Create Points - Draw Locate Points (DrawLP):
This command creates points at endpoints and intersections of polylines, based on use of the

"snaps". Inthe example below, point 23 was created at the northeast endpoint ﬂ of the
building on lot 88, point 24 was created at the intersect EI of the driveway and the lot frontage

®

line and point 25 was created at the center of the arc —| of the pavement line. The "snaps" from
left to right are endpoint, mid-point, arc center/insertion, intersection, nearest, perpendicular and

tangent.
& MAP VIEW []

DrawlP -Coords/<Pick> OSMAP point

Crrdl: ﬂﬂ@l&ﬂﬁl:@l

N
oG

(5] (2] ()2 2]

A

Page | 605



é

Create Points - Polyline to Points (P2P):

This command converts any selected polylines into points. It is useful in capturing points for
stakeout from polylines created as offsets or brought in from DXF files. This allows you to react
to circumstances in the field by creating points from polylines, when and where needed. For
example, if you wanted to make point numbers out of the lot corners below on the SW lot, Select
Cogo, Create Points, Polylines to Points (or more simply enter P2P at the command line). Then
pick each desired polyline. The program will avoid making duplicated points on vertices that
already have point IDs.

& MAP VIEW & MAP VIEW

@l FILE  WIEW DRAW COGD TOOLS FILE  WIEW DRAW COGD TOOLS
Crmd: | Laver: P Crmd: | Laver: P

el

A, )
@‘I - 270 ft =

The new points are shown in “large” format, for emphasis.

Create Points - Divide Along Entity (DVS):

This divides a polyline into the number of segments entered. A dialog will allow you enter in the
number of segments. There are settings to prompt for descriptions and elevations and to create
points at the end points of the polyline.

& O Along ety x|

Starting Point ID:

Point Prompt Settings
Prompt for | Descriptions |  Elevations

[ Create Points At Endpoints
Humber of Segments

—
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The command will create new vertices along the polyline, but can also create point numbers
starting at the entered Point ID, and you can elect to be prompted for descriptions and/or
elevations at each new point. If a property line were divided into two segments, you would create
three new points, if Create Points at Endpoints is clicked on. Otherwise, division of a line into two
segments would create only 1 new point ID, in the middle of the line or polyline.

& MAP VIEW []

FILE  ¥IEW DRaW COGO TOOLS

Crmd: Layer: ﬁ

B[22 (2] [2][2)

190 ft

Create Points - Interval Along Entity (DVI):

This divides a polyline by the distance entered. Curves can have a different interval. There are
settings to prompt for descriptions and elevations and to create points at the end points of the
polyline.

%Interval Along Entity

Starting Point ID:
Point Prompt Settings
Prompt for [ Descriptions [ Elevations

[ Create Points At Endpoints
Horizontal Distance Between Points

Distance On Line Segments: 50.0000
Distance On Curve Segments: | 50.0000
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This command is often used for creating points on centerlines. Note the program resets the interval
at break points like PI’s and PC’s. Note that you can choose to create more points at a smaller
interval going around curves.

e MAP VIEW []

FILE ¥IEW DRAW COGO TOOLS
Cmd: | Layer: P
= e

5] 8)(5) ()

140 ft

Triangle Calculator (TC):
Goes directly from the MAP view to the Triangle calculator. See COGO - Calculator for detail.

Curve Calculator (CC):
Shortcut to the curve calculator, then returns to MAP. See COGO - Calculator for detail.

Area (AR):
This will report the area of any picked polyline. If you pick an unclosed polyline, the program
will draw a temporary line for the closing segment and report the area.

e MAP VIEW []

Area -Select polyline
Crnd: || Layer: P
|£«REA:12DEID.EIDEID SF, 0.2755 acres

8/ [5) (2] (][] 2

130 ft
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Hinged Area (HA):

This command can be used to determine the dimensions of a figure when the area is fixed and
three or more sides are known. The figure must be defined by a closed polyline. After executing
the command, select the polyline. Next, select the hinge point. The polyline segment clockwise
from your hinge point will be the segment to move. SurvCE will then ask you if you want to keep
the existing polyline. If you answer Yes, a new polyline with the desired area is created, if you
answer No, the polyline you pick is modified. Next, the current area of the polyline is shown. At
this point, enter the new area in the units specified under Job Settings. (If your units are set to feet,
the area will be specified in square feet). See the top-left figure below.

& MAP VIEW & MAP VIEW (]

RevPline-Select polyline Hingeda -Keep existing pline Yes/<MNo=?
md: | Layer: P Crmd: | ¥l Layer: P

58] (2 () [#] 2
58 [5][2] [2)[£][£)

©
E
2
[
x|
©
:
2
[
x|

Hingeda ->28261.01945.F. 0.6492ACRES
md: |24EIDD| Layer: P

ILE  WIEW DRAW COGO TOOLS
Crd: || Layer: P

P

(822 2] 2
28 [5][2) (][ 2][£]

160 ft 160 ft
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Note how the hinged side occurred on the clockwise side of the polygon perimeter (side 57 to 43).
If we erase the new polyline, reverse the original polyline (RV) and repeat the command, this time
answering “No” to “Keep existing” and again targeting 24000 s.f. area, we get the following:

O MAP VIEW [] & MAP VIEW []

RevPline-Select polyline FILE WIEW DRAWY COGD TOOLS
Crnd: | Layer: P Crnd: || Layer: P

2 (B2 [#] 12

=
___ 160 ft ,@

Sliding Area (SA):

This command adjusts one side of a polyline to meet a specified area. You must specify the new
area in the same units as specified under Job Settings. The area to adjust must be a closed polyline.
After executing the command, select the polyline. SurvCE will then ask you if you want to keep
the existing polyline. If you answer Yes, a new polyline with the desired area is created, if you
answer No, the polyline you pick is modified. Next, the current area of the polyline is shown. At
this point, enter the new area in the units specified under Job Settings. (If your units are set to feet,
the area will be specified in square feet). Let's choose to divide our new parcel into two equal
areas of 12,000 square feet each.

o MAP VIEW [] & MAP VIEW []

Slidinga-Select polyline side o slide Sliding&-=24000.00005.F. 0.5510ACRES
Crd: | Laver: P Cmd: |12DDD Layer: P

@E_’ *

(B[22 2] 2]

2[5 2] [2)2)[#)

170 ft

1

170 ft

1




& MAP VIEW []

EILE  ¥IEWW DRAW COGD TOOLS

Crmd: Layer: ﬁ

B[22 [2)[2]|2)

170 ft

Slope Report (SR):

This command reports the horizontal area along with the slope area of a figure defined by a range
of points. The command actually executes the TRIANGULATION command to compute the
slopes within the defined area. There are options to include breaklines, use a predefined TIN
model, and prompt for inclusion/exclusion areas. If you use a TIN model, you should click on
"Prompt for Inclusion/Exclusion" and then pick perimeters where the calculation will be applied.

Consider the figure defined by points numbered 570, 97, 569, 584, 585, 75, and back to 570 as
shown below. From the COGO AREA command, we see that the horizontal area of the enclosing
polygon is 11,653.4122 Sq Ft. Performing the SLOPE REPORT yields the same horizontal results,
but also reports the slope area, and the maximum, minimum, and average elevations and the
average slope within the area.

o MAP VIEW [ \& Triangulate & Contour

@9‘ Area -Select polyline

Crnd: | Layer: F' v Points
ints: 570, 97, 569, 584, 585, 75
[ 4REA:11653.4122 SF, 0.2675 acres Range of Points: | —
us g7 o 9b Wildcard descriptions: P= |
a0 B o) 568
Include: |¥ Breaklines ¥ Contours

[ Use Triangulation File

8)[5)][2] (2] #][#)
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& Slope Report E1

Horizontal Area; ~
11653.412250). FEET
11653.45325Q, INT'L FEET
1294.822350)., YARDS

0.000450, MILES

1022.641150, METERS
0.26735ACRES

0. 1083HECTARES

Slope Area:

16140.272250Q. FEET
16140,336850, INT'L FEET
1793.361850). YARDS

00005853, MILES

1499,485457), METERS
0.3705ACRES

0, 1499HECT ARES

AWERAGE ELEVATION: 511.4906
AYERAGE SLOPE: 62.2649
[AXIMUM ELEVATICN: 320.0000
TAIMNIRALING ELEVATION: 440,9770

Bearing & 3D Distance (3D):

This command reports the horizontal distance, elevation difference, slope distance, vertical angle,
percent slope, slope ratio, bearing and azimuth between two 3D points. The user can pick or enter
the number of two points, select a polyline segment or pick two points on any polylines from
MAP using the "snaps". Within the report screen, clicking the disk icon on top will create a Txt
file of the inverse for export.

& MAP VIEW ] Y& Bearing & 3D Distance (]
3Dist -<Calculate>

Cmd: | Laver: P First Point: 57 A
f=4624,15349, ¥=5226.7657, £=0.0000,
G—)\I Second Paint: 43

¥=4611.9357, ¥=5358.7724, £=-4.2465,
Horiz, Digt, = 1338626
Elv, Diff. = -4.2465
4 Slope Dist, = 1339309
Wert, Ang. = 358°10'58.94"
Zenith Angle = 91°49'01.05"

Slope percent = -3.17 %
I% Slope ratio = -31.52:1

S0t Bearing = S80°26'44,31"E
————— |Morth Azimuth = 99933'15.69" v




9.6 Tools

L@

The Tools menu is found next to the COGO menu in MAP view. Below you will find each feature
described.

‘ MAP VIEW D

FILE VIEW DRAW COGO [TOOLS
Centerline

Cmd: L33D Pline to PRO

3D Pline Profile View
Convert Polylines to 2D
Edit

Traverse Defaults
Surface

Field to Finish

Image Overlays

Web Map Overlays
i, NGS Survey Mark Query

ErEEEEE
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Centerline - Polyline to CL (P2CL):

Converts any polyline into a centerline file for use in the Roading commands and in Centerline,
Curve and Offset Stakeout. You will be prompted for starting station and the name of the
centerline (horizontal alignment) file, and you will obtain a centerline report. To station the
polyline in the opposite direction, use Reverse Polyline (RV), or select Draw, Modify, Reverse
Polyline to change the direction of the polyline prior to issuing the command. If we choose the
existing polyline as shown, we obtain the following CL file report:

o MAP VIEW [] & CL file report
FlinezCL-Undo/Beginning Station=0+00.000=

Crmd; | 0+00.000 Laver: PR-RD-STAM Warning:
| ! F Palyline should have been drawn in direction of increas

Station Morth(y)
00,0000 18351.2200 14632,3:
1+50.0000 18538.4183 14781.7¢
Radius: 6849315, Length: 479.4176, Delta: 40°06'15"
G+29.4176 18340,20535 15207 .62

Radius: 603.5534, Length: 474.0297, Delta: 45°00'00"

@ 11+03.4473 181635288 1563442
+53, . 4
T 12453.4473 18163.5288 15784.4

£ >

Draw CL to Map (CL2P):

This command draws a POLYLINE entity using the data from a centerline file. You can practice
this command by selecting the file Demo.cl, provided with the program. It draws in the current
layer set within the View pulldown, Layer command.
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Polyline Smooth Test (IsSmooth):

Select a polyline to verify smoothing. A polyline with tangent curves would report "Smooth
Polyline: No deflection angles greater than 0 degrees detected." A polyline such as a right-of-way
line or top-of-bank line in a roadway design (see below) would report all angled points of
intersections (PI's). The purpose of the command is to detect alignments that have non-tangent
curves or PI points without curves. It is also useful to verify whether alignments such as right-of-
ways have perfect 90 degree, right-angle deflections. The centerline with tangent curves in the
graphic below, for example, reports "Smooth Polyline", while the top-of-bank polyline (see arrow)
reports the information at right.

& MAP VIEW ] 2 Polyline not Smooth:
FILE WIEW DRaAW COGO ToOOLS

crmd: || Laver: FOAD_BREAK 1°09'20" at: 1.636!
Po2B'42" gt 12,3901

1°06'29" at: 23.141!
1°05'29" at: 33.894!
1°06'29" at: 44.647!

/ 1°06'26" at: 55,2991

1°01'10" at: 66.152!
[°58'30" at: 76.903!
[°58'30" at: 87.654!

\\ 0°33'30" at: 98,404
e 0°53'30" at: 109,153
% = [°31'26" at: 119,901
fpa—— 1072524 ot 12N A57I

3D Pline to PRO (3DP2Pro):

Pick any 3D polyline and create a profile. If you pick a polyline at 0 elevation, the program will
warn, "Cannot create PRO file. Not a 3D Pline! Please select another Polyline." If you pick a
polyline that has vertices with elevations, a profile or vertical alignment file (.pro extension) will
be created and can be reviewed and edited within the Roads Menu command, option Profile
Editor. You can set the starting station. Keep in mind that for alignments with curves, 3D
polylines must use chords with many vertices since the program cannot present 3D polyline arcs.
Because chords reduce the distance around arcs, stationing may not match the true 2D alignment.
This would not impact straight alignments or deflection-type alignments such as for electric,
telephone and water lines or sewer lines running between manholes.

8/[#)(2] (2] #][#)
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Convert Polylines to 2D (C

2D):

Pick any 3D polyline or contour polyline at uniform elevation and convert it to 2D (elevations of
vertices are set to 0). Helpful when doing the Fillet command, for example, which requires a 2D

polyline.

Edit - Polyline (EDP):

Remove vertices, insert vertices and update (alter) the coordinates of any vertex. For example, if
we pick the centerline that was used above, we obtain the edit dialog, with options to add or

remove segments or arcs, edit curve information, etc. Saving changes updates the graphics on the
screen. Double-clicking any line is equivalent to tapping Update.

& Edit Polyfine

Polyline(2D)-List of Vertices:

Mo

| Pt D | Morthing | Easting

.1

4959.8023

4942.2812

o)

4076.6498

53068.7853

.3
N

5037.8730
5125.9457

msert | Edit Arc

5128.3273
5138.9099

I Update I

=i

Remove I

Save
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Edit - Input-Edit GIS Data (EGIS):

This command allows you to input or edit GIS attributes associated with an entity. Select the
entity from the screen or for the case of a closed polyline, pick inside the area defined by that
entity.

e view i
EditGIS -exit/Pick/<Selects
cd: | Layer: PR-RD-STAM

[58)[5) (2 [2)[#

210 ft

L == =

Only polylines (open or closed) can be selected. This command does not apply to attributes
associated with points (use List Points to edit point attributes). Attributes are associated with
points, polylines and polygons (closed polylines) either through use of feature codes or by
importing shape files or dwg files exported from ESRI products. If a polyline is closed, you can
use the Pick option and simply pick inside its interior. This “ROAD” description included a
“SURFACE MATERIAL” attribute, which now can be edited. Drawings that are exported using
"Export to CAD" from ArcMap 9.1, 10.0 or 10.1, when imported within SurvCE, will include
many GIS feature options that can be selected in the top pulldown and assigned to the selected
polyline, with corresponding attributes. The "Recall" button will display the last attribute values
chosen for any feature such as "BLD" (for buildings in this case) or "SW" (e.g. for sidewalks).
GIS attributes can be exported to ESRI using the commands Export Shape Files or Export .dwg.

Saddastata [ =
ues

1487628464

(Char) How many Stories | MH
| 3 SW
W

B | e o o |

-
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Copy GIS Data (CGIS):

Select a source entity to extract GIS data from and then apply it to a destination entity. So, if one
building has GIS data that applies to another building, you pick the source building and then select
the destination building and it then shares the same GIS data.

%MPFIE‘W %MP\'IE‘W |i|

FILE VIEW DRAW COGO |TOOLS CupyGIS -a¥it/Pick f<Select Sro
Cmd: Centerline > Esc | | Layer: ﬁ
3D Plineto PRO @ ]
Convert Polylines to 2D t::l
Edit Polyline Edit > e
Input-Edit GIS Data Traverse Defaults [::%
Copy GIS Data Surface > -
Field to Finish ]
@E_. Image Overlays Hh‘“‘m
7 NGS Survey Mark Query —— @E—D |

<Select Src> is the prompt to pick the source entity with existing GIS data, following by <Select
Dst> which prompts to select the destination entity to apply the GIS data to. The program warns if
the source entity has no GIS data. You have the option to edit the destination data, so if you copy
the GIS attribute "Number of Stories" for a building, you can edit the destination data, for
example, from 3 stories to 2 stories, within this copy procedure.



é

Traverse Defaults (TD):

This sets the elevation prompting (none, vertical, zenith, elevation difference), within the Traverse
and Sideshot commands within the MAP view. Also enables a prompt for Instrument and Rod
Height. Default setting is no instrument or rod heights and no vertical angle prompting, so inputs
are simplified as angle/bearing code, angle/bearing, distance, description, point number. Traverse
and Sideshot entries within the MAP screen are stored to the RWS file unless this option is clicked
off at the bottom of the dialog.

Note: 3D MODE must be enabled in Equip/Configure for this dialog to become active.
Otherwise, choices are "grayed out."

%Tra\rerse Defaults W

Prompt for:

I Instrument & Rod Height
Vertical Angle Prompt:

] Naone

" 0 Degrees Level

" 90 Degrees Level

" Elevation Difference
Raw File:

" On ® Off
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Triangulate & Contour (TRGC):

Triangulate and Contour can create a final contour map based on user given data: points,
polylines. This function has many options which are specified in its dialog box. The routine will
prompt also for inclusion and exclusion polylines. You can use exclusion polylines to avoid
contouring within buildings, for example. If you have no exclusion polyline (or no inclusion
polyline), press Enter to continue. To delete entities drawn with this command, turn off all of the
drawing options and reprocess or use the View pulldown menu and isolate to the layers involved
then erase all objects.

%Triangdate & Contour W

¥ Points
Range of Points: |N-|-
Wildcard descriptions: |

¥ Draw Contours Contour Interval: | 1.0000

Include: | ¥ contours
[ Erase Previous Contour Entities
[¥ Save Triangulation to File [ Draw Triangulation

Select File |Mone

¥ Prompt for inclusions/exclusions

If "Prompt for inclusions/exclusions" is turned on, then the first selection is for the inclusion and
optional exclusion polylines. Ifa ".tin" is saved, it can be recalled in commands such as Elevation
Difference and used for stakeout and determination of cut and fill. If "Draw Triangulation" is
turned on, the triangulation lines will be drawn. When selecting entities for contouring and
triangulation, there are 3 types of entities that can be selected: Points, Breaklines and Contours.
Points would be point IDs, breaklines would be 3D polylines and contours would be 2D polylines
at non-zero elevation.

o MAP VIEW []

FIE WIEW DRAW COGO TOOLS
cmd: | Layer: [INCLUSION

(52 [2)2)[#)
5
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Volume (VOL):

Volumes can be computed by several methods, using surface files (e.g. ".tin" files), point ranges
and/or layers to define existing and final surfaces. Perimeters can be used to further limit the area
of the volume calculation.

& Volume By Surfaces B3 (2] e wmarview []
Final FILE WIEW DRaW COGD TOOLS
® File C:\Carlson Projects\Base.tin Select
- Paints, Breaklines
¥ Incl: ® Map® Layer| Excl: @ map® Layer|
Original
® File C:\Carlson Projects\Final.tin

- Points, Breaklines |
(" Elevation |U-UUU
" stockpile / Pit

J2

|5)[5)[2] [2][£][#)

Crnd: || Laer: P
B

% Volume By Surfaces

Final

" File

iw Points, Breaklines
¥ Incl: @ papl m Excl: (@ Maprm
Original

" File

Points, Breaklines Define |

Elevation |U-UUU
Stockpile [/ Pit

e

In the example above left, two tin files are used to define the surfaces for volume calculation, as
enclosed by an inclusion perimeter. In the example above right, the base surface might be defined
by points 1 to 15 and the final surface defined by the contour and perimeter layers. Referring to
the graphic below, which illustrates the same stockpile as above, the “Final” point range could be
defined as ALL points, and the “Original” point range could be defined as the base points of the
stockpile or points 1-15. Use the "Define" button to specify the desired layers and point ranges to
include in the calculation for original and final surfaces.
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So, using the settings above in the Volume routine, you would verify your two point ranges, then
click OK. For example, the “Original” surface point range would be set as follows using the

“Define” button for “Original” prior to clicking OK.

S solectentites v [ x|

™ Save Surface to File

¥ Points
Range:

Wildcard Descriptions: I

FERIMETER
PHTNO

Available Laiers Layers Used:

_I
=
{{l

Clicking OK moves forward to a shrink and swell factor screen. Only if you are set to English
units do you get the option for tons based on a density factor. In metric units, the volume is
presented in cubic meters. You can create a new surface TIN file that merges the original surface
with the final surface within the selected or assumed perimeter. If you do not have an inclusion
perimeter, then the largest "convex" figure defined by all final surface points and entities becomes

the default perimeter.



%U‘nﬁm Report Options
Cut Swell Factor: lr
Fill Shrink Factor: IT

[ Report Tons
1.300

[ Save Merged Surface to File

Clicking OK continues to the Volume Report.

& Volume Report

Area in Cut: 0.0 5.F., 0.00 acres j
Area in Fill: 58,791.6 S.F., 1.35 acres

Area exactly in daylight: 761.6 5.F., 0.02 acres
Average fill depth: 21.22 ft

Total inclusion area: 59,553.2 5.F., 1.37 acres
Cut wolume: 0.0 C.F., 0.00 C.Y.

Fill volume: 1,247,273.4 C.F., 46,195.31 C.Y.
Cut to Fill ratio: 0.00

Cut (C.Y.) [ Area (acres): 0.00

Fill (C.Y.) / Area (acres): 33789.43

The report can be saved to a text file using the “Save to Disk™ icon at the top of the screen within
“Volume Report”. Click the “Return” arrow to continue back to the Map screen. If you draw a
3D polyline perimeter connecting points with elevation representing the outer limits of the volume
calculation (using Draw, Polyline, 3D), then you can click on Inclusion and use the polyline as an
inclusion perimeter. You can also use drawn elements on different layers as part of the volume
calculation, if they are 3D, by moving them over to the right-column using the “Define” button.
Volumes can also be conducted between “File” surfaces, TIN files made with Triangulate &
Contour or within the Volume command itself using the option “Save Merged Surface to File.”
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3DPline -Fick point or point ID

i [ BB /].#|©]X|/| 1)
3 &

[
4

288 [2)2)12)

180 ft

Finally, if you are doing a stockpile and make the effort to put this outer perimeter in the
“Perimeter” layer, then you can select the “Stockpile” option within Volume, define the final
surface appropriately, and click OK. You don't need any other definition for the original surface.
This is because the Perimeter layer will define both the inclusion perimeter and the original
surface in this case.

& MAP VIEW []

FILE VIEW DRAW COGO TOOLS
Cmd: | Layer: [PERIMETER

28[58 [2)2)|£)
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List Elevation (LELV):
This command allows the user to pick on an entity and retrieve the elevation of that point. If you
pick on a 3D polyline, you will get an interpolated elevation at the picked point.

v Helx
ListEIev—F'iu:k polyling
Crrd: Layer: FNCLUSION

| Elev:22,000 Layer :CTR

=N %’
£ /

A
¥
Ao
e el K .
o .'__-
o

el i

R ,«/
@ ff 3 7
{ Pk 2 /! T
] .

N NN

Bl

250 ft
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Field to Finish (F2F):

This command will redraw the linework created with Feature Codes based on the current
coordinates of the points. So, if a GPS file was “processed” using a new localization, or a total
station survey was adjusted, the existing linework made by use of Feature Codes will erase and
redraw by connecting to the adjusted coordinates. In this way, polylines on the MAP screen
created by field surveying will be redrawn to recapture their association with the adjusted point
coordinates. Note that linework created by Feature Codes will redraw automatically in all graphic
screens after coordinate positions or descriptions are edited within File->Points. The F2F
command will restore linework to point-based positions after erasing or moving linework on the
screen.

o MAP VIEW [] SO MAP VIEW []

FILE WIEW DRAW COGO TOOLS FILE WIEW DRAW COGO TOOLS

Crd: | Layer: P cmd: || Layer: ﬁ

9
5,94

99,19
99,19
.94

5)(5)[2] (2] 2)[2)
25)(5)[2] (][ 2] #)

1
11 =
/.94

& contgure

Generall View ‘ Sets l

[Juse Layerized Points by Feature Code
[JUse Ctrl Pts for Map Selection

Use Unique IDs for Linework -
V‘_] —_ - .- — . [— . - | . ’

MNo. of Readings to Awg - TS: |1 GPS: |1
Enter/Store Icon - TS: Read & Store -

[w] Use Line Details -
|
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In the example above, a field survey of a curve through points 9, 10 and 11 created a bulging
curve due to erroneous measurement(s) of the true PC of the 3-point arc. If point 10 is clicked and
edited with the field code EP2 AFIT, the AFIT (or as user-defined in the Special Codes within
Feature Codes) on the middle curve point will force a tangent arc and adjust the true PC and PT
points, keeping the field-measured points on the tangent. Then if Field-to-Finish is selected within
the Tools menu, the curve will redraw. Note also that within Equip, Configure, if "Use Line
Details" is clicked on, this setting has the effect of automatically re-drawing the linework upon
any edits, without selection of Tools, Field to Finish.

When using Field to Finish, any line that is not ended with an "end" or "close" code will be
detected and presented. These are very common when using the "counter” or appended number
method of coding. This refers to coding a first EP as EP1, EP1, EP1, and a second EP as EP2,
EP2, EP2. In this case, no end code is used--the suffix on the EP indicates which line is being
coded and drawn. When these types of codes are selected (versus EP, EP, EP End or EP ST, EP,
EP) then you may be prompted as shown below. Typically, choose the option "End All". This
same screen is obtained by choosing the option "V" for Review (versus Redraw) when first
selecting the command. Update and Redraw accomplish the same thing

e . .
= Active Linevrork

Clear Clear all
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Image Overlay:

This command will attach an image database to the SurvCE drawing. Image databases are
georeferenced aerial photography or image maps. These image databases can contain multiple
large images that have been processed for quick display in SurvCE. The boundary for the image-
set is shown by a dashed line. Images are inserted in coordinate system and units of the image.
Image databases are processed with the Image X-Port utility of Carlson X-Port and take the form
of IMD or IDB files. Only using SurvPC, can images be directly imported as jpg, tiff and other
formats. The option to Save Image Boundary Points creates points at the 4 corners of the image,
allowing you to zoom to those points. However, Zoom Extents (upper left icon in MAP screen)
will zoom to the extents of the image if no points exist in the file.

WEy

VIEW DRAW COGO [TOOLS

Layer:

Centerline ]
3D Pline to PRO

Current Image Database:
None

Convert Polylines to 20

Edit >
Traverse Defaults

Surface 3
Field to Finish

Image Overlays

MGS Survey Mark Cuery

& Attach/ Detach World Image

v Display Ima [ save Image Baundary Foin

| Change Image I

Run Image Set Manager |

Images that do not have any georeferenced information built into them (or available in a separate
Jjpw or tfw file) must be calibrated within Carlson X-Port, the office software companion to
SurvCE, using the Image Manager. GeoPDF format is supported.

ﬁ' Google Earth

CEle EdR View Jool A0S Help

| (]

Geo-Calibrate the Google Image

+ Collectat least two points
thatcan be located on a
Google Image.

& Exportpointsto KML.

* Importthe KMLTile into
Google Earth.

* Save the Image with Google
Earth. File Save /Save Image.

& UsingCarlsonlImage
Manager create a world file
with Tool,Geo-Reference by
User Points.

& Processthe Image with
Image Set Manager.
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‘Web Map Overlays:

This command will allow for online maps to be applied to the background of the map screen.
Current options are Google and OpenStreetMaps. For this option to function properly, the data
collector needs to be connected to the internet.

© , Web Map Overlays v

Provider: t]
Layer: [Satellite | ‘gl
Dimension: [512x512 7]
Image Format: |PNG t]|
[] Use Reverse Graphic Screen style

Subject to Google Maps/Google Earth Additional
Terms of Service
(https://www.google.com/help/terms_maps.html)

Active: This allows for the user to activate the web map overlay (if checked).
Provider: This allows the selection of the web map overlay source (Currently OpenStreetMap or
Google).
Dimension: This allows for selecting the size of the web map overlay. Options here are:
o 256x256
o 512x512
o 1024x1024
o 2048x2048

Note that smaller resolutions will use less data and load more quickly.

Image Format: This allows for selection of the web map overlay format (either JPEG or PNG).
Once the preferred selections are completed, the web map overlay will show in the Map screen.
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0 MAP VIEW
FILE _VIEW DRAW COGO TOOLS

Cmd: | Layer: |0

NGS Survey Mark Query:

This command will search the published NGS database for all recorded monuments or control
points stored on the NGS website, within a specified radius of the current position. It requires an
internet connection by cell phone or wireless.

%m\rlﬁw D %HGSSI-IWW Mark Query
FILE VIEW DRAW COGO |TOOLS Projection: UTM/WGS 84/Automatic Zone Selection
cmd: || Leyer: ’TEMPLA — y | ERmm——
a 3D Pline to PRO Lat(dd.mmssss): N 0902'44.379661"
Convert Polylines to 2D " East ® West
Edit ” Lon(ddd.mmssss): W 85°26'33.979522"
[La=c=letaulty Search Radius (Miles): [o.2s
Surface >
Field to Finich Search NGS Datasheets |
ﬂ| Image Overlays Select File |
@2 | 3 NGS Survey Mark Query
L

& NGS Survey Mark Query

Search request has been sent
0%

Cancel

The default Search Radius is the area shown within the current Map Screen view. The latitude and
longitude are calculated from the map coordinates and current projection.

Since this is a NGS (US only feature) the search radius is in decimal miles. Search NGS
Datasheets will get all the datasheets for this search radius. You can expand the Search Radius
further as desired. The program sends a request to the NGS web site. Please be patient while the
data is being recalled--it may take several seconds. This will download a new search a copy it to a
folder NGS Control jobname. The default name for the file is gis.xml. The information in these
folders can be recalled (without internet connection) using Select File.




The points will appear in a list, as shown below, whether based on a fresh search or if recalled
using Select File.

& NGS Search Results & NG5 Search Results o Review File

On/Off | Point 1D Name [=] On/Off | Point 1D Name = H4416 DESIGMATION - MAYSVILLE LEWIS AND (=]
O | Hy1984 D34 HY 1984 D34 DH4416 PID - DH4416
[u] HY2046 D 55 HY2046 D55 H4416 STATE/COUNTY- KY/MASON |
O | Hy2507 FERMLEAF HvsenT EEONI EAF H4416 COUNTRY - US
O | HY2486 MAYSVILLE 1954 | H 1954 | H4416 USGS QUAD - MAYSVILLE WEST (1993)
[m] HY 2488 MAYSVILLE AZ MK H  Downloading DH4416 AZ MK H4416
O | HY2494 ___MAYSVILLE FIRST PRESB C1 H Datasheet ESB 1 pHa416 *CURRENT SURVEY CONT

E H4416
O  |HY2485  MAYSVILLE RADIO STA WFT HY2485 | MAYSVILLE RADIO STA WFT PH4416* NAD 83(2011) POSITION- 38 38 51.72845
a MAYSVILLE REYNOLDS TOB: | HY2484 MAYSVILLE REYNOLDS TOB: .| H4416™ NAD B3(2011) ELLIP HT-  121.092 (mete
i s TR o H4416* NAD 83(2011) EPOCH - 2010.00

L | | DH4416* <a href="http:/ fwww.ngs.noaa.gov/datur
T T H4416 hd
Data Sheeti Allon | AIOF | Import Points| Datg Sheet| _All on | mnoff | import points| 1 3]
T

By default, all the recalled monuments are unselected (Off). You can select individually or Select
All. If you highlight a point, you can study its full information by clicking Data Sheet. The
button Map Points stores all selected points to the coordinate file, and they will display on the
screen. If combined with an Image Overlay, points can be easily located for reference, usable as
GPS control points or as control for total station measurement.
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10 Tutorials

10.1 Tutorial 1: Calculating a Traverse (By Hand) with SurvCE

In order to do a hand traverse with SurvCE, go to the MAP screen by clicking the icon in the
upper right corner (appearing as a globe). While in the map screen, select the Map Settings icon
to set your Traverse Defaults

=

Traverse Steps:

1.

Sk wn

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24.

25.

To begin, you must key in the command for inverse by typing “I”’. This will establish your
occupied and backsight points. The command prompt will display the following:
Cmd:Inverse - Tr/Ss/Pick point or point No

Key in the backsight point number followed by the [ENTER] key.

Key in the occupied point number followed by the [ENTER] key.

Key “T” for Traverse or “S” for Sideshot followed by the [ENTER] key.

If you keyed in “T” for traverse, the command prompt will be waiting for an angle code by
displaying the following:

Cmd:Traverse - eXit/I/Ss/Angle-BC(1-7)<7>

If you keyed in “S” for sideshot, the command prompt will also be waiting for an angle code
by displaying the following:

Cmd:Sideshot - eXit/I/Tt/Angle-BC(1-7)<7>

The code choices you can key in are as follows:

1 - Northeast Bearing

2 - Southeast Bearing

3 - Southwest Bearing

4 - Northwest Bearing

- Azimuth

- Angle Left

- Angle Right

Key in the angle code of choice followed by the [ENTER] key

Key in the angular value in the dd.mmss format followed by the [ENTER] key.

If you selected a vertical prompt under Traverse Defaults, then key in the appropriate value
followed by the [ENTER] key.

Key in the slope distance followed by the [ENTER] key.

Key in the point description followed by the [ENTER] key.

Press the [ENTER] key to accept the next available point number or key in a new point
number followed by the [ENTER] key.

If you traversed, then you are now occupying the new point and are backsighting the previous
point of occupation. If you sideshot the new point, then you are still at the previous setup and
ready to compute the next point.

Options at the command prompt when presented with the messages listed in step 5 are as
follows:

X - Exit
I - Inverse
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S - Sideshot

T - Traverse
Note: in order to establish new occupied and backsight point information, you must use the “I” (Inverse) command and

define the backsight point first and the occupied point second.

10.2 Tutorial 2: Performing Math Functions in Carlson SurvCE Input
Boxes

Many input boxes in SurvCE allow the user to calculate math functions "on-the-fly".

To enter rod heights while in a GNSS setup screen that is not in your current units (e.g. you’re
using a 2 meter pole but working in U.S. feet), key in the following:

The Rod Height followed by “m” for Meters, “ft” for Feet and “ift” for International Feet followed
by the [ENTER] key will convert the measurement into your current units (e.g. 2m = 6.5617).
To compute the azimuth from one point to another to automatically enter in the azimuth while
using the Point by Direction option in Point Store, key in the following:

Point ID,Point ID (e.g. "1,2")

To add or subtract a value from the computed azimuth, key in the following:

Point ID,PointID+Angle (e.g. "1,2+90'")

Or

Point ID,Point ID-Angle (e.g. "1,2-90")
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10.3 Tutorial 3: Defining Field Codes, Line/Layer Properties & GIS
Prompting

SurvCE can have one pre-defined FCL (Feature Code List) file loaded with the job coordinate

CRD file.

The Feature Code List file stores pre-defined field codes that define Line/Layer drawing properties
and optionally GIS prompting. (More than one FCL file can exist but only one can be loaded at a
time per job coordinate CRD file.)

The operator builds this FCL file using option 5 “Feature Code List” in the File main menu. See
the figure below.

10B:VA_Beach ]

Equipl Surv ICOGOI Road |

1 Job 6 Data Transfer
2 Job Settings 7 Importf{Export ASCII
3 List Points 8 Delete File

4 Configure Reading 9 Add Job Notes

ature Code List  [IRS1:

After you select 5 Feature Code List, the following Code List pop-up box is displayed. See the
figure below.

Code List: VA_Beach

Code I Linewiark I Line Type I Layer Mame I Full T

4] | ]

| Add || Edit “ Eemove I
I

| Load || Save As || Special codes
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FCL (Feature Code List) files can be created, edited or reviewed on a PC using Carlson X-Port or
any Carlson Surveying office software. (SurvCE’s FCL file is equivalent to Carlson’s Field-to-
Finish FLD Table used in their PC office software. Transfer all PC Field-to-finish FLD table files
using SurveyCOM or Carlson Export. Select the Field Code Table option to upload the FLD file

to SurvCE as a FLC file.)

Defining Field Code Line/Layer Properties

To define codes with line/layer drawn features and, optionally, GIS prompting, select in the Code
List pop-up box “Add” (as shown in the previous figure). The following Add Code pop-up box
allows the operator to define Field Code Line/Layer drawing properties.

o cone i N |

Layer name:
Code: I I
Full Text: I
Palyline On: Polyline is 30:

fres = e =

| New At ibutes |

Code: Input one-word Field Code

Layer Name: Defines the layer the linework 2D & 3D will draw in using Store Points
Full Text: User defined full text description for code

Polyline On: Yes or No defines to draw or not to draw between similar codes e.g. EP, EP1
Polyline is 3D: Yes or No - Yes draws in 3D, No in 2D

New Attributes: This highlights after inputting all the Line/Layer drawing properties

The following EP code has been input in the FCL file. When Surveying using Store Points in the
Survey menu, inputting field codes EP, EP1, EP2 and so on will draw 3D Polylines between these
similar codes in the EOP layer. A 3D Polyline will be drawn in real-time when collecting data and
inputting EP or EP# codes in Surveyed points descriptions.

As mentioned above, “New Attributes” becomes highlighted after inputting all the Line/Layer
drawing properties. GIS prompting information can be added for this field code. If no GIS
prompting is applicable for this field code, simply pick OK and create another field code, or exit
and store the FCL file.
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Add Code (8]4 I Cancel I
Layer name:
Code: [P [For
Full Text: |Edge of paverment
Polyline Cn: Polyline is 30:
|ES =l s 3
| New Attributes |

Defining Field Code GIS Prompting

To add GIS prompting to a defined Line/Layer code, select “New Attributes”. This button can be
seen in the above figure at the bottom of the dialog. The following GIS Feature pop-up box is

displayed. See the next figure below. To define GIS prompting for the EP field code, select

“Add” in the Feature dialog shown below. The next pop-up box that appears, titled New attribute,
the Feature dialog). The New attribute dialog creates

is then displayed (shown below, underneath
GIS prompting.

MNarne: IEF' Marne: | Codes
Attribute I Type I Req. Frompt:
Default Walue: Set
Listvaluss: /P2 Ichar EReq.: IND B
4] 3]
Load Edit | Eemove
Up Diowin Save | | Add || Remove || Lp || Do || oK
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Load will load any existing Field Code GIS prompting for reuse. Edit reviews or revises existing

GIS prompting. Add creates individual GIS prompting, as shown in the figure immediately above

(New attribute dialog). Remove deletes any highlighted GIS attribute. Up and Down reorders

the sequence of GIS attribute prompting. Save stores input or edited GIS prompting and exits to

Line/Layer drawing properties.

Defining GIS Prompting

o Feature Code Name: No spaces GIS title for database

e Codes: Special codes, e.g. Date, Time, Lat, Long.

e  GIS Prompt: Including spaces full name for GIS

e  Default Value: Most common GIS value/default value

Set: Lets the operator highlight and select the default value if there is a List of attribute

Values.

e Type: Offers 4 options CHAR, INT, REAL and Code. Code Type will default to character
type corresponding to special Codes. Codes can be Char, Int. or Real automatically.

e Req: Requisite/required entry. Operator cannot leave any GIS prompt empty when this field
is set to Yes.

To add GIS attribute prompting for List Values, select the “Add” button within the New attribute
dialog, as shown immediately below. The figure below that shows the New value pop-up box.
The operator inputs, after selecting Add again, for each possible material (e.g. macadam, concrete,
brick, stone cobbles and so on).

New atiribute Cancel New value Cancel

Mame:  |WMATERIAL | Codes
Prompt:  [Road Surface]

MATERIAL
Default Yalue:; Set

I E Macadarﬂ
List Valugs: 1vPe: JChar Req.. INC' :l I

Add ” Remove || Up || Dot Il Ok I

The data input for all GIS List Values is shown in following figure below. Note that Macadam is
highlighted and will be the default value. If there are more than six attribute List Values, scroll
bars will appear. This defines only one GIS entry Material for the EP field code. Each GIS
prompt for the field code EP (e.g. Material, Location, Condition, Width, Slope and so on) will
require being created using Add in the Feature pop-up box, as shown earlier in this tutorial.
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New atiribute Cancel

Name:  |MATERIAL | Codes

Frompt:  |Road Surface

Default Yalue:  Macadam Set

Type: IChar :IReq,: Mo

.

Brick
Cobhled Stones

Add || Femove || Up || Diowh || ok I

Add, Remove, Up and Down pertain to GIS List Values prompting. Add and Remove create or
delete List Values entries. Up or Down reorders the highlighted List Value up or down. OK exits
the GIS prompting screen retaining the GIS prompting entries and Cancel exits and discards all
new inputs. The completed GIS field code for EP is shown below in the Feature dialog.

Feature
Mame: |EF'
Atribute Type | Req.
LOCATION Char e
COMDITION Char s
WIDTH Char e
SLOPE Char Mo
a >
| Load Add | | Remave
| ] Save |

With all of the GIS Features input — Material, Location, Condition, Width and Slope — the operator
can now select Save to store the GIS prompting for the field code EP. When storing points in the
Survey menu in Store Points with EP or EP#, 3D linework when ended will prompt for EP GIS
data as defined here. If 2D or 3D linework is created the GIS data will be attached to the

linework. Note that Location, Condition and Width are required input GIS fields. Load allows
selecting any existing field codes GIS prompting for reuse. Edit reviews or revises existing GIS
prompting. Remove deletes highlighted GIS attribute prompting. The Up and Down buttons will
reorder GIS attribute prompting. Save stores and exits.

Importing & Exporting GIS Information from SurvCE



é

SurvCE imports and exports ESRI SHP files. SurvCE solely uses ESRI SHP files to interface with
all GIS programs. ESRI SHP files are open architecture and are a widely used and accepted GIS
format for most common GIS packages. To import or export GIS data to or from SurvCE, select
in MAP — File — SHP File — Import or Export SHP File (Quick Import or Export only reads and
writes the drawing entities and doesn’t include the GIS info). There are two figures later in this
tutorial that depict this.

SurvCE Creates Three ESRI GIS Drawing Objects: Points, Arcs (Polylines) and Polygons
(Closed Polylines)

There are only three types of drawing entries in ESRI SHP files points, arcs (open 2D or 3D
Polylines) and polygons (closed 2D or 3D Polylines). The EP field code creates points and arcs
and/or polygons. GIS information is stored only to the arcs or polygons and not the EP points.

All GIS information for EP will be attached to the 3D Polylines. The second Field Code UP in the
FCL job file creates points only with no linework. The UP field code attaches GIS information to
the UP points. See the next two figures below.

Add Code
il : I
S Layer narme:
adtribute Type |Regq || - oo [P iy
HGT Char Mo o
CONDITION char Yiog Full Text: IUtlIlty F'ulei
COMMENTS Char Mo Palyline Cn:
[ro ~]
| [ »]
| toad | Edit | 4dd | Remove | New Attributes
| o | Down | Save |
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Save Feature Code List File

With two field codes (EP and UP) with GIS information input and stored, using option 5 “Feature
Code List” (in the File main menu), let’s collect some Survey data in Store Points with GIS
information. First, Save As these two codes into a Feature Code List file, as shown below.

Code List: VA_Beach Feature Code List
Code | Linework | Line Type | Layer Ma... | Full Tex ||| TYPE: [FoL Files
3 No DTy Uty o ||| S SystemCripata _
[ eackup Wa_Beach. fcl
[Acses
MY_DOT.fl
test firl
al | | B ok e
| Add | | Edit | | Remaove |
| Load || Save As || Special codes | Name:l\-’A_Beach.ﬁ:'

The Add and Edit buttons create or revise Line/Layer drawing properties and GIS prompting.
Remove deletes field codes highlighted. Load unloads the current FCL file and loads another
existing FCL Field Code List.

Collecting & Storing GIS information in SurvCE

To demonstrate collecting Survey data with GIS information, SurvCE is set to either Manual Total
Station or GNSS Simulation.

For Manual Total Station, go to the menu Survey — Store Points (see the next two figures). Follow
the figures for Manual Total Station. It is important, in the main menu, that File — Configure
Reading — HGT/Desc Prompt on Save is toggled ON!

JOB:VA_Beach ElL__ I MAP)
| =1 Sury (COGO | Road

JOB:VA_Beach i | MAP)

SideshotfTraverse

Building Face Survey

Instrument

2 Stakeout Points

7 Remote Elevation

| Instrument: |rianual Total Station =

3 Stakeout LinefArc | 8 Resection |
4 Receiver Utilities | 9 Peripherals | 4 Offset Stakeout | 9 Set Collection |
5 Localization | 0 About SurvCE | 5 Elevation Difference | 0 Set Review |




For GNSS Simulation, go to the menu Survey — Store Point (see the next two figures) and follow
figures for GNSS Simulation.

JOB:VA_Beach Kl | MAP)

JOB:VA Beach

HIL_]mAP)|

| Equip B} ICOGOI Roadl [ File IEquip Sury

2 r_ _a L I AR i Loa

.1 Store Points 6 Auto by Interval |

2 Stakeout Points | 7 Log 5tatic Data |
7 Instrument: |crs Simulation =

3 Stakeout LinefArc
4 Receiver Utilities 9 peripherals | 4 Offset Stakeout |
5 Localization | 0 About Sur¥CE | 5 Elevation Difference |

See these Manual Total Station example screen captures, shown here in the next four figures.

Store Point P
Point Murber:  Target Height: Add(D:4)=Litilty Pole
4 0.000 {Chary UTILITY PCOLE NUMBER
[ 1014
AR :15200'00" Fa:92000'00" Shi:E4.5000 {Char) HEIGHT
M:5052,2643 E:520L6.6537 £:497.7490 I 55
Point Description: | UP -
{Char) cond
EF
| Good [
{Char’y Comments
IJSC Survey Manusl Total Station
et | Preyious | Delete |

il | [T mar view [ IVENUY]
By T ___60ft FLE VEW DRAW COGO

i 4 cmd: || Ly Poliineto CL

|

CL o Polyline
¢ Convert Polplines to 2D
Edit oline

Input-Edit GIS Data Offset Settings

7@ af Traverse Defaults
]
"

L 60 ft

=N ; |
oY Q '
| 2
i, 2
@lﬂ\i DESE: _ HT:55
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GNSS Simulation screen capture examples are shown in these next four figures.

Store Point o=tecI i |l Store Point il Cancel ]
Poirt Mumber:  Target Height: Point Murmber:  Target Height:
E [3.281 2 2281
M:5073.2243 E:3030.9583 £:98,7679 N:5073. 2243 E:5030.9538 F:96.7679
HRMS:0.045 WRMS:0.087 FOOP:3.200 HRMS:0.045 YRIMS:0.087 PDIOP: 3,200
Paint Description: | Point Descriprion IEF' END

Lp p

| j Cancel | j Cancel

Add(ID:1036452394) >Edge of pavement Add(1D:10364523594) =Edge of pavement
(Char) Road Surface (Char) Road Surface
AT j |Macadam d
(iChar) Location - Sireet Numbers Name (Char) Lacation - Street Numbers Name
| 115 to 175 Rabin Road
(iChar) Condition {Char) Condition
|GDDd j E0% Good 25% B j
(iChar) Measured Width Excellent
| Good
Fair
MNext | Previous | Delate | QK | Bad

The sequence of shoots started with GNSS Simulation storing points 2 and 3 as EP codes. Point 3
was stored as EP END. A 3D Polyline was drawn between 2 to 3 and GIS prompting popped-up
after point 3 was stored shown above. Note in the Condition field the operator input data not
found in the default settings. Point 4 was stored using manual total station as a UP point code.
Point 4’s UP GIS prompting appeared after point 4 was stored. Points 5 through 7 were stored as
a closed polygon. This was done by storing point 7 as EP1 CLO to close back to the start point 5
of the EP1 3D Polyline. The GIS prompting appeared for EP1 (not shown) and entered. The last
sequence above was to exit Store Points and select MAP.
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Editing GIS Information on Arcs and Polygons — Input-Edit GIS Data

To edit existing GIS information stored on Arcs (2D/3D Polylines) or Polygons (closed 2D/3D
Polylines) in the MAP pop-up box, select Tools — Edit — Input/Edit GIS Data, and pick any
polyline or polygon. There are two figures below. The top figure shows how the closed 3D
Polyline between points 5, 6 and 7 was selected using this command. GIS data for the closed 3D
Polygon is shown in the second figure.

STORE PNTS il IMENU)

Fixed 70 ft
Al

=Y I

Y
glFt;hu Desc: HT:[3:281

E‘ 15010, 1840 E:5045.6037 £:996.8174

HRMS:0.038 VAMS:0.085 FIXED
The above figure displays the next EP code EP2 stored using GNSS Simulation. When ended
with a END or CLO description after EP2 SurvCE will prompt for EP GIS data to attach to the
polyline as defined above.

|+ Ep j Close

Edit(ID:1036452395)>Edge of pavemeant

-~

| 115 BOMND STREET

(Char) Candition

|G|:u:|d j
(Char’) Measured Width

[ 15°

Meant | Previous Delete | Save

The figure above displays the ease of reviewing, creating or editing GIS data using Input-Edit GIS
Data. From the MAP screen Input-Edit GIS Data was selected and the closed 3D Polyline picked
on the screen. The GIS data stored prior was displayed for review or editing. Any data point,
polyline or closed polyline could be selected using the Input-Edit GIS Data command in MAP and
new GIS attached to this entity or existing GIS data reviewed and edited.

Editing GIS Information on Points using List Points
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Input-Edit GIS Data only works creating, reviewing or editing GIS information on Arcs or
Polygons. To create, review or edit GIS information on points use List Points shown below under
File — 3 List Points.

10B:VA_Beach |]'- MAP »/||[ Pts: 9 Highest: 9 Setfings

. PtID | Horthing | Easting | Elevation | Description | PtIC

Equip | Sury | COGO | Road 1 500000 S000.00 500,000 Start 1

z2 50246.71  S011.29 9953722 EP 2

1 Job | 6 Data Transfer | 3 5038.22  5016.16 995817 EP EMD 3

= b (s} 97,749 LIP i

. 5 105.000  EP1 5

2 Job Settings | 7 ImportfExport ASCII | & 104127 EPL &

7 502450 495757 104,145 EP1CLD 7

i 2 Delete File | =] 510285 S014.01 995801  EF2 g

o 500651  S022.35 005,807 EP2 o

4 Configure Reading | 9 Add Job Notes |

5 Feature Code List | 0 Exit | il I =
Edit | add | End | Deete |

Highlight point 4 and select Edit (see figure immediately above). Point 4 is the only Surveyed
number with GIS data stored to the point. The Edit Point pop-up box appears, and can be seen in
the next figure below. To create, review or edit GIS information select Input/Edit Attributes (See
Figure 9-32).

Note: At the +UP box on top the down - arrow can be selected and one or more GIS field codes could attach GIS data to
this same point. Points, Arcs or Polygons can all have one or more GIS field codes attached to these entities.

oK Cancel |+ up

Edlit(ID:4)>Utlity Pale

5 (Char) LITILITY POLE MUIMEBEER.
PointID: I 4 Edit Motes
[ 1014
Narthing: I 50622643 ft (Char) HEIGHT
Easthg: | S016.6837 ft 355

(Char) cond
Eevaton: I 497.7491 ft IGund j

Description: I Lp {Char Carnrments
IJSC Survey Manual Total Station

INpuLEdit atributes
PULE | e | PI’EViDLSl Delete |
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Exporting SurvCE GIS Data as ESRI SHP files

v T T - |
ST VIEW DRAW QOGO TOOLS CurrentSHP: [ vA_Beach
D4F File 3 Ip—
yer: d
Lt Fe | P Salect New SHP | Export Al
Trnpork SHP File POINTS > 8
FLT Fram C#F Guick Impart SHP ARCS > 2
E Preferences Expork SHP Fils
Command Alases POLYGONS > 1
Quick Save 7 ¥ Include special attributes
Gl Exilt " i o Remave Arcs (offset cutoff): |0. 1
elp .
i E;;EBQ@@W ¥ Include Z Coordinates
@ L a0 i |

These final two figures, above, display the exporting of our VA _Beach MAP and GIS data. The
ESRI SHP file consists of 9 points, 2 arcs and 1 polygon (closed polyline). Only one point, point
4, has UP GIS data. Two arc polylines and one polygon have EP GIS information attached. Note
that Include special attributes is checked. This adds to polyline arcs and closed polygons the
polylines length and area to the GIS data automatically. Process with Export All checked stores
the VA Beach three SHP files automatically to a user defined subdirectory and a fourth SHP file
with 8 points without GIS data.
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10.4 Tutorial 4: Standard Procedures for Conducting GNSS Localizations

This tutorial is intended to assist users with the recommended localization method for SurvCE.

Other methods can be used and it is up to the individual users to determine which is best for them.
File Extensions

Localization File: *.dat

Geoid Model File: *.gsf

Coordinate File: *.crd

Raw Data File: *.rw5

Projections

It is essential that the proper plane coordinate projection is selected prior to creating a localization
file. This should be the first step performed during the creation of the job file and be performed
easily through File [ Job Settings [] GNSS.

Geoid Model

An important item to note is if the user intends to use a geoid model (typical for localizations that
contain less that 3 control points), the geoid model must be applied prior to the creation of the
localization file.

A local portion of the geoid grid must be extracted from the Carlson Geoid Model using Carlson
X-Port, SurvCOM, Survey or Civil/SurvCADD, and the geoid model file must be installed prior to
the creation of the local geoid file. It is also highly recommended that the local geoid file grid size
does not exceed 100 miles.

Web Link to the Geoid Files
http://update.carlsonsw.com/public/CarlsonGeoidGrids.exe

Transfer or Enter the Known (local) Points

It’s a good idea to simplify the process by transferring the known (local) points to the data
collector prior to going to the field. Conversely, the user can keyboard enter the known
coordinates for these points into the CRD file, one at a time, using File [] List Points [ Add. It is
not recommended that the user keys in the local coordinates from within the localization process
as transpositions can occur easily. However, this can be done as well.

Collect the GNSS Locations with Averaging

Using the Survey/Store Points routine, specify your point ID. It is good to use something that will
relate to the original known point. Example, if the known point for the first control point is 1, then
you may want to collect the measured location as 1001.

Use the average reading icon <A> to collect several epochs of data at each point. Typically, when
using a 1 Hz receiver, 10 to 30 readings will be collected to ensure that the RTK solution is
consistently reporting the same position for 10 to 30 seconds. On a 5 Hz receiver, the user may
want to collect 50 or more readings as 50 readings would be 10 seconds.

Create the Localization File

Once the data collector has points that represent the known (local) coordinates and the measured
data for these points, the localization file can be created.

Select Equip = Localization > Add to enter each point into the localization file.
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Local Point

The first dialog presented to the user will be the Local Point dialog shown below. Enter the known
(local) coordinate point ID or coordinates. If the point does not exist in the CRD file and
coordinates are entered into this dialog, do not enter a point ID. Select OK when the known (local)
position has been defined.

Local Point
(4 Caticel

Flease enter local coordinate valuess,
You ray Lee 3 point number fram
the current or control job,

Paoint From File: 1
=]

Local Morthing: |5IIII:I
Local Easting: | s000
Local Elevation | 100

Figure 11: GNSS Coordinates

The next dialog presented will be the GNSS Coordinates dialog shown below. Since the measured
locations for each point has already been recorded, the user will want to use the option From Raw
File in this dialog. Select OK to continue.

Page | 647



GPS Coordinates

(04 | Cancel ]

" Read GFS

" Enter LatitudeLongitude

+ Frorm Raw Flle

Figure 12: Surveyed Point

Next, the user will be presented with the Surveyed Point dialog shown below (top image). This
dialog allows the user to select or enter the GNSS measured point that represents the known
(local) point. If the user selects the GNSS measured point using the list icon, they should ignore
the current coordinates displayed in the List Points dialog shown below (bottom image), as they
only reflect the non-localized position at this point. The important thing to remember is that if the
local point was 1, and the GNSS measured point was 1001, the user must enter 1001 in this dialog.
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Surveyed Point List Points
ok | cancel ||[gettings || Eind || ok |[ Close |
Plaase enter a point number fram the PtiD | Morthing | Easting | Elevati
current or contral job for which raw #* 1 o000.0000  S003.0000 100,00
data exists. ¥ 1001 S017.9607  S007.5937  935.47C
Point From File: 1001

=l

Save the Localization File
Once all of the points have been added to the localization dialog, save the localization file before
exiting using the Save button.

Reprocess Raw File and Update Coordinates

At this point, all of the coordinates in the CRD file that represent the measured positions need to
be updated to reflect the newly created localization. To do this, select COGO [] Process Raw File
and process the raw file through the localization file. This will update the previously measured
GNSS points. Verify that the positions look valid by viewing the points in File [ List Points. You
should be able to compare the known and measured positions to see if they look right. Depending
on the localization method, the measured values may not be exactly the same as the original
known positions due to error that may have existed in the original positions.

Additional GNSS Measurements
Once the localization is defined, all of the GNSS points measured after its creation will be
recorded to the CRD file based on this localization.

Changing the Localization

If the user determines that they want to redefine the current localization during a job, they must
reprocess the entire raw file after making any changes to the localization file. It may be prudent to
simply define a new localization file from scratch, leaving the original intact, and reprocess the
raw file through this new localization file. Just remember that the last localization loaded, will be
the current localization.
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Selecting Projections for use in Localization

Whenever you select a projection or coordinate system, you can place it in a “most used” list of
coordinate systems to choose from under the GNSS tab in Job Settings. This list can contain one
projection system or many different systems the user selects.

Job Settings ok | carcel |

uptions | units | vew Job [N stakeout |

Projection; | Edit Frojection List |
[UTMAWGS B4UTM zore 16M -
UTMANGS S4/TM zone 16K
USA/MADEZKY North

LIS AMADZT K Morth
SWITZERLAND AZH1903+,Lv93
]

One Point Localization azimuti:
|Stat Plang Grid -

This is a special list of either predefined (e.g. KY North NADS83) or user-defined coordinates
systems. To get the list started or add to the list, select Edit Projection List and click Add
Predefined. Inthe U.S., for example, surveyors might want to keep the UTM (WGS84) system
plus the NAD83 and NAD27 “state plane” zones in the list for quick access, covering the region of
your work. European and other worldwide zones can be added. When setting up a UTM selection,
you can choose your zone, referencing the graphic below for the US:

UTM Grid Zones of the World
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You can see a map of the UTM zones online at:
http://www.dmap.co.uk/utmworld.htm
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To edit the list of saved projections, click on Edit Projection List. Here we select a user-defined
UTM system from the list to Delete or Edit.

Coordinate Projection Done I

Selection List:

UTIMAMGS 84T zone 16H
IS4 MaDE3 A0 Morth

LIS M DEF A Morth
SWITZERLAND/CH1903+/1. %95
LIKECSO/ T O M

< »

Delets | add Predefined |

Edit | | Add User Defined |

Choosing Edit will bring you to the screen below:

Edit/View System (0] 4 Canicel
System: LISAMADE3MA Mainknd

=Y En gl o rbert Conformal Conic 25P
Datum: Ma0E3

| Editiew Daturn | | Mew Datum

M. Paralliel:  [42.683333333 | False Northing:
S.Parallel:  [41.715666666 | [750000 m
C.Meridisn:  [71.5 | False Easting:
Lat. of Origin: [41 |2|:u:|n|:u:| m
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From this screen, you can select the Projection calculation method as well as calculation
parameters. Projections include:

Lambert Conformal Conic 2SP,
Transverse Mercator,
Oblique_Sterographic (Double),
Lambert_Conformal Conic_1SP,
Oblique_Mercator 83,
Stereographic, Oblique Mercator 27,
Transverse Mercator OSTNO02,
Oblique_Stereographic RD2000,
Oblique Mercator,
Cassini_Soldner,

Transverse Mercator 27,
Lambert Conformal Conic 27,
Transverse Mercator Alaska 27
Transverse Mercator 34

You may also use the buttons on this screen to edit the existing datum or create a new datum
definition.

Define Coordinate System (9] 4 Cancel I
MName: WESE4

Ellipsoid: | wesesan1 ~|
a |6378137 m  scale (opm):

1/f: |298.257223562776 [0

ol |5 fm  rot X |EI !
dy’ |EI m  rotY: |EI !
dz: |EI m  rotZ: |EI !

¥ GSF File is relative to WGESE4

The Datum definition screen is where you select the ellipsoid and Helmert parameters to apply.
If you select Add User Defined within the Coordinate Projection List screen, you proceed to the
screen below:
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howspsen IS

System: MyMNewSystem
Frojection: |Transver‘ae_Mercab:ur j

Daturm:
Load File | Mesw DiatLim |

Scale Factor False Nu:rﬂmng
. Meridian:
Zone Width: 6 False Easting:

Lat. of Origin: [0 o m

Here you enter the name of the new system and select the projection type and parameters, or you
can “Load File” to load a pre-defined system stored earlier (in the form *.sys or *.csl).

Coordinate Projection (0] 4 I Cancel I
Type: |SvS Files =l
(S0 \EMULATORWAZ\sUrvee\Releasetdatat,

AGDB4HIGEING sys
AGDB4HIGEINS2.5ys
AGDB4HIGGINS3. 5vs
alaskalsys
AlaskaNADB3_1.sys

o U

Name:|

If you select “Add Predefined” to create a new, stored projection system, you will be presented
with this screen:
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Coordinate Projecion [T Nz

Country:  |US&MNADE3 |
LISA MADES

Al EBast LS A NADZT

ALWESt  ansTRALL

s AUSTRIA

Ak 1T BELGIUM

AR T CANADA v

AR T

Ak

AR YT

B YT v

Here you can select the country and then the corresponding system for your area. There is a very
extensive list of European and Asian systems including in the list.
The “quick-access” short list of most used projections enhances job efficiency.
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10.5 Tutorial 5: Performing a Compass Rule Adjustment

In the example below, as shown in the next figure, the traverse was performed by occupying point
1 located at the NW corner of the block. The initial backsight was established by azimuth,
measured and stored as point 2 shown NW along the hanging le.g. Angles and distances were
measured in a clockwise direction. Point numbers 6 and 1 are at the same location and point
numbers 7 and 2 are at the same location. This method allows for the closing of the angles and the
measurement of all traverse legs.

SS/TRAV il §MENU)

150 ft

Desc: HT: IS

E =10}

Sl ell=lElEAll=

Process Raw File
Select “Process Raw File” from the “COGO” tab, as shown below in this figure.

JOB:Co..elss Rule Examp [f:|
File | Equip | Surv Road |
1 Keyboard Input b Station Store
2 Inverse ¥ Transformation
3 Areas § Calculator
4 Intersections
5 Point Projection 0 Point in Direction
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Select Raw File
The next figure below shows the standard Windows file selection dialog. Select the RWS5 file you

want to process followed by the “OK” button.

5 e |
Type: RIS Files e
@—,IC SSurvCEDemotData?h,

O eackup

(O csais

Cornpass Rule Example.rws
SuryCE_Demo.rws

Marme:

Select “Compass” from the adjustment options dialog box as shown in this figure below.

Process Raw File Cancel

Mo Adjust Crandall
Angle Balance Direct-Reverse Repart
Transit Drawe Traverse Lines
COrmpass Review RS File
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Reference Closing Point
Key in the initial occupied point number for the “Reference Closing Point #:” and toggle on the
“Apply Angle Balance” option, followed by the “OK” button, as shown in the next figure below.

Process Raw Data Options Ok, I Cancel ﬂ

Feference Closing Paint #: I 1
D I oo S #nply Angle Balance!
ast:  [20000 W ‘ertical Error Adjustment

Iy I 100 W Report Point Adjustments
W Report Unadjusted Points

¥ Report Sideshots

Closed Traverse
In a closed traverse scenario, the reference closing point will always be your initial occupied point

name.
Note that you will need two known points, or one point and a known azimuth, for a closed traverse. The angle balance

point will be the same location as the original backsight and will not be adjusted.

Open Traverse

In an open traverse scenario, the reference closing point will be a stored point name or coordinates
that represents the known values for the last occupied point in the traverse.

Note that you will need two known points, or one point and a known azimuth, at the beginning
and at the end of an open traverse; one point at the end will be used to close on and other will be
used for angle balance (when Angle Balance is applied). The angle balance point will be the same
as the last foresight point in the traverse and will not be adjusted.
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Traverse Points

You’ll notice in the Angle Balance Measurement figure below, since you keyed in the data
yourself, that the number of traverse points in this survey is 7. Since point 7 was only measured to
avoid and record the closing angle balance measurement by hand, in this example the traverse is
only from points 1 through 6. Replace the 7 in the “Ending Point Number” input box with a 6, as
shown in this next figure immediately below, followed by the “OK” button.

Note that point 6 should be the same location as point number 1 in a closed traverse.

Traverse Points 8].4 I Cancel
Starting Paint Mumber : 1
Ending Point Murmber: 6

Angle Balance

Select the foresight shot from the last occupied point to the original backsight location. In this
example, we would select the leg measured from point 6 to point 7, since point 7 was our foresight
angle balance shot to point 2. Press the “OK” button. In an open traverse, this would be the
measured leg that represents the known azimuth or bearing at the end of the traverse.

Angle Balance Measurement el ICann:eIIl

Select the Angle Balance Shot:

Dccupy P | Foresight Pt |

gn = ==

i

W N f 03 M
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Reference Closing Angle

Finally, we need to provide the reference closing angle (record). This is the original backsight
azimuth. Key in point 1 and point 2, or key in the known azimuth or bearing, followed by the
“OK” button.

In an open traverse, key in the stored point numbers that represent the values for the known
control points at the end of the traverse, or key in the known azimuth or bearing.

The adjustment report should be presented, and the adjustment should be complete. The angle
balance point number 7 will not be adjusted to fit point number 2, and can be discarded.

Reference Closing Angle Ok, I Cancel ||

easured Closing Bearing: M45200'08"A

easured Closing Azimuth: 314050'52"
sngular Error: -0.000200000

rom Point: I 1 To Point: |2
Feference Closing angle {dd. mmss): |45.DEIEIEI

Format
|7f"l"~.IE " SE S NN AT
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10.6 Tutorial 6: Advanced Reporting with GIS Attributes

Advanced Reporting with GIS Attributes is a powerful SurvPC feature and can be used in a
variety of useful ways.

For example, say a user is inspecting welded seams. The user has been tasked to create an
inspection report in Excel showing all the inspected welded seams.

This can be setup and executed within SurvPC.

This will be setup using Feature Codes within SurvPC. A feature code will be created with
various attributes assigned to it. In our example, the feature code ‘“Weld’ will be created with the
following attributes:

e PointID

Defect Code

Defect Location — Seam#

Northing

Easting

Repair Date

Repair Time

Repair Type

Approximate Size

Machine ID

Repair Tech Initials

Vacuum Test: Pass or Fail

Vacuum Test Date

Vacuum Test Technician

Each attribute can be setup specifically to assist the user to create the most efficient workflow. In
our example, we will setup each attribute as follows:

Attribute Type Required Editable Select-Only
Point ID Char  Yes Read-Only Yes
Defect Code Char  Yes Allow No
Defect Location Char  No Allow No
Northing Real Yes Read-Only Yes
Easting Real Yes Read-Only Yes
Repair Date Char  No Allow No
Repair Time Char  No Allow No
Repair Type Char  No Allow No
Approximate Size Char  No Allow No
Machine ID Char  No Allow No
Repair Tech Initials Char  No Allow No
Vacuum Test Pass Fail Char  No Allow No
Vacuum Test Date Char  No Allow No
Vacuum Test Technician Char  No Allow No

Table 1: Attribute Table - Advanced Reporting with GIS Attributes
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An attribute table, such as shown above, should be setup regarding any reporting required. The
user has many degrees of freedom setting up the attributes for a feature code. Each attribute can
have list values. For instance, we set our attribute ‘Repair Type’ to have list values of P, BT, and
C to indicate specific repair types. Attributes can have values that are times, such as our attribute
‘Repair Time’. Attributes can be automatically filled out if set to Read-Only. For instance, we set
our attributes ‘Point ID’, ‘Northing’, and ‘Easting’ to Read-Only. This means that when a point is
stored, these values will be automatically entered in the attribute table.
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Creating a Feature Code

In our example, we want to create a new feature code ‘Weld’. This is done from the File-Feature
Code command. This will present the user with the Code List screen. Click on the ‘Add’ button
to create a new feature code. This will bring up the Add Code screen, where we type in the new

feature code ‘Weld’ in the Code dialog box.

& dd cose
Code: ’EE
Category: [NO CATEGORY v/

Set Symbol | Name: POINT\spt6.bmp

Layer: |WELD Select | Color:
Full Text: | -

Entity Type: Edit Feature
@ point

MNotes
" 2D Polyline 4

" 3D Polyline

We want this the be in no category and setup a symbol of a blue square ‘point\spt6.bmb’. The ‘No
Category’ option is default whereas the symbol is selected using the ‘Set Symbol’ button and
browsing to the square icon. The color of the symbol is setup by clicking on the white dialog box
and selecting a blue color. We select the entity type as a point and continue by selecting the ‘New
Feature’ button.

Creating an Attribute Table

The attribute table shown above can be created within SurvPC by using the Add button for each
attribute. For example, to add the ‘Northing’ attribute, we click on Add, select the name as
‘Northing’ click on the ‘Codes’ button to use the default ‘Northing’ option, set the prompt (here,
we use ‘Location Northing’), and select the type. With the Northing attribute complete, we click
on the green check. Following this workflow for each attribute, we continue adding attributes until
our attribute table is completed.



%Feature [
Set || wELD
| Attribute | Type | Req. | Editab ~
POINTID
DEFECT_CODE Char |Yes | Allow
REPAIR_TIME Char Mo | Allow
APPROXIMATE SIZE Char |Yes | Allow
REPAIR_TECH_INITIALS Char |Yes |[Allow
AVASCINNIRMG TCCOT DACC CATI e Rlm Allmser T
4 )i | 3
Point Edit | | Down |
Load | Remaove | Add | Save |

The Prompt used for each attribute will be the column header in the Excel (.csv) report.

An attribute that is a function of time is defaulted to ‘HH:MM:SS’ format, but is user selectable
for ‘HH:MM’ eliminating the seconds, if preferred. This option is accessed via the Settings Icon
found in the Special Codes screen.

Storing Points with Feature Code ‘weld’
With our attribute table completed, we can store points in the field. We are storing point numbers
with the format ‘R1, R2, ..., R5* and using the code ‘weld’ to initiate our Feature Code attribute
prompts. Once a point is stored, the attribute list is shown for us to fill out. We have stored 5
points with the following attribute data.

Point ID R1 R2 R3 R4 R5

Defect Code BO BO AT DS T

Repair Time 10:41 10:42 10:54 10:44 11:00

Approximate 2x3 2x3 3x3 2x3

Size

Repair Tech GGG GGG GGG GGG GGG

Initials

Vacuum Test

Pass Fail P P P P P

g:f:“m Test — epin7 8/21/17 8/21/17 8/21/17 8/21/17

Vacuum Test AAA AAA AAA AAA

Technician

Repair Type C P BT C P

Defect Location S9 S12 S13 S7 S2

Northing 127606.6173 1276204441 127620.6660 127619.7337 127598.0587

Easting 5424926815 542497.1847 542491.4401 542489.862  542453.1694

Repair Date 9/21/17 9/21/17 9/21/17 9/21/17 9/21/17
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Times entered/edited can be of the format ‘1020’ for’10:20° — eliminating the need to type the
colon while in the field.

%Aﬂdmta | WELD j

2 [Foint] [ Save Values
(Char) Pointid: <<.PointlD.>>

2
I[Char) Defect Code
E <]
(Char) Repair Time
| 10:20

(Char) Approximate Size

|23 =]
D_ell Preleextl Save I

(Char) Repair Time (Char) Repair Time

|1020 =3 [1020
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Export ASCII — Attributes only (.csv)

Now we have stored our 5 points: R1, R2, R3, R4, RS, we can export the attribute data to Excel
for reporting purposes. This is accomplished via the File - Import / Export — Export ASCII
command.

e Select ‘Custom’ for the Coordinate Order and click on the Config button. Within the
Config button, click on the left arrow a few times to clear out the dialog box under Used.
Green check when complete.

© Custom
Preview:

Available: Used:
MORTHING
=
EASTING 4
ELEVATION
DESCRIFTION
LATITUDE ] 4 < b3

[ Write "DESCRIFTION" |
" Right " Left

e Select Comma for the Delimiter selection, ‘R1-R5’ for the Range selection, and the check
box for Attributes. We will now click the Settings Icon to select our Export Ascii
Preferences.

& Export r@

Settings lcon

File Type: |User Defined j
Coordinate Order:

|Cust0m j Config

Delimiter
® comma Space " Tab U Other
Range: |[EaE | Point Notes

Bxport = pgint Info

Precision: |0.0000 v | Other: & Attributes
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check when complete.
%Preferenoes
Export Other Delimiter:
® comma ¢ Tab [ Space
" other |, Counter: |1
[ Add Prefix to DESC:
¥ Include Header Standard A
Export Attributes:
¥ Only GIS:
[* Skip Attribute Names | Include Code Type
[ Include Connection Code
=
[ ]

Enable checkboxes ‘Include Header’, ‘Only GIS’, and ‘Skip Attribute Names’. Green

Click on the green check to open the ‘Ascii File to Write’ screen. In the Type dropdown

list, select ‘CSV Files’ and type in a filename in the bottom dialog box. Click the green

check when complete.

Open .csv in Excel

With the .csv document successfully exported, it can be viewed in Excel.

A B T D E F G H | J K

Defect Repair Approximate Repair Tech Vacuum Test Vacuum Test Date Vacuum Test Repair Defect Location
1 |PointlD Code Time Size Initials Pass Fail (format 7/27/17)  Technician Type Location Northing
2 |R1 BO 10:41 2x3 GGG P 8/21/2017 AAA C 59 127606.6173
3 R2 BO 10:42 2x3 GGG P 8/21/2017 AAA P 512 127620.4441
4 R3 AT 10:54 2x3 GGG P 8/21/2017 AAA BT 513 127620.666
5 R4 DS 10:44 3x3 GGG P 8/21/2017 AAA C 57 127619.7337
6 RS T 11:00 2x3 GGG P 8/21/2017 GGG P 52 127598.0587

L

Easting:
542492.6815
542497.1847
542491.4401

542489.862
542453.1694

M

Repair Date
9/21/2017
9/21/2017
9/21/2017
9/21/2017
9/21/2017

The exported GIS attribute data can be used for reporting purposes. Notice the Headers are what
we originally typed in the Attribute’s Prompt dialog box. The times are reported with colons in
HH:MM format without the need to type colons in the field (as shown above). Any point
attributes deemed important can be setup in this manner for easy data downloading and reporting.
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11 Troubleshooting

11.1 GPS Heights

SurvCE records GPS heights as the ellipsoid height, expressed in meters, at either the phase center
or the ARP of the antenna, depending on the GPS manufacturer. If the position is recorded to the
ARP, then the LS record (antenna height) will only reflect the user-entered value. If the position is
recorded to the phase center, then the LS record (antenna height) will reflect the user-entered value
plus the phase center offset.

SurvCE records the ARP position for the following GPS manufacturers:
e Leica
e Geodetics

11.2 Handheld Hardware

How do I reset the computer after a lock up?
Ranger
Hold down the power button until the computer resets or instructs you to hold it for 5 more
seconds to reset.

Allegro
Hold down the power button until the computer resets.

Why can’t I load the software?
The computer may disconnect from ActiveSync when there is not enough memory allocated to
“Storage Memory”. In the control panel, select the “System” icon followed by the Memory tab.
Position the slider so that there is 5Smb (5120 kb) allocated and not in use (i.e. if the “In Use”
value says 1024 kb then add 1024 & 5120 to determine what the “Allocated” value should be).

How do I clear the RAM backup and why?
Clearing the RAM backup seems to improve performance on the Ranger platform after new
programs have been installed or removed. Make sure that all software applications are closed
and select the “RAM Backup” icon from the control panel. Select the Delete button and answer
Yes to the three resulting message boxes.
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Why can’t I communicate through the COM port?

If you cannot communicate with the instrument, verify all COM settings in SurvCE and make

sure that they match the COM settings on the instrument. If communication has previously been

working and the COM settings have not been altered, try one of the following to clear up the

COM port:

e  Exit SurvCE, turn off the computer, Restart the computer and re-enter SurvCE.

e  Exit SurvCE and perform a soft reset on the device (Verify that all applications have been
closed).

e  Exit SurvCE and perform a hard reset on the device (Verify that all applications have been
closed).

How do I set the CAPS LOCK status?
Ranger
1) Hold down the yellow shift button [ ~ ] and the [ALT] buttons, then press and release the
power button.
2) A small keyboard should be showing. On the small keyboard, press the [CAPS] button then
repeat step 1 to dismiss the keyboard.

Allegro
Press and release the blue function button followed by the CapLk/Shift button located at the
lower left side of the keyboard.

How frequently should I charge the device?
We recommend starting every day with a fully-charged battery. Refer to your hardware manual
for specifics on charging your battery.

How do I calibrate the touch screen?
In the control panel of the CE device, select the “Stylus” icon to configure the “Double Tab”
and “Calibration” of the touch screen.

How do I turn on/off the back light?
Ranger
Hold down the shift button [ * ] and then press and release the power button.

Allegro
Press and release the yellow function button followed by the F3/F8 button located at the top
center of the keyboard.

How can I speed up the Allegro performance?
In the control panel of the Allegro, select the “System” icon and then the “Memory” tab. Set
your “Storage Memory” allocation to 8000 KB or 8 MB +/-. This should provide more RAM to
the system for operating the programs and increase performance.
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How can I Recover the SurvCE Icon if it Disappears?
It may be possible to lose the SurvCE Icon off the desktop if, for example, the power drains out
of the CE device. There are safeguards against this, but if it happens, follow these steps to
restore the icon:
1. Select Start (lower left on most CE devices, Ctrl Esc on the Ranger) and choose
Windows Explorer under Programs.
2. Navigate to the SurvStar directory (the directory containing SurvCE), which on some
devices is \Disk\SurvStar.
Look for the SurvCE Shortcut and highlight it.
Choose the Edit pull - down in Windows Explorer and choose Copy.
5. Then return to the desktop where the icons are visible and press ALT then tap into blank
space on the screen (sometimes referred to as ALT-Click).
6. Choose Paste Shortcut. That should restore it.

B~ W

If the icon disappears, this indicates some problem in the original installation of SurvCE, since
a process occurs to make the icon permanent. You can help ensure that your restored icon is
permanent by going to Start, Settings, Control Panel and choosing Perform Ram Backup.
Select Backup Now, as prompted. This should make the SurvCE icon remain even after full
loss of battery.

Can I lose data or get bad data if I Re-Boot my CE device?
If you re-boot your Allegro or Carlson Explorer or Ipaq or any other CE device you are using,
you can lose your antenna height or prism height information, because SurvCE does not store to
memory changes in antenna height or prism height, except in the following scenarios:

The hard save of antenna/prism heights is done when you exit the program, when you save a
configuration from the instrument icon at the top of the screen, when you say OK to Configure
Rover, Configure Base or Equip/Settings (for TS), when you change jobs, and when you enter
Equip/Comm Settings. Prior to release 1.50.007, in November, 2004, even Configure Rover
did not save the height information "to disk".

Therefore, if you re-boot, perform a hard reset, or otherwise exit the program by any method
other than the normal File, Exit method, recent changes to the prism height or antenna height
may not be saved. On re-entering the program, the X,Y position for GPS work, for example,
will very likely be correct, but elevations may have been lost. When using GPS, it is
recommended, after a re-boot, that you do the command Configure Rover to re-establish the
correct elevations, and in all cases (GPS and Total Station) it is recommended that you double-
check your antenna or prism heights before proceeding.
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11.3 Miscellaneous Instrument Configuration

Leica Robotic - Do I need to be in RCS (Remote Control) mode?
You must verify that you are NOT in RCS mode when using SurvCE with Leica robotic
equipment. It will appear as though you are not communicating with the instrument if this mode
is active. Refer to the Leica documentation for how to exit RCS mode.

Leica GPS - What firmware will allow radio channel changing?
Firmware version 3.52 or later is required for SurvCE to have radio channel changing

functionality.

Geodimeter 600 - What firmware version is required?
Firmware version 696-03.xx or later is required for SurvCE to operate with this instrument. To
check the firmware on the instrument, follow the key strokes: Menu, 5, 4, 1. The Geodimeter
640, for example, does not take measurements in reverse face. Therefore, when doing D&R,
set reverse face to angle only.

Sokkia GSR 2700 IS - What do I do when I get the Bluetooth pass key prompt?
This receiver does not require a pass key. If you are prompted for one, do a factory reset on the
receiver by holding the power key down until the message displayed is Factory Reset. Then
turn the device off and back on again. In Carlson SurvCE, clear the receiver from the Bluetooth
connections list and add it back in.
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11.4 Supported File Formats

What file types does SurvCE use or convert?

= ALI ISPOL Centerline File (Spain)

= ALN TerraModel Road Alignment File

= ALZ Form of CLIP Vertical Alignment File (Spain)

= ASC ASCII text file for point imports or Inroads Centerline File
= CL Carlson Horizontal Road Alignment File

= CRS TDS Binary Coordinate File

= CRD Carlson coordinate file in binary form.

= DAT Carlson Localization File

= DXF Drawing file format that can be used for exchanging drawings.
= EGM Carlson EGM Geoid File

= FCL Carlson Field Code Library file.

= FFF Older form of Caice Cross-section File

= FLT Carlson Triangulation Mesh File

= G99 Carlson Geoid99 File

= GRD Carlson Grid File

= GSI Leica file extension for Raw files, Roading files, etc.

= INF Carlson User Preferences Settings File

= INP MOSS Roading Files (Horizontal and Vertical Alignment)
= LIS Formof IGRDS Cross-section File

= NOT Carlson Note File

= OBS Geodimeter Coordinate File

= OSD A form of Geopak Centerline File

* PLT Horizontal Alignment Report file from CLIP (Spain)

=  POS Sokkia or Trimble Coordinate File

= PRO Carlson Vertical Road Alignment File

= RAS ISPOL Vertical Road Alignment File (Spain)

= RDS5 TDS Road Alignment File

= RDS IGRDS Cross-section File

* REF Carlson Base Station Reference File

= RLN TerraModel Road Alignment File

= RWS5 Carlson Raw Data File, TDS Raw Data File

= SC1 ISPOL Cross-section File (Spain)

= SCT Carlson Cross-section File

= SDR Sokkia file extension for Raw Files, Roading files, etc.

= SHP ESRI Shape File

= SUP Carlson Road Superelevation File

= TPL Carlson Road Template File

= TPT Carlson Road Template Transition File

» TRV Traverse PC Coordinate File and CLIP Format for Sections (Spain)
* XML LandXML File may contain a variety of file types (e.g. Roading/DTM)
* XRS Form of Geopak Cross-section File
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12 Raw Data

12.1 File Format
Carlson SurvCE RW5 Format

This section outlines the Carlson SurvCE RWS5 format in detail. The format is a comma delimited
ASCII file containing record types, headers, recorded data and comments.

The format is based on the RW5 raw data specification, with the exception of angle sets. Angle
sets are recorded as BD, BR, FD and FR records to allow reduction of all possible data that can be
recorded by Carlson SurvCE using the Set Collection routine. Essentially, these records are
identical to a sideshot record.

With the exception of the aforementioned angle set records, if the RWS5 specification is modified
to provide enhanced functionality, the added or modified data will reside in comment records to

avoid incompatibility with existing software. SurvCE writes latency in the GPS notes record of
the RWS file.

Backsight Record

Record type: BK
Field Header Description
opP Occupy Point
BP Back Point
BS Backsight
BC Back Circle

Example:

BK,OP1,BP2,BS315.0000,BC0.0044

Job Record
Record type: JB
Field Header Description
NM Job Name
DT Date
™ Time
Example:

JB,NMSAMPLE,DT06-27-2003,TM14:21:53
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Line of Sight Record
Record type: LS
Field Header Description
HI Height of Instrument
HR Height of Rod*

*GPS heights may be recorded to phase center or ARP depending on GPS make.

Example(s):
LS, HI5.000000,HR6.000000
LS,HR4.000000

Mode Setup Record
The mode setup will be recorded at the beginning of the raw data file.
Record type: MO

Field Header Description
AD Azimuth direction (0 for North, 1 for South)
UN Distance unit (0 for Feet, 1 for Meter)
SF Scale Factor
EC Earth Curvature (0 for OFF, 1 for ON)
EO EDM Offset (Inch)
Example:

MO,AD0,UNO,SF1.00000000,EC1,EO0.0,AU0O

Occupy Record

Record type: OC
Field Header Description
OoP Point Name
N Northing (the header is N space)
E Easting (the header is E space)
EL Elevation
-- Note

Example:

OC,OP1,N 5000.00000,E 5000.00000,EL100.000,--CP
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Off Center Shot Record
Record type: OF
Field Header Description
AR Angle Right
ZE Zenith (actual)
SD Slope Distance
Example(s):

OF,AR90.3333,ZE90.0000,SD25.550000
OF,ZE90.3333,--Vert Angle Offset

Store Point Record
Record type: SP

Field Header Description

PN Point Name

N Northing

E Easting

EL Elevation

-- Note
Example:

SP,PNI00,N 5002.0000,E 5000.0000,EL100.0000,--PP
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Traverse / Sideshot Record / Backsight Direct / Backsight Reverse / Foresight Direct /
Foresight Reverse
Record type: TR/SS/BD/BR/FD/FR

Field Header Description

0]y Occupy Point

FP Foresight Point
One of the following:

AZ Azimuth

BR Bearing

AR Angle-Right

AL Angle-Left

DR Deflection-Right

DL Deflection-Left
One of the following:

ZE Zenith

VA Vertical Angle

CE Change Elevation
One of the following

SD Slope Distance

HD Horizontal Distance

-- Note

Example (s):
TR,OP1,FP4,4R90.3333,ZE90.3333,8SD25.550000,--CP
SS,0P1,FP2,AR0.0044,ZE86.0133,SD10.313750,--CP
BD,OP1,FP2,AR0.0055,ZE86.0126,SD10.320000,--CP
BR,OP1,FP2,AR180.0037,ZE273.5826,SD10.315000,--CP
FD,OP1,FP3,AR57.1630,ZE89.4305,SD7.393000,--CP
FR,OP1,FP3,AR237.1612,ZE270.1548,SD7.395000,--CP
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GPS
Record type: GPS

Field Header Description

PN Point Name

LA Latitude (WGS84)

LN Longitude (WGS84, Negative for West)
EL Ellipsoid elevation (in meters)

-- Note

*GPS heights may be recorded to APC or ARP depending on GPS make.

Example(s):
GPS,PN701,LA42.214630920,LN-71.081409184,EL-21.8459,--CP /Brass Disk

Alphabetical listing of Record Types

BD  Backsight Direct
BK  Backsight

BR  Backsight Reverse
FD  Foresight Direct
FR  Foresight Reverse
GPS GPS Position in Lat (dd.mmss) Lon (dd.mmss) and WGS84 Ellipsoid Elevation in meters
JB  Job

LS  Line of Sight

MO Mode Setup

OC  Occupy

OF  Off Center Shot
SP Store Point

SS Side Shot

TR  Traverse

-- Note Record
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Alphabetical listing of Field Headers

AD  Azimuth Direction (0 for North, 1 for South)
AL  Angle-Left

AR  Angle-Right

AZ  Azimuth

BC Back Circle

BP  Back Point

BR  Bearing (this field will be recorded as N123.4500W)
BS  Backsight (when back point is not defined)
CE Change Elevation

DL  Deflection-Left

DR  Deflection-Right

DT Local Date MM-DD-YYYY)

E Easting (the header is E space)

EC  Earth Curvature (0 for off, 1 for on)

EL  Elevation (GPS value is ellipsoid elevation in meters)
EO EDM Offset

FE  Foresight Elevation

FP  Foresight Point

HD  Horizontal Distance

HI  Height of Instrument

HR  Height of Rod

LA  Latitude

LN  Longitude

N Northing (the header is N space)

OC  Occupy Point Coordinates

OP  Occupy Point

PN  Point Name

SD  Slope Distance

SF Scale Factor

TM Local Time (HH:MM:SS)

UN  Distance Unit (0 for feet, 1 for meter, 2 for US feet)
VA  Vertical Angle

ZE  Zenith

- Note
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