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OVERVIEW

This is Bentley’s new Survey application which stores elements in Microstation, not the GPK,
although Points and Survey Chains can be exported to a GPK. It has drag and drop
capabilities of *.cor files with automatic processing based on PCodes. TIN creation is
automatic also. This process is quite a bit easier to use than GeoPak Survey and handles
large numbers of points better than the GPK. Its use is recommended but not required at this
time.

Some notes:

1. Scale — Point Cells, Symbols, Line Styles, & Labels are controlled by Model Property
Scale. This needs to be set to the correct scale prior to loading points.

ﬂ
fype! Design | 20 =]
Mame: | Default
Description: |Master Model
Ref Logical: |
A [0 =l
E-IJF'."E'_'," MDOT Line Style Scale: Global Line Style Scale "l Iw

7 Update Fiskds Automalical
[T"% Survey MDOT IV Update Fields Automaticall

-
] Cell Properties
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[” Canbe placed as an annotation cell

OK | Cancel |




NOTE: A variable has been set in RWD’s workspace for DA to scale based on the
Model Properties scale instead of using Annotation or Global Line Style Scale. If
you need to scale already processed DA data, you can change the global line style
scale for line styles and use regular scale commands on cells & text.

2. Settings -> Design File:

) Design File Settings X]
Category
Active Angle General | . m
Active Scale Publish ECData False -
Angle Readout Style File Name CRWDDATAlin e
fFods . n
] ) se VBA Macros False
Civil Formatting .
Colar WBA Feature Macros
Data Acquisition -
Blemert Atibutes
Fence Import Coordinates As Contr | Mewer L
(Grid Control Point Features TRAVICPINSIPK
lsometric

Snaps -
Stream Link Code Before Feature False
Views Link Codes 0 Mone 0 1)
Working Units Linking Method Field Code

Feature Exclusions 1 PO PP ;I

Focus tem Description
Select categony to view.

GeoPak’s Point Codes have been exported to rwdsvy.xml and our Seed files have been set
to read this file by default. Other default settings are also established in Microstation’s Design

File Settings dialog (shown above).



Linking Codes

Linking Codes are shown below. The big change from GeoPak Survey is that you cannot have consecutive
Start Codes (L). You start a Linear Feature with L and do not assign this code on subsequent shots of the same
PCODE. When you get to the last shot of the linear feature, you enter EL. An example format follows the table below.
Control Codes provide the ability to enable special treatment of specific points to be automatically implemented

during the data processing.

| LinkCode |.ﬂ.]pha | Mumeric
Mone Mone 0
Start L 1
StartPC C 2
ArcPC PC 3
MNonTanPC NTC 4
ArcSingle SAP B
ArcTodre CC 6
MonTanFT NTT 7
ArcPT PT 8
ArcToggle ocs 9
End EY 10
CloseShape C5 11

W

CircleDiameter CDIA -1
CircleRadius CRAD -1
RectangleWwidt RECT -1
Tapelistance DIST -1
JoinPoint JFT -1
MewTemplate TMPL -1
Elevation LW~ -1
LIpDown Lo -1
LeftRight LR~ -1
FrontBack FE" -1
AftributeMame | AN” -1
Attributealue AV -1
Attibutefrray | AAT -1
OtmSpaot My -1
DtmMoSpot D -1
DtmBreak oe* -1
DimMoBreak  DNC -1

Control codes must be assigned after
the Field code. Control codes can only
be Alpha values. Control and Linking
codes can both be used on the same
point as long as the Control code is
last. Control codes must be separated
from the Field or Linking code with a
space.

LIKING CODES

Start — used to begin
creating a Linear Feature
StartPC — Starts a linear
feature in Arc Mode

ArcPC — Used to specify the
beginning of a tangential arc
or curve within a Linear
Feature

NonTanPC — Used to
specify the beginning of a
non-tangential arc or curve
within a Linear Feature

ArcSingle — Creates a three
point arc with previous and
next points (does not work
at beginning or end of a
Linear Feature)

ArcToArc — Ends previous
tangent arc and begins
another tangent arc (must
be preceded by ArcPC)

NonTanPT — Specifies the
end of a non-tangential arc
or curve within a Linear
Feature

ArcPT — Specifies the end of
a tangential arc or curve
within a Linear Feature

ArcToggle — Toggles
between NonTanPC and
NonTanPT (depends on
pairing)

End — Ends the linear
feature (not necessary in
most cases)

CloseShape — Closes the
ends of the linear feature by
adding right angle at both
ends and intersecting

Close — closes the Linear
Feature back to the first
point

CONTROL CODES

CircleDiameter — Draws a circle of specified
diameter around this point (must be within
Linear Feature)

CircleRadius — Draws a circle with specified
radius around this point (must be within
Linear Feature)

RectangleWidth — Draws a rectangle from
two points and specified width (must be
within Linear Feature)

TapeDistance — Allows field measured
distances to be applied to the Linear
Feature — All measurements are applied 90
degrees from previous segment. Positive
values turn right and negative values turn
left. (must be within Linear Feature)

JoinPoint — Joins this point to specified
point name (does NOT have to be in linear
feature)

NewTemplate — Same as InRoads TMPL —
Consecutive Start codes will get this linear
feature paralleled and translated based off
of initial points

Elevation — Sets the Elevation of this point

UpDown — Changes final elevation
coordinate of point by value entered

LeftRight — Changes final coordinate of
point by adjusting left (-) or right (+) of
measured observation by value entered
FrontBack — Changes final coordinate of
point by adding or subtracting a distance
from the measured distance

AttributeName — One method of getting
attributes for a point (pairs with Value)

AttributeValue — One method of getting
attributes for a point (pairs with Name)

AttributeArray — One method of getting
attributes for a point (Names and Value in
array)

DtmSpot — Include in DTM as spot
DtmNoSpot — Do not Include in DTM

DtmBreak — Include in DTM as break

DtmNoBreak — Do not include in DTM




TOPO11.COR
1, 10000.00, 10000.00, 201.00, HWVCM

2, 1171789, 8353530, 20321, GD, L; ASPHALT

3, 11707.85, 9351.25, 203.35, GD

4 11716.10, 9386.77, 20292, GD, EL
1172515, 9372.63, 204.35, GAS, L

, 11718.80, 9361.48, 20456, XROW, L

, 11718.80, 9361.75, 20491, PP, L

, 11702.91, 9387.80, 203.27, GO0, L
11589.87, 9358.36, 202.04, G

10, 11667 .83, 9349.93, 205.02, GO, EL
11, 1171213, 9356.29, 203.24, RCPLS, L
12 11688.69, 9363.81, 203.00, RCPLE, EL
13 1170699, 9325.35, 204.20, PEL, L

14 1169945, 9302.57, 204.51, PER, L
15, 11688.11, 9265.71, 20313, XROWIL, L
16, 11686.64, 9261.01, 202.32, WATER, L
17, 11566.30, 9410.56, 20546, PP, L

18, 11402.72, 9360.82, 205.70, XROWL, EL
19,11400.39, 9356.91, 20548, WATER, EL
20,11370.10, 9411.51, 20410, PER, EL
21,11376.63, 9434.96, 204.30, PEL, EL
22,11434.13, 9455.70, 204.10, XROW, EL
23, 1141797, 9431.58, 204.03, GD, L, GRAVEL

W08 =] o un

24 11386.86, 9442 45, 20436, GD1, L
25,11417 .18, 944719, 20470, GD
26, 11402.76, 9459.58, 204.56, GD1
27,11434 .48, 949419, 205.34, GO0, EL
28, 1141936, 949966, 203.45, GD1, EL
29,11401.10, 9465.65, 204.67, PP, EL

30, 11398.48, 9478.71, 203.30, GAS, EL
31,11421.24, 9450.68, 202.20, RCP24, L
32,11397.94, 9458.15, 202.45, RCP24, EL

An example of using Control codes:
129,11803.685,9340.780,210.500,1SB RECT18,L
130,11827.698,9325.126,210.500,1SB RECT18,EL




An example of using StartPC (“C”) —

File Edit

TEST2.asc - Notepad

Format  View Help

Draws a Curve.

1567,

[L566,1449540.
1449529,
1568,1449529.
1569,1449543.
1570,1449564.
1571,1449586.
1572,1449606.
1573,1449647.
1574,1449710.
1575,1449767.
1576,1449808.

0963,1037479.
2485,1037471.
7103,1037458.
7804,1037446.
8291,1037436.
6519,1037430.
7611,1037430.
2789,1037429.
9593,1037429.
2379,1037429.
0380,1037429.

6812,
4791,
5933,
2765,
4944,
2482,
1993,
8887,
6630,
5963,
2240,

235.
234,
234,
234.
234,
235.
235.
235.
236.
237.
237.

2478,
8457,
4259,
5967
8962,
3618,
6106,
8451,
5804,
0697
2392,

PER,C
PER,
PER,

,PER,

PER,
PER
PER
PER
PER

,PER

PER,EL

Loading ASCII Points

DA has Drag & Drop ability. You can drag an *.cor or *.asc file to the DA window (on a field
book) to process points. You can have multiple Field Books or as long as you don’t have
duplicate points in different .cor files, you can drag and drop .cor files into one Field Book. The
latter is really required because it allows you to combine linear features from different COR files.

° Optlon 1-Drag & Drop - Drag & Drop a COR file to the Data Acquisition Window.
v LT ABC AT AT kth Dﬂtﬁ3 obs
ki B [ erh e "
¥ T Q?E & rloads || Data3.xyz
- ; z oy = 5 = ent Pla |7 patad.ct [ |
35 G 99 &
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: v Y R e [ catas.xyz
PP & data-acquisition.
Fres .lﬂ data-acquisition-
pcumer
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o G v [ [ E Q 2@ Eler, Ke |2 db.prj
pul || db.spp
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Data Acquisition a1 x —
> = cal Dis || default.sd
Seiect DEt_aiIs DRW |7 dist3-07.ct
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My Field Books pblic (i) [ dist3-07.xv2
- Surfaces & (Vrwe dm.ct
Feature Styles Livilts { = _Iﬂ
[A™y Fiters . ,
dataset-da.cor
COR File
Date modified: ...
Size; 205 KB

A Field Book called Default 1 is created. You can change the field book name from the
default name in the DA Details dialog.



11 Data Acquisition Details

= Bement List | i |Message Ce.-rrterl P Adjustment Hesurtsl

Field Book

| Control Points | Data Files | Linear Feature | Point Features | Setup Points | Observation P
NAi=d Boolc]| ] 0 0 ] ] ]

111 Data Acquisition Details
'E Blement List | i MESSEQE.‘ CE-‘thEfl Wun M]UStI'I'IE.‘f'I‘t H.E-'SIJ":SI

Field Book
MName |Cnntrn| Paints | Diata Files | Linear Feature| Paint Features | Setup Points |Clb:sewatinn =
A HWY 0 0 0 ] ] ]

Depending on the extension of the file, you may be prompted to choose the format of the file
when you drag & drop. ASCI! files are processed with the one selected below. (*.TXT, *.COR,

& *.ASC are all read by the data format that will process MDOT’s Coordinate file correctly (See

below).

Lietz-Sokkia SDR33 14 Char (*.sdr)

TDS 48,95,F52 (*.rw5)

TDS 48,95 F52 (Australia) (*.raw)
Geodimeter 500 (*.dat)

SMI Version 7 (*.raw)

SMI Version 6 (*.raw)

Leica Data Pro (*.gsi)

WildSoft2 GIF-10 (*.fld)

InRoads AASHTO SDMS (".sdm)

InRoads Topeon FC4 (*fcd)

InRoads TDS RwS (*.rw5)

InRoads TDS Raw (*.raw)

Mississippi DOT (*.bet;*.cor)

Comma delimited PtNumMEZCode (*.bd:*.cor)
Comma delimited PtNumXYZ Code (*.tut)

Comma delimited PtNumNEZCodeCode
Space delimited PtNumMEZ Code (*.bd)

Once this is done, points are processed.
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Points with no matching Feature (Pcode) are shown on a different color (purple):
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p) . GBRL" 204.0006
LT
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"‘“ 108 TREL™ 209, Boee
GBRL1™ 204 . Bade

TCL 20924230

0l

212, pagE

e Option 2 - File Loa
In lieu of Drag & Drop, you have the ability to right click Field Books and tag NEW and
then right clicking the field book created and choosing Load a File.

Data Acguisition

e =

Select | Details

=k Diefautt
T Field Books
] ﬁnw :
sufac I B
/ Suye Delete TrimbleLink. ..
ExportTo »  Leica DBX...

Choose the type of file you want to import.
x|

‘\7;\7; | » Local Disk (D:) = temp = &it ~ hwyll = - lmll Search hwyll
Organize >  New folder = ~ [ 9
¢ Favorites =1 Mame + | Date modified | Type

B Desktop prajdbs 2/19/2010 1:12PM File folder

4 Dawrloads | 7] closeFigure.coR. 11/16/2007 11:05AM  COR File

=L Recent Places 7] export.cor 1112010 &:12 AM COR File

o s || H135MPSN. cor 8/9/2007 3:53 PM COR File

B Desktop | 7] H135MPSN-DA. cor 6/25/2010 2:05PM  COR File

- Libraries |2 HWY11.COR 1/7/2010 7:47 AM COR. File

£ Documents 7] HWY 11-alpha.COR 7/25/2008 12:58 PM COR File

@/ Music 7| HWY 11-nroads-L-EL.COR 1/5/2010 1:21PM COR File

K| Pictures ] Hw¥ 114nroads-pluspaund. cor 6/25/2010 LLOSFM  COR File

._‘ﬁn"t‘;::ﬁ'{ﬂﬂ_‘ 2| HWY 114nroads-pluspound-2.COR 1/11/2010 9:15 AM COR File
/% Computer | latdong. bet 4f8,2008 3:04 FM Text Docume

ti.. Network 7| mdot.COR 2/11/2010 8:44 AM COR File

L;J Control Panel | 7| New-Pcodes.COR 7/23f2007 3:50 PM COR File

B8 Al Control Panel

B A e Pid|

4

Zininnn 1 1IJ|J| ana

~An Sl

File name: I

x| |comma delimited PthlumNEZC 7|
Comma delimited PtNumNEZCodeCode (*.td;™.cor)

Al Files (=)




The points are processed and elements drawn in Microstation when the file is chosen
and Open is tagged.

e Subsequent Data Sets

Subsequent data set (*.cor) should be dropped onto the existing field book (if no duplicate
points exist) or a new field book (if duplicate points exist) (Not preferred method because you'll
have issues combining chains). Note, if duplicate points exist, you can add a suffix to the
preceding field book prior to loading subsequent field books. Select all the points in the
Il%c:aéalls dialog and see example below to add a suffix. A+ would put an A in front of every point.

+ | E
Select | Details
W Default
= E . aFL|Ie|c| Books - Hame | Display | Link Code | Feature | Attributes Pair | DTM Attribute
H | Les = rrmi i i,
B Default ! :} Ed|t selected items, »
. . Data Files IA...|
. %4 Control Points & Finditem. » | Z* Display 3
- - S O] View v |2 Lk code > L—m

Survey Features
You can expand the Imported Field Book to access the Point & Linear Features.

1) Display — Control graphical display of the features by checking the button next to the
feature. In the example below, only 1SF features are displayed.

(5]
+ | E

Select | Details

=M ; =
=[5 Feld Books
El § Defautt 1

b . . Data Files

#] %4 Control Poirts

D" Point Features
L—_I 7 IJr!ear Features

----- |:|. 158
----- O 15BLK
----- . 15F o
----- O 15m
----- O 258
----- O 2sF
----- 0. socC
Lo | DD




2) Details

The details pane shows specific information on point & linear features from which you can

export, visualize, utilize view tools, change linking codes, etc.

this document.

I']1Data Acq
Select | Details
=-[F[ Default
T Field Books
E|---|?_| | Defau 1

~[*s Data Files

—[5 Contrul Points

=-[J% Poirt Features

=-FE Linear Features
..... 0o 1se
----- 0. 15BLK
..... S 1SF
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..... O 2se
..... O S agF
..... O S BoC
..... O /" BR
..... O 7 BRL
..... O S CD
..... O J oL
----- 0. cwp24
..... O S CPAD
----- M. DITcH

) Data Acquisition Details

More of this is discussed later in

=101 x]

‘= Element List | ' Message Centerl ¥ Adiustment Resutts I
Name | Display | DTM Attribute | Feature | Attributes Pair | Descri =
DITCH False DetermineByFeature DITCH
GD_3 False DetermineByFeature GD
15F_11 True DietermineByFeature 15F
FENE False DetermineByFeature FENE
FENE_2 False DetermineByFeature FENE
FENE 4 False DetermineByFeature FENE
L= isF | | |
£ Edit selected items. » SHED
|| Finditem. 3 cD
25F
— View »
Ol View 15F
| | & Selection 3 Sl
| |"s  Exportselected items. .. 3 co
_— e R/ BRICK
|- _{[=] Manage Point Feature List...
BRL
[~ |[Z] EditPoint Features ... S
: Convert to Graphic Linear Feature = PEL
|| % Convert to Point List Linear Feature CL
— 3 Delete selected ite ShP
elete selected items, BOC

3) Converting to Point List Linear Features
To allow combination/breakage of chains and the ability to add/delete points from a
linear element, you need to convert all linear features to Point List Linear Features.
This will be automatically done in subsequent versions. Editing done to a Point Chain
List is reflected in your TIN. You can go one step further and Convert to Graphical
Chains but edits made are not reflected in your TIN but you do have the option of
creating the TIN from Graphics which is discussed in the Surface area later in this

| Feature

D
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Select | Details
E-[#]E Default =] : :
£ Field Baoks Name | Display | DTM Attribute
=[] Defaut 1 D : D
..... = \r Data Files D False &
----- % Control Paints True
-[1% Point Features False
B[ Linear Features False
""" O L 15B || 2 Edit selected items.
.+ 1SBLK
..... 1SF | <X Finditem.
..... ] 15M 1 view
""" 0. 258 | | & selection
0. 2sF
..... 0. eoc — r':h Export selected items. ..
..... 0. er — =
..... 0. EBRL =
..... 0. co ||l
..... O cL |
o 1 Conwvert to Point List Linear Feature
..... H Eg‘:é‘i |%
_____ M DITCH hd| | | X Delete selected items.




when you choose all is grayed out.

Bulk Converting Linear Features to Point List Linear Feature.
If you’ve already converted some Linear Features to Point List Linear Features, the option to convert

To figure out which ones haven’t been converted, select them, &

then convert them, sort the data acquisition details dialog by Creation Type, select all rows with a

Creation Type of GeneratedByLinkCodes, & then right click and choose Convert to Point List Linear

Feature.
Data Acquisition Details
= Element List | s Message Center | ¥ Adjustment Hesuhsl
2 Edit selected items. 3
& Find item. b | Feature |Attributes Pair |Zone | Description |Creation Type
Tl View e XROWN :
A Selection 3 =
wn  Export selected items... b cL 1 GeneratedByPointList
= Manage Point Feature List.., FFR 1 Fenerated PuPrintl izt |
— Edit Point Features ...
B Convert to Graphic Linear Feature ’_Done Processing change events | o | ] E
“%y  Convert to Point List Linear Feature 1 [ 1 [ 1 [

Editing Survey Features

NOTE: Data Acquisition has to be open to edit Survey features.

1) Auto Identify

Make sure Microstation’s Identify Elements Automatically is on.
AccusnaE button and go to Properties to access this toggle.

&l Show Hide Tools » SICIE
j Feel |

[~ Enable AccuSnap

¥ Show Tentative Hint

¥ Display Snap Icons

[T Update Statusbar Coordinates

[ Play Sound On Snap

[T Hilte Active Element

v Identify Elements Automatically
[ Enable For Fence Create

¥ Popup Info Autormatic vI

Delay (1/10 sec): I h

Pz
@
2
X

i
With this enabled, you can hover over elements to see their info.

Right click the



[Complex Chain } Line
Level: X_MOM_TRANS_BUILDINGS

Also, Toggle ON Accusnap.

2) Point Feature Editing
Right Click and choose Edit Point Feature.

User Preferences
Task Menu
Civil Accudraw

Project Manager

Copy
Mave
= Scale
“s. Rotate

i Mirror

Edit Point Feature
Create Control Point

Level Off

Example 1: Close Shape
The following dialog is invoked. In this example, the Linking Code was changed
from End to Close to close the building shape.




Example 2: ArcSingle — Change the Linking code from None to Arc Single to
change this part of the linear feature to an Arc.

Result

Example 3: Include Point as Spot in DTM. (Note, Displaying triangles is
discussed later in the chapter but changing a Point DTM attribute is shown
below:

Detem'lineByFe -
NotSet
Determine By Faatu
DoNotInclude
iSpot
SpotAndBreak
Breakiime
Void
BreakVoid
DrapeVoid
Boundary
B DrapeBoundarny
Contour
f Hole
Izland




Example 4: Editing the elevation of a group of points.

True Mone DetermineByFeature 1
n ]
h ]
]
A10 ne n ]
./ Edit selected items. s =
| | R Find item. v | 2> Display 3 N
L 1T View b | 27 Link Code 3 _
. n ]
= A Selection b | 2*  Feature » _
: uy  Export selected items.., v | 2* Attributes Pair » _
|| @ Create Control Points from selected items. s DTM Attribute  » =
.
t—{ % Delete selected items. ' Zone » _
o IEEmERE n ]
7 Easting b ]
y ER
AZ5 True None PEl - Elevation I+D 5
27 Tree  None PE| 7 VBAMacro v : 9

3) Linear Feature Editing

Right Click a linear element & Choose Manage Point List

Edit Linear Feature
=| Edit Point Features

Convert to Graphic Chain

Level Off
Parallel

Select Al
Select Mone

' Select Previous
Displayset Set

Cut to Clipboard
Copy to Clipboard
Paste from Clipboard

Delete Element

Element Information

The following dialog is displayed where you can add points to, break, or combine linear
elements.

I'7) Point Featu SHED_2
0 X I AN whe el |

Add Delete Select | Up Down | Join Break | Transpo

Point Feature
Mame

[ ] =
30635 =
30640 I




EXAMPLE 1 — Add Point to Chain:
In this example, | am going to add the point in the lower left to be included in this shed.

Tag

the last Point line and then tag Add.

+  [] Point Feature List: SHED_2

X 9
Add | Delete Select | Up Down
Add Point Feature

Name

30638 =
30639

Tag the button to the right and data point the point.
&) oA v

Add Delete Select | Up Down

Paint Feature

Name

30638 =
30633 =
30640

DetermineByFeatu

—



| Point Feature List: SHED_2

O X S |~ Vv
Add Delete Select | Up Down

Point Feature

Mame

30638 &

30635 &

30640 =

30664 =
y B a

Example 2 — Break a Chain and delete point from chain:
In the following example, | am going to break a chain and delete a point to get rid of a crossing
breakline.

User Preferences
Task Menu

Civil Accudraw 3

Project Manager b

Copy
Move
Scale

: Rotate
An Mirror

[Z]| Edit Linear Feature
=| Edit Point Features ...

Step 1



Step2

Step 3

Step 5

Ditm : DetermineByFeature
1040545,3210 1187835, 1400 458.8693 CW
32°45'55,9056" 27172059, 28527

-

O X a9 [~ v [ (&
Add Delete Select | Up Down | Join |Break
Point Feature
Name
30030 =
30031 =
30032 G
30033 =2
30034 =
30035 o
30036 =
o &

Break Linear Feature

71 poin

O X = |~ v
Add Delete Select | Up Down
Poirt Feature
MName
30032 =
30033 =
30034 =
) 30035 =
) 30036 e
30315 =
30316 =

=10] x|
&>

Transpose

User Preferences
Task Menu
Civil Accudraw

B
Add Delete Select | Up Down

Project Manager

7 Copy
Maove

Scale

Rotate

Mirror

Edit Linear Feature

Edit Point Features ...

Point Featurs

Name

30313 r
30316 =3
30317 o
30318 ©r
30319 o
30320 53
30321 o

Feature PER_4

QX | = [~ ¥
Add |Delete | Select | Up Down
Point Feature

Name

30315 e
30316 e
3037 e




O X 4+ [~ v
Add Delete Select | Up Down

Point Featurs
Name

30316 &
30317 =

N0

Result

Example 3 — JOIN 2 Chains
.

IL]) Point Feature List: TCL
A L ~ W =

O X @
Add Delete Select | Up Down reak | Transpose

Point Feature
Name

38
37
36
35
U

Join Linear Features

\ . o\
Note: You may have to select all the points in the list and Transpose the points to get the chain
in the correct direction to join.

I"_\ Point Feature Lis

O X & [~ v |z = -
Add Delete Select | Up Down | Join Break | Transpose

Poirt Feature
Name

Example 3 — Delete a Chain. Note: Convert to Linear Elements prior to deleting. This process
leaves the points in the dataset.



M) Data Acquisition Details

= Bement Lit | o Message Center | ®- Adustment Resuls |

Name | Display | DTM Attribute | Feature | Attributes Pair | Zone

CL True DetermineByFeature CcL

True DetermineByFeature

1
CL_1 True DetermineByFeature CL 1
CLRD True DetermineByFeature CLRD 1
cL2 True  DetermineByFesture cL 1
CLRD_401 True DetermineByFeature CLRD 1
CLRD_402 True DetermineByFeature CLRD 1
CLRD_403 True DetermineByFeature CLRD 1
CLRD_404 True DetermineByFeature CLRD 1

1

p

3
[ | 2 Edit selected items. 3 cL 1
| |R Finditem. » cL 1
o T ’ cL 1
CL 1
| A Selection 3 oL P
: uy  Export selected items.., 3 cL 1
|__|=] Manage Point Feature List... cL 1
— ! Edit Point Features ... (=L L
|| cL 1
w1 Convert to Graphic Linear Feature cL 1
|| onvert to Point List Line CL 1
| [ Delete selected items. \ E'[ 1

4) Crossing Breaklines

Tag the Message Center Tab on the DA Details dialog and then tag a line to locate crossing

breaklines which you can then edit as des

i= Hement List

cribed above.

1) pata Acquisition Details

“ Message Center | ¥ Adjustment Resutts

Description

Exporting to COGO

Since Point & Linear Features are stored in the DGN and you can edit this data as discussed
above, there is no reason to write all these to a GPK. At this time though, you may want to
the GPK to be used to Store Parcels, to be used with

export specific points or linear features to
the Best Fit Alignment tool, etc.

1) Export the whole fieldbook:

Q Surface: All Field Books has crossing breaklines;

B} Crossing detected at 1040585.0918 11878 & between PEL (Fi
¥, Crossing detected at 1040618.5128 1189092 4680 between FOCE_
¥, Crossing detected at 1040647.8277 1189091.9223 between BRL_1¢
¥, Crossing detected at 1040646.0478 1189093.0451 between BOC_§
¥, Crossing detected at 1040679.9933 11891509348 between CPAD
¥, Crossing detected at 1040681.1908 1189149 3029 between CPAD _
¥, Crossing detected at 1040682.1409 1189148 1914 between GD_7 ||

¥, Crossing detected at 1040682 3161 1189146 0812 between CPAD _
¥ Mmecina dstartad =t 10ANTIG MR 1186198 R hatwaan FOCR




1) Data Acquisition

== =

Select | Details

E-[]E Defaut

=" Field Books
i-[#]"% Data

1% Contr

=B

I v
[ GAs
R GD

Load
Delete

3

R  EoportTo M| GEOPAK Format
Hobe

‘. linear Featares

InRoads Format
MX Format
LandXML Format

2) Display/Exporting points, Survey Chains, or Category of points

Probably the easiest way to Display/Export a Survey Chain, a group of points, or a
Category (i.e. All Property related shots) is to turn off Display of the Field Book and enter
the Feature Styles Tree and check the appropriate item(s) as shown in the example
below which is exporting all Property, CL, & ROW related points.

Mk 1P

B

E
Select | Details

[ E Defautt
- T}; Field Books

1) i

[0-E-E- 5 E-EEE]

#-m-a-2-2-EHAO0REO0 O [m]

s0o00d

Load

-
" Feature _ Delete 4‘

S —cro 1| oo ]
" Default InRoads Format
/" Non-Transportation MX Format

/ Pavemert Marking LandXML Format
" Properties

S ROW.

/" Rural Drainage
/" Safety Devices
Transportation

" BOC

* BOHC

* BRGC

* BRN

© CD

? CL

Surface

Surfaces (Creating a TIN File & Contours)

Overview:

The steps below show how to display triangles and contours, how to export the triangles to a GeoPak TIN
file, creating Surfaces from 3d Graphics, and merging TIN’s. Triangles, Contours, etc. are automatically
generated when points are loaded based on whether a Pcode is set by default to be included in the
trianglulation. Note that if you are dealing with a large number of points, you may want to

PCODES included in a TIN:



f@ Tranzportation

BOC Back Of Curb

BOHC Back Of Header Curb
BRN Bridge End

BRGC Bridge Column

CD Concrete Drive

CL Centedine

CL¥ Centedine with no CL Stripe
DD Dirt Drive

EP Pavement Edge

FOC Face of Curb

FOCE Face of Curb Bottom
FOCT Face of Curb Top

FOHCE Face of Header Curb Bottom
FOHCT Face of Header Curb Top
GD Gravel Drive

PD Paved Drive

PEL Left Pavement Edge

PER Right Pavement Edge
POC Paint on Curve

POT Point on Tangent

PS Secondary Road (Paved)
RW Retaining Wall

SH Shoulder

SHP Shoulder (Faved Edage)
U5 Secondany Road (UnPaved)

& Non-Transportation
BERD Bilboard
1 BUILDINGS
BUSH Bush

» [B CDP Concrete Drive Qutside of R.
CEM Cemetary

+ [ DDP Ditt Drive Outside of R.O W,
£ FENCES
FLAG Flag Pole
GBM Bench Mark

+ B GDP Gravel Drive Qutside of F.O.
&GP Gas Pump
GRAV GRAVE
HEDGE Hedge

* PARK Parking Lots Qutside of R.O.

+ &) PDP Paved Drive Outside of R.OW
POND Pond

. RREW Residertial Retaining Wall
SDISH Satelite Dish
STANK Septic Tank
SW Side Wark
TANK Tank
TREE Tree

« [=2) TREEL Tree Line
UTAMK UnderGround Tank
WELL Well
VAL Commercial Vacum
PKM Parking Meter
SPRIMK SPRIMKLER
FTAMNK Propane Tank
SIGN Sign

+ ) CPAD Concrete Pad

Rural Drainagel
*DITCH
*PDCH
*WW
* HDW

f& ¥-Sections

LT Left Spot Shots

RT Right Spot Shots

L Left Spot Shots

R Right Spot Shots

BL Break Line

* BRL Break Line

BR Break Line

TE Top of Bank

TOE Top of Bank

TOE Toe of Slope

DCH Ditch Flow Line

DFL Ditch Flow Line

+ B SPOT Spot Shot
TOW Top of Water
OHW Ordinary High Water
HW 100 Year Flood

1) Settings:

Dissolve Option, Side Length of triangles and Major & Minor Contour Intervals can be set by tagging All
Field Books under Surfaces. These settings are not used by default so they will need to be set as shown

below disregarding

(=]

Select | Details

Triangles & Breaklines.

N [

Default

Surfaces

:= Hement List

Survey Surface

Name | Dissolve Type

Nj; Field Books

All Field Books

' Message Centerl e Adjustment Results I

| Side Length

L LD

| Triangles | Breaklines

| Major Contour | Minor Contour | High Range

| Low Range |

[

|;3\JI Field Books | SideLength 100

132 20

5503.5710: 11 5248.2760: 11 |

2) NOTE: If you have a large number of points, you may see some slowness when editing

features because of the automatic triangulation adjustment.

You may want to delete the

surface (Shown in image left below) and then come back and create a surface from field
books (image right below) when editing is complete.



E| ,_ SLlrfaces

H -
D Featurs Create Graphics
i [A™ Fiters Vertical Exaggeration... *

Export to... 2

3) Viewing a TIN

=

=ik =
Select | Details

=[] Default
E-[A7y Field Books
1] Defaut 1

[
Create Surface...

3 Empty Surface

From Field Book. 3

From Field Book Selection Set...
Import External Surface... »

s.....vv Filtters

Impert From Point Clouds

Open Surfaces -> All Field Books -> Features and check triangles to view the Triangles.

4) Exporting to a TIN

Triangles can be exported to a GeoPak TIN by Right Clicking All Field Books and Export

to GeoPak TIN.

- I:=

Select | Details

=101 x|

=[] Default
7-[#]"; Field Books
< Surfaces
+- Al Field Books
7 Composing Elements

< Composing Sufaces
/" Features

Spots
Breaklines

&5 Triangles

----- O Holes

Maijor Contours
Minor Contours
Boundaries
lsland

Voids

Break Voids
Drape Voids

Drape Boundaries

GEOPAK TIN
InRoads DTM

- Composing Surfaces

7 Features M FIL
O  Spots LandXML
O - Breaklnes

-5 Triangles

5) To create a surface from 3D graphic elements (i.e. Photo/Lidar):

All Field Books are combined into one surface with a default name of “All Field
Books” but there are times when you need to include/create a TIN from graphics
such as Lidar & Photo surveys. The steps below show how to create a Surface
from 3d Elements (in this example, a photo survey.)

a. Reference in the 3d DGN containing the 3d elements.

b. Create an empty surface by right-clicking the Surface branch in the Data Tree then
choosing Create Surface from the menu and Empty Surface from the submenu to
create a Surface 2 as shown below.



I1i pata Acquisition
+ | E

1111 pata Acquisition

- E] Select | Details

Select | Details =-[ZE Defaul

= [ Defaut EI '.'-_I- Iield Books
5 [ Field Books - B-[) Defaut]
._jl Defaut 1 = .. Sufaces
: LOEe Al Field Books
E . =
Creat' Surface... | Empty Surface ‘0O Surface 2
- / Feature Styles From Field Book. .. 4 [¥]is" Feature Styles
Ay Fiters From Field Book Selection Set... > By Fiters

Rename the Surface in the Details Pane if you wish and also set the Side Length
option in the Data Acquisition Details dialog.

(50
+ | E
Select | Details

Data Acquisition Details =-[7][d Default
1= : M,
:= Element List | <+ Message Car =B Field Books

- @[] Defaut 1
=7 Surfaces
+ All Field Books

Survey Surface

MName | Dissclve T
Nore | =0

/" Feature Styles

Use MicroStation's Element Selection functionality to select every instance of a
particular graphic feature (spot or breakline or void etc.).

In the Data Tree, expand the Features branch and right-click on the Surface Feature
corresponding to the selected DGN 3D graphical data. For example, if you selected
breaklines in the workspace, you would then right-click on Breaklines in the Data
Tree. In the image above, the selected items were breaklines, so the right-click and
import were performed on the Breaklines branch.

On the pop-up, click Import Selection.

+ | B
Select | Details

H-[J% Unear Features
i.-[J%= Observations
[ = Sufaces
E||:| All Field Books
-[i¥" Composing Elements
-. Composing Surfaces
-, Features
E||:| Phato
|:| +" Composing Elements
|:| -. Composing Surfaces
=-[J." Features




g. Repeat the select and import process for all other Surface feature types you wish to
import from the graphical data: Spots, Triangles, Holes, Boundaries, etc. Each type
of feature must be imported separately.

Note: This 3d graphics can be in the DGN containing the field survey or another 3D DGN
referenced to this file.

6) Merging/Appending Surfaces

Both the Merge and Append functions combine two surfaces into a single surface; the difference
is that Merge is a destructive operation while Append is not.

Example: You might combine an aerial survey with field survey data or a LIDAR surface with
field survey data.

Example: Merge Surface 1 into Surface 2

When Surface 1 is merged, all the data in Surface 2 underneath the boundary of
surface 1 is destroyed and then Surface 1 is used to fill the destructed area.

Example: Append Surface 1 into Surface 2.

When Surface 1 is appended, Surface 2 remains 100% intact. The data contained
in surface 1 is intermingled with the information contained in Surface 2.

Two Methods to Create a Merged/Appended Surface:

1. Merge/Append surfaces already contained in the DGN file
2. Merge/Append external surfaces

Merge/Append Internal Surfaces

Create a new, empty surface to contain the merged/appended data:



71 pata Act o [m] S

v | [
__ Select | Details
e
& =) E|--- Eflefaul't
Select | Details I__—_ID nn FEEH Books
=-[FE Defaut H-J ] Feld Book
5[] Field Books - Surfaces

L1171 Feld Book D < Al Field Books

- . D « Phaoto
MY Create Surface... ¥ Empty Surface i
Hf B on Fild B i« Al-Merged
| /" Feature Styles From Field Boo EI'" - Feature Styles
: *, Filters ImportExternz | 7 BA™y Fiters

Import From Pe->

Right-click on the new surface and choose Append From.

Select the base surface. This is usually the largest surface or the one that acts as
lowest level of information to be superseded or augmented by more detailed

information.
_ ] x| = @ &
2 (=]
Select | Details "‘-?:— gy
=[] Default = A A
E'"l;lj'.; Field Books T
I' Field Bool:

i

[—] . Surfaces
#-[J-= Al Field Books

&[]« Fheto
&[]~ .
[ Feature Sty Create Graphics
..... ™ Fiters Vertical Exaggeration... ¥
Append External Surface
Export to... 3
Delete

Append From... r All Field Books
- Photo

Right-click again to merge or append additional surfaces.



/' pata Acquisition o [
+ | E

Select | Details

=-[#][ Default

=1-[Q7; Field Books
=[] Field Book

Bl = Surfaces
D + Al Field Books

&[]~ Phato
R B
=[] 7 Feature ¢ Create Graphics
v Filters Vertical Exaggeration...
..... .
Export to... 1
Delete
Merge From..

Append From. .

Rearrange Surfaces

Now, You'll have 3 surfaces to display with the All-Merged being a combination of
the Field Books & the Photo (3d Graphics) data.

Merge/Append External Surfaces

The process is identical to the internal surface process except that, instead of using
surfaces already stored in the DGN, you must select external files with formats
supported by Data Acquisition. The external surface can be any of the supported
surface type. The external surface is either appended to or merged with the existing
surface.

One Internal Surface\One External Surface

Right-click on the surface to which you wish to add surface data.

Choose Append External Surface or Merge External Surface from the menu.
Navigate to the desired file and double-click it.

Import Two External Surfaces, Append, then Merge

Import the surfaces you wish to merge (see Importing Surfaces).

Create an empty surface (see Creating an Empty Surface).

Right-click on the newly created empty surface then choose Append From
and select the first of the imported surfaces.

Right-click on the newly created empty surface then choose Merge From and
select the second of the imported surfaces.

Right-click again on the previously empty surface then choose Merge From and
select the second of the imported surfaces.


mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Merging_or_Appending_Surfaces.htm#Merge_Append_Internal_Surfaces
mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Demo_Topic.htm#Field_Data_Formats:
mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Demo_Topic.htm#Field_Data_Formats:
mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Creating_Surfaces.htm#Create_a_New_Surface_by_Import_External_File
mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Creating_Surfaces.htm#Create_an_Empty_Surface

Merge Two External Surfaces
Import the first surface you wish to merge (see Importing Surfaces).

Right-click on the newly imported surface and choose Merge External Surface
from the menu.

Navigate to the desired surface file then double-click it.
¢ Changing Merge/Append Order

Surfaces are processed from the top of the surface list to the bottom. Each
surface in the surface list is merged/appended to the result of the merge/append
operations performed on the items above, thus there may be occasions where
the order of surface merging needs to be adjusted. To do so:

Right-click on the surface name in the Data Tree and choose Rearrange
Surfaces from the menu.

On the Composite Surface dialog:

1} Composite Surface E]}:@

AV >4
: Up Down Delete Append i

: SurfaceName Composite Type

Aerial Append
All Field Books | Merge

Select a surface and click the Up arrow to raise the selected surface's position in
the surface list.

Select a surface and click the Down arrow to lower that surface's position in the
surface list.

Select a surface and click Delete to eliminate the surface.

Expand the drop-down and choose whether you wish the surfaces to be Appended
or Merged.

Adding graphical elements

You do have the ability to add graphical elements to DA.

1. Copying linear elements - An example is that the Survey crew picks up Face of
Curb only & you need to generate the Top of Curb (Copy 6” over & 6” up). You


mk:@MSITStore:C:/Program%20Files/Bentley/Documentation/Data_Acquisition_Help.chm::/Creating_Surfaces.htm#Create_a_New_Surface_by_Import_External_File

can just use Microstation’s Copy Parallel in a Top View and copy it 6” and then
use Microstation’s Move command with a dx=0,0,0.5 keyin to move it up 6”.

The linear element is included in the TIN automatically

2. Elements drawn in 3d can be added to a Field Book as graphical elements by
right clicking a field book and Loading Features from current Graphics.

=[] Default
E| Nj; Field Books

TrimbleLink... Delete

Leica DEX... Export To »
JdMEarreamares
bservations

Features From Current Graphics

This feature examines all graphical data in the current DGN model and compares the symbolgy
against the currently loaded style file. Where the graphical data symbology matches a style file
feature, the graphical data is converted to Data Acquisition Point and Linear features.

If a style is not matched, it’s just added as a linear feature which can be edited to be included as
a spot, breakline, etc. in the TIN.

Implementing with existing projects processed with GeoPak Survey

You can import visualized graphics as mentioned in the #2 item in the section above but this
does not maintain point numbers & survey chain names.

To maintain GeoPak Survey processed point numbers & chain names, you would:

1) Go through GeoPak Survey, open a dataset, then tag Update OBS & XYZ, and then
Process Update or Create New which updates/creates new .OBS & .XYZ files.

3. Drag & Drop the XYZ files into DA choosing XYZ CTL Type as the data format (if
prompted).



