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1. Defining Geometric Design in CADD
Define geometric design in MicroStation utilizing BDE and PROWAG design guidelines

and standards.

2. Creating Design Points

Design points are created for the proposed design at each node using the following

steps:

2.1  Creating a new survey field book in Project Explorer

B View 1, Default
Era®- AIRNEHS O BDE|H%E

4 Project Explorer - X

9 Uty Model  E Survey 2 Civil Model  “¥p Civil Standards <
B[ Survey Data
=-[~E Default

IR Field aclee ]
A"y Fiter} New...
Mt Create Terrain Madel From Field Book Selection Set

5" Properties

2.2 Renaming field book

B View 1, Default
B-ad- ARQRMY O BEHLE

4 Project Explorer - X

9 Utiity Model [ Suvey 7 Civil Model *J Civil Standards <
=440 Survey Data
=-[“I[E Default
-1 Field Books
Field Book 1
% Data Load »
ALLF

ALLL Delete
ALL Export To 3
ALL S Create Terrain Model...
H ALL
vy Fit [ Properties

L) Mutimedia Fil

File —> Project Explorer —> Survey Tab —> right click
on Field Books —> New.

Right click on new Field book —> Properties —> enter
new name in the name property field.

@ Element Information - *

SR Selection
‘- [5] ADA PR points

Field Book ~

[ ADA PR points

Control Paints
Data Fi
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2.3 Modifying point display (Optional)

= View 1, Default
Bra8-ARQQUMHY O BEHLE

4 Project Explorer - X

9 Uity Model 0 Suvey T Civil Model ¥ Civil Standards
=11 Survey Data
=-{AE Defaut
-] Feld Books
-5 ADA PR pairts
-[AZ; Data Fies

Eieh
z New...
| Annotstions.. » Turn off Name
 Properties Turn on Feature
- AL Turn on Description

vy Fiters
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Turn on Elevation
Turn on Custorn Operations

Turn on VBA Annotations

Turn on All Annotations:

Turn on levels TOPO_POINT SPC CELL and
TOPO_POINT NUMBERS.

Modify point annotation to only display point name by
right clicking on All Point Features —> Annotation —>
selecting on/off properties to be displayed.




2.4  Placing design points

2.4.1 Inputting design point properties

Open the New Point Feature Toolbox
by:

Right click on All Point Features —>
New.

Conirol Point

Terrain Model Aftribute

2.4.2 Placing proposed dummy design point

Select the newly created field book
from drop down menu —> Set the
feature definition to 293 -> Create a
5-character name unigue to this
corner —> Set Control point to False
—> Set Terrain Model Attribute to Spot.
Continue to next step without exiting
any tools, i.e., don’t right-click.

NOTE: It is imperative for the name to
be 5-characters in length. No more, no
less.

Click through the prompts until a point
and elevation appears highlighted in
yellow —> click somewhere outside of
the sidewalk area to create the
dummy point.

Continue to next step without exiting
any tools.




2.4.3 Placing proposed design points

Continue placing rest of points at
nodes of proposed geometric design.
Each point, by default, will be
assigned a corresponding number
following the name and an _.

To simplify later steps, abide by some
point-placement convention where, for
example, the adjacent points are
placed in the direction where the
proposed elevation will descend.

new name.

Move points by clicking on the point
and selecting the center handle.
Rename points by going into element
information of the point and entering a

2.5 Inputting existing elevations of proposed design points

2.5.1 Creating elevation labels (existing points only)

£ Terrain Model == A
el LR
AR e
YY1
AN
EEEL A A

" Ry i )& )

Use the Label
Terrain Spots tool,
under the Civil
Tools task tab —>
Terrain Model.
Select the existing
terrain model when
prompted —> Click
on the existing
design point —>
Click to place label.




2.5.2 Inputting existing elevation into design points

Point Feature

MName CANNW_1
Display True
Feature Definition 293

Link Code None
Zone 1
Description

Terrain Model Attribute Spot

Attributes Pair
Control Codes

Easting 1173525.8498
Northing 1889108.3580
590.6400)

Data File Name

VBA Macro

F Bock Name ADA PR points
Style Name 293

Media File

Time Stamp N/A

Open element information window for

the point —> Enter the elevation,
placed using the label, into the
elevation field.

3. Exporting Design Points into ADA Automation Tool

Data for points created is extracted from CADD and imported into ADA Automation Tool

using the following steps:

3.1  Selecting design points

Select all elements in
the corner to-be-
designed —> turn off
selection for all
elements not in the
grey TOPO_POINT
SPC CELL level.
NOTE: End-result of
selection should only
include points created.




3.2

Generating a point report

Tasks

| " Civil Tools

XL
XK sk

“ Analysis & Repor... us

& | P2y

o

ﬂ.!l General Geometry

<. Horizontal Geometry
HH vertical Geometry
# Terrain Model

EH{ Corridor Modeling

-ﬁi Model Interoperability
e Civil Cells

&2 30 Geometry

M Survey

ﬂ OpenRoads Help

~ Drawing

Ellci[¢|lc|ie|lc|ie|<|le

<<

| StationOffset xsl
] StationCffset Along Single Alignment xsl
] StationCffset Along Single Alignment ExistGround xsl
] StationCffset Along Single Alignment W Radius xsl
----- Af] StationOffsetElevation Feature xsl
| StationCffsetMorthing Easting sl
] StationCffset Morthing EastingElevation Feature xsl
| StationOffsetWithVersine xs|
| StationOffsetW SmoothingRadius xs|

Feature

With points selected use the Point Feature Station Offset Elevation Report tool, found
under Civil Tools task tab —> Analysis & Reporting. Follow prompts by selecting any
base line that runs through the project —> left-click to create report. A report will open.
If a base line, like an alignment, is not available, create one using Line Between Points
tool under Civil Tools —> Horizontal Geometry.

Exporting report in .xls format

Station Offset Northing Easting Elevation Feature Report

Report Created 10/282019
Time: 312pm

Baseline (Active) Alignment: C

File Name:
Lost Revised: 10128
Input Grid Factor Wote: ALunts 1 tha repert e 1 foet sl speciied otherwise

K Smith SquadiDes_RR\2. Projects\14. ADA Spreadsheet\ADA RampsMS Files\Try d\Main Presentation ADA fie1 dgn

Point

—UeeeeeepprreEel

Elevation Feature
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1
1
1
1
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1889137 2954 173




!’1 Save As

Save in:

*

Quick access

Desktop

m
Libraries

L

D484 DO330

@

Metwork

[ Tw3

v @®

Mame
B: CANNW.xls

<

File name:

Save

as type:

Date modified
G/27/2019 3:56 PM

Set report format to:
StationOffsetNorthingEastingElev
ationFeature from the left sidebar.
Format of the report needs to
match that shown in sub-steps 3.2
and 3.3. It can be modified
through Tools —> Format Options.
Then, click File => Save as. Save
file in XLS (excel) format
somewhere in your project folder.

Type
Microsoft

CANNW xls

Save |

XL5 File (" xs)

NOTE: it is recommended to name
the exported excel file after the
corner name, i.e., 5-character

Cancel

Help

3.4

Formulas  Data Developer  Addiins  Help  ProjecWise  Acrobat  Q Tellme (&
a ¥ Tars _» - F Conditional Formatting - Q [
5 - = ] v [ Format as Table » i Detete :
st UG YAt aE e 57 Cell Styles - ) Format - Seaps i
| cupboara = Font Algnment s Number styes ceity Fating Wenks -
| A2 £ | c -
A 5 < [ 3 F H |

| 1 Point Station |Offset |Northing |Easting _[Elevation|Feature | |output
| 2 cannw 142121 106124 1089099543 11735224 0 293 CANNW,1889099.5427,1173522.4329,0,293
| 3 |cannw_1a 142965 -15.9031 1889108701 11735264 53046 293 CANNW_14,1889108.7009,1173526.3522,590.46,293
| & cannw_13 142965 166896 188910948 11735269 5904712 293 CANNW_13,1889109.3481,1173525.9054,590,4948, 29
| 5 |cannw_12 142965 -174531 1889109976 11735255 590.5256 293 CANNW_12,1889109.9764,1173525 AT16,590.5492,29
| & lcannw_s 142966 22453 1889114091 11735226 5906266 293 CANNW_6,1889114.0911,1173522.631,590.5492,293
7 [cANNW_S 143433 231929 1889117.358 1173526 59072 293 CANNW_5,1889117.3582,1173526.0423,590.6437,293
| & lcannw_11 143673 188052 188911512 11735305 5906696 293 CANNW_11,1889115.1197,1173530.5133,590,6437,29
| 9 lcannw_a 143692 271506 1889122121 11735259 59072 293 CANNW_4,1889122.121,1173525.8943,590.739,293
| 10/ cannw_15 1+37.09 161339 138911478 11735312 5906156 293 CANNW_15,1889114,7796,1173531.1922,590.5897,29]
| 11 [cannw_t 143765 -17.1086 1889114254 11735322 5906 293 CANNW_16,1889114.2541,1173532.242,590.6,293
| 12]cannw_3 143965 313795 1889127.119 11735257 5907923 293 CANNW,_3,1889127.1189,1173525.7497,591.1537,293
| 13 cannw_10 144175 240613 18891223 11736316 59072 293 CANNW_10,1889122.2996,1173531.6416,590.735,293
| 14 cANNW_17 144230 237002 188912232 11735323 5906728 293 1889122.3202,1173532.3048,590.6918,29]
| 15 cannw_2 144240 -35.5572 1889132118 11735256 5908922 293 1889132.1175,1173525.6256,591.1537,293
| 16 canmw_1s 144305 232124 188912248 11735332 59069 293 CANNW_18,1889122.348,1173533.2006,590.69,293
|17 cannw_s 144448 282502 1889127.298 11735315 5307923 293 CANNW_5,1899127.2975,1173531.497,591.1537,293
| 18 cannw_1 144559 394461 1889137.133 1173526 59131 293 CANNW_1,1889137.1325,1173526.0319,591.11,293
| 19 cannw_s 194722 324277 1889132296 11735314 5908922 293 CANNW_8,1889132.296,1173531.3732,591.1537,293
20| CANNW_7 144999 365923 1889137.296 1736313 59124 293 CANNW_7,1889137.2954,1173531.2733,591.24,293
21

2

23

2

25

2

27

3

2
|30
12
|32

3

3

3

3

37

3

39

)

4

2

%

INSTRUCTIONS | CADD.DATA | CANNW G

Select destination ang press ENTER of choose Paste

name.

Copying report data into ADA Automation Tool spreadsheet

Inset  Pagelwout Formulas Data  Aeview  View Developer  Addeins  Help

o X L A =8 eal - [Fl Conditional Formatting = & >, O [
5 . & Format as Table ®- L e Wb
paste A Share Wl
¢ |® Tl A aw . T Cell Syles ) Formet ¢ st
Cpbosrd 1. Font Aignment s Mumber styes cens Edting Wwebts
£ | canny
A B ¢ o 3 3 [ H 1
1 Station Offset Northing Easting Elevation Feature Report
2
3 Report Created 1012872019
4 Time: 3-14pm
5
6 Project: Default
7 Description
8 | Basoline (Active) Alignment: GeomScratch
SAWP\PLANPREPK Smith Squad\Des_RR\2
Filo Name: Projocts\14 ADA Spreadsheet ADA Ramps\MS
] Files\Try 4\Main Presentation ADA fle1 dgn
10 Last Rovised: 10/2672019 15 11
: Note: All units n this report are i feet unless
Toput e Facion specied otherwise
S Hlevatic ostse:
699099 543" 1173522433
1889108701 1173526352 59046 293
1889109.48 1173525.905 6904712 293
1689109976 1173525472 590 6256 293
1889114 091 1173522631 590 6256 293
1889117.358 1173526.042 59072 293
188911512 1173630513 6906696 293
1889122121 1173525894 59072 293
188911478 1173631192 590 6156 293
1889114.254 1173532242 590.6 29
1889127 119 1173526.75 5907923 293
18891223 173531642 69072 293
188912232 1173532305 5906728 293
1889132.118 1173526626 5908922 293
1889122348 1173533201 59069 293
1889127.298 1173531457 6907923 293
1889137133 1173526032 59131 293
1889132296 1173531373 590.8922 293
ARR1IT.208 MITINRTY 50124 280
B CANNW G
Select destination and press ENTER or chaose Paste Aversge Count: 133 sum: sa206067.1 [N B - 1 + 100%

Copy the 7-column block from the report Excel Sheet into the first seven columns of the
CADD_DATA tab in the ADA_Automation_Tool spreadsheet. Note that all points in the
CADD_DATA tab need to be unique. To overwrite a point that is already in the CADD_DATA
sheet with a new location, either copy the point row from the MicroStation exported excel
into the CADD_DATA tab over the point to be replaced, or simply overwrite all points in the
same manner. New points can be added in the same way.




4. Generating Proposed Design Using ADA Automation Tool

Data for proposed design is generated utilizing an algorithm applied in the ADA
Automation Tool in the form of a spreadsheet using the following steps:

N - B
a8 e W | ) 3 . v o » wi {3 s 55 5c o |
TABLE 1. POINTS TABLE 2. SEGMENTS T
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ADA Automation Tool is a spreadsheet consisting of 3 main tabs: 1. Instruction,
2. CADD_Data, and 3. Corner Name. 3" tab can be copied over for each
ramp/corner to be designed.

4.1 Renaming template sheet

40 PR

a1 PR After copying data

a2 - extracted from CADD to
I PR the CADD_DATA tab,

) - first step is to rename
= = the 3" tab after the

corner to be designed
using the same 5-
character name

INSTRUCTIONS | CADD.DATA RO EIN aSSigr‘ed duri_ng Ste_p 2
Creating Design Points.

In Table 1 under column B, list all points of
: the proposed design using their numbers

1 TABLEA: POLNTS (or letters if changed in CADD to letters).
£2 Point Elevation (ft) EX. / PR. . . .

3 > 62511 PR Proposed points are to be listed in rows 3
4 3 625.03 PR . . . .
[ 2 sz 56 PR to 45, and existing points are to be listed
6 6 625.11 PR .

& 7 625.02 PR in rows 47 to 71.

8 8 625.05 PR

79 10 624.96 PR

10 625.06 PR

10



4.3  Listing design segments in Table 2

TABLE 2. SEGMENTS
From To Type Max Slope | Min Slope |+/- MAX MIN Slope Length Elev. Diff.
0 1 #N/A 0.00% -8.25% 5.46 0.45
1 2 #N/A 0.00% -1.60% 5.00 0.08
2 3 #N/A 0.00% -6.97% 1450 101
3 4 #N/A 0.00% -2.00% 5.00 0.10
4 5 #N/A 0.00% -4.48% 4.45 0.20
5 6 #N/A 0.00% -2.00% 489 0.10
6 14 #N/A 0.00% -1.7% 5.02 0.09
7 8 #N/A 0.00% -8.14% 5.89 0.48
8 9 #N/A 0.00% -0.74% 5.38 0.04

CTIONS CADD_DATA CANNW

®

be unique

NOTE: in Table 1 and 2 under columns A and E, duplicate entries
are pointed out through a red highlight. Points and segments must

4.4  Defining types of segment in Table 2

TABLE 2. SEGMENTS
From To Type Max Slope | Min Slope |+/- MAX MIN Slope Length Elev. Diff.
0 1 Ramp 8.20% 000% [0 =825% 5.46 0.45
1 2 Landing 1.90% 0.00% -1.60% 5.00 0.08
2 3 Ramp 8.20% 0.00% -6.97% 14.50 101
3 4 Landing 1.90% 0.00% | -200% 5.00 0.10
4 5 Ramp 8.20% 0.00% 4.49% 445 0.20
5 6 Landing 1.90% 0.00% 00% 499 0.10
6 14 |Landing 1.90% 0.00% 179% 5.02 0.09
7 8 Ramp 8.20% 0.00% 8.14% 5.89 0.48
8 9 Landing 1.90% 0.00% 0.74% 5.38 0.04

CTIONS CADD_DATA CANNW

CALCULATE

®

MEETS USER SPECIFIED PARAMETERS,

Under column J, define the type of each
segment. Types will determine the
allowable slope range for each segment
as defined in the Category table under
columns X, Y, and Z.

CHECK FOR ROUNDING ERROR
OPTIMIZE ’

Category Max Min
Cross Slope 2 0
Depressed Curb 7.2 7.1
Gutter Flag 5 0
Landing 2 0
Ramp 8.3 0
Sidewalk 5 0

11

In Table 2 under
columns H and I, list
all segments of the
proposed design.
Proposed segments
are to be listed in
rows 3to 45. Itis
optional to listed
existing segments in
rows 47 to 71.
Length, slope and
elevation difference
will automatically
populate.

The maximum and
minimum slope under
columns N and O are
used by the algorithm as
constraints to generate
the proposed design.
These slopes are
determined by the type
listed under column J,
any slope overrides
under column K and L,
and slope direction if
defined under column M.




4.5  Overwriting maximum and minimum slope in Table 2 (as needed)

[
H1 2 > « f || TABLE2. SEGMENTS
o
| X 1 ¥ \ z N TABLE 2. SEGMENTS
From To Type Max Slope | Min Slope | +/-| MAX MIN Elev. Diff.
0 1 Ramp 8.20% 0.00% 0.45
CALCULATE l 1 2 Landing 1.90% 0.00% 0.08
2 o Ramp 8.20% 0.00% 1.01
MEETS USER SPECIFIED PARAMETERS, Z B tandice S0 Lo 0D
2 B Ramp 8.20% 0.00% 0.20
CHECK FOR ROUNDING ERROR 3 B 5 Landing 150% 0.00% 0.10
OPTIMIZE | 9 6 14 Landing 1.90% 0.00% 0.09
0 7 8 Ramp 8.20% 8.20% 0.00% 0.48
B B Landing 1.90% 1.90% 0.00% 0.04
9 10 Ramp 8.20% 0.00% 1.11
- 10 11 |Lending 1.90% 0.00% 0.10
Category Max Min 11 12 Ramp 8.20% 0.00% 019
Cross Slope 2 0 12 14 Landing 1.90% 0.00% 0.10
T Curb 72 71 1 8 Cross Slope 1.90% 0.00% 0.04
2 9 Cross Slope 1.90% 0.00% 0.00
Glltt?! ”ag 0 3 10 Cross Slope 1.90% 0.00% 0.10
Landing 2 0 4 11 |Cross Slope 1.90% 0.00% 0.10
Ramp 83 0 o) ADD_DATA CANNW @®
|sidewalk 5 0
In TABLE 2. under columns K and L, overwrite allowable slope range for individual segments
as needed.

4.6  Defining slope direction in Table 2 (as needed)

TABLE 2. SEGMENTS
From To Type Max Slope | Min Slope |+/- MAX MIN Elev. Diff.
0 1 Ramp 8.20% 0.00% 0.45
1 2 Landing 1.90% 0.00% 0.08
2 3 Ramp 8.20% 0.00% 101
3 4 Landing 1.90% 0.00% 0.10
4 5 Ramp 8.20% 0.00% 0.20
5 6 Landing 1.90% 0.00% 0.10
6 14 Landing 1.90% 0.00% 0.09
7 8 Ramp 8.20% < 0.00% -8.20% -0.48
8 9 Landing 1.90% - 0.00% -1.90% -0.04
9 10 Ramp 8.20% 0.00% 111
10 11 Landing 1.90% 0.00% 0.10
11 12 Ramp 8.20% 0.00% 0.19
12 14 Landing 1.80% 0.00% 0.10
1 8 Cross Slope 1.90% 0.00% 0.04
2 9 Cross Slope 1.90% 0.00% 0.00
3 10 Cross Slope 1.90% 0.00% 0.10
4 11 Cross Slope 1.90% 0.00% L 0.10

INSTRUCTIONS CADD_DATA

In Table 2. under column M, define slope direction for segments. For
example, a segment from 1 to 2 with a slope direction of + indicates that
the calculated slope will go up from 1 to 2. Accordingly, a segment from
1 to 2 with a slope direction of - indicates that the calculated slope will go
down from 1 to 2. Moreover, if slope direction is left blank, it can go
either up or down.

12



4.7

Running optimization algorithm

CALCULATE I

MEETS USER SPECIFIED PARAMETERS,
CHECK FOR ROUNDING ERROR

OPTIMIZE |

Legand
- ROUNDING ERROR
VIOLATES SLOPE RANGES

4.7.1 Seeding problem

CALCULATE l

MEETS USER SPECIFIED PARAMETERS,
CHECK FOR ROUNDING ERROR

OPTIMIZE |

CALCULATE I

VIOLATES USER SPECIFIED PARAMETERS,
SEE INSTRUCTIONS

OPTIMIZE I

Click the CALCULATE button under columns X, Y, and Z
to generate the design.

An algorithm is applied attempting to generate elevations
for the proposed design that are within allowable slope
ranges specified by user.

This algorithm is limited to 40 iterations to save time.
The OPTIMIZE button will continue the iteration process
from the 40" iteration onward.

Slopes calculated using generated proposed elevations
will either not be highlighted, highlighted in red, or
highlighted in yellow.

A red highlight is an indication that the slope is outside
slope range specified by user due to rounding error.

A yellow highlight is an indication that the slope is outside
slope range specified by user due to feasibility or seeding
problem. No highlight indicates slope is within range.

NOTE: it's worth mentioning that the shorter the segment
the larger the rounding error.

A message is displayed between the CALCULATE and
OPTIMIZE buttons indicative of design status.

Simply, problem due to seeding can be ruled out by
clicking on CALCULATE multiple times, provided after the
each run the design violates specified slope ranges.

Every time the CALCULATE button is clicked a random
seed, i.e., elevations within the range of existing
elevations, is used as a starting point for all elevations in
the algorithm. Some random seeds are worse than others
leading to the violation of specified slope ranges in some
cases. The probability of having a “bad” random seed is
about 50% so by running the algorithm multiple times the
user can be confident that the violation of slope ranges is
NOT due to a bad seed rather, due to feasibility.

A random seed for a starting point is also the reason why
the user might come across a case where multiple
generated proposed designs meeting user specified slope
ranges have different proposed elevations.

However, if the design meets user specified slope ranges
that’s all that matters.
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4.8  Extracting data from ADA Automation Tool

4.8.1 Extracting design data in .txt format

n 5 X « F || output
B D
Point ~ | Station ~ |Offset | ~ [Northing ~ |Easting ~ |Elevation ~ |Feature iz Output
CANNW_0 0+86.55 -36.8071 1917354.134 1116916.957 623.96 293 CANNW _0,1917354.1337,1116916.9565,623.96,293
CANNW_1 0+81.34 -38.419 1917354233 1116911.5 0 293 CANNW_1,1917354.233,1116911.5001,623.51,293
CANNW_10 0+61.16 -42.8388 1917352.87 1116890.884 0 293 CANNW_10,1917352.8696,1116890.8843,622.32,293
CANNW_11 0+56.89 -45.9339 1917354.656 1116885.923 0 293 CANNW _11,1917354.6561,1116885.9227,622.22,293
Gl CANNW_12 0+53.17 -48.804 1917356.381 1116881.557 0 293 CANNW _12,1917356.3808,1116881.5568,622.03,293
CANNW_13 0+48.81 -51.8049 1917358.05 1116876.53 0 293 CANNW_13,1917358.0504,1116876.5298,621.89,293
B CANNW_14 0+49.19 -52.2409 1917358 577 1116876.781 0 293 CANNW_14,1917358.5769,1116876.7808,621.93,293
| CANNW_15 0+47.92 -50.8114 1917356.851 1116875.958 621.82 293 CANNW _15,1917356.8507,1116875.9579,621.82,293
0l CANNW_16 0+52.82 -48.3616 1917355.858 1116881.341 0 293 CANNW_16,1917355.8578,1116881.3408,621.99,293
CANNW_17 0+52.03 -47.3748 1917354.691 1116880.859 621.99 293 CANNW_17,1917354.6911,1116880.859,621.99,293
CANNW_18 0+56.54 -45 4609 1917354.107 1116885.726 0 293 CANNW _18,1917354.1067,1116885.7257,622.21,293
CANNW_19 0+55.80 -44 6683 1917353139 1116885.234 62217 293 CANNW _19,1917353.1393,1116885.2338,622.17,293
28 CANNW_2 0+76.67 -40.2124 1917354.659 1116906.518 0 293 CANNW_2,1917354.6587,1116906.5182,623.43,293
CANNW_20 0+60.84 -42.3482 1917352.31 1116890.717 0 293 CANNW_20,1917352.3104,1116890.7168,622.32,293
CANNW_21 0+60.23 -41.4097 1917351.241 1116890.396 622.38 293 CANNW 21,1917351.2407,1116890.3963,622.38,293
CANNW_3 0+63.95 -47.1769 1917357814 1116892.366 0 293 CANNW_3,1917357.8142,1116892.3657,622.42,293
= CANNW_4 0+59.85 -50.0309 1917359415 1116887.629 0 293 CANNW_4,1917359.4147,1116887.6288,622.32,293
=) CANNW_5 0+56.32 -52.7542 1917361.051 1116883486 0 293 CANNW _5,1917361.0511,1116883.4856,622.12,293
R (0] CADD_DATA ©)

CADD_DATA tab under column | is populated automatically with proposed design information.
Once the proposed design is determined compliant, information is ready to be copied out to a .txt
file format as will be explained in the next step (Step 5).

4.8.2 Extracting plan preparation data

TABLE 3. OUTPUT

TABLE 3. OUTPUT
Point STATION OFFSET ELEVATION
1 0+81.34 -38.42 623.51
2 0+76.67 -40.21 623.43
3 0+63.95 -47.18 622.42
4 0+59.85 -50.03 622.32
5 0+56.32 -52.75 622.12
6 0+52.53 -55.99 622.02
8 0+79.69 -33.60 623.47
9 0+74.67 -35.54 623.43
10 0+61.16 -42.84 622.32
11 0+56.89 -45.93 622.22
12 0+53.17 -48.80 622.03
13 0+48.81 -51.80 621.89
14 0+49.19 -52.24 62193
16 0+52.82 -48.36 621.99
18 0+56.54 -45.46 622.21
20 0+60.84 -42.35 622.32

INSTRUCTIONS CADD_DATA

TABLE 3. OUTPUT
Point NORTHING EASTING ELEVATION

1 1917354.23 1116911.50 623.51
2 1917354.66 1116906.52 623.43
3 1917357.81 1116892.37 622.42
4 1917359.41 1116887.63 622.32
5 1917361.05 1116883.49 622.12
6 1917363.11 1116878.94 622.02
8 1917349.15 1116911.26 623.47
9 1917349.62 1116805.90 623.43
10 1917352.87 1116890.88 622.32
11 1917354.66 1116885.92 622.22
12 1917356.38 1116881.56 622.03
13 1917358.05 1116876.53 621.89
14 1917358.58 1116876.78 621.93
16 1917355.86 1116881.34 621.99
18 1917354.11 1116885.73 622.21

1917352.31 1116890.72 622.32

INSTRUCTIONS CADD_DATA

Table 3. under columns BA to BD,
is an output table for plan-
preparation purposes available with
proposed design information.

Through a drop-down menu,
STATION and OFFSET can be
changed to NORTHING and
EASTING, as needed.
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5. Importing Design Points from ADA Automation Tool into CADD
Data for proposed design is exported from ADA Automation Tool and imported into

CADD using the following steps:

5.1 Saving extracted data

|
Output

CANMNW,1889131.1659,1173521.8195,0,293
CANNW_1,1889139.2759,1173526.3709,591.33,293

CANNW_10,1889122,9311,1173531.6219,590.73,29
CANNW_11,1889116.0855,1173530.9394,590.59,29

CANNW_12,1889109.6308,1173524.9711,590.42,25

CANNW_13,1889105.0099,1173525.3998,590.47,29
CANNW_14,1889108.358,1173525.8498,590.45,293
CANNW_15,1889115.8149,1173531.639,590.65,293
CANNW_16,1889115.3969,1173532.7201,590.53,29

CANNW_17,1889122.9519,1173532.2912,590.69,2%

CANNW_18,1889122.9797,1173533.1838,590.7,293

As briefly
mentioned in sub-
step 4.8.1,
CADD_DATA tab
under column |
has proposed
design information
ready to be
imported into
CADD after itis
copied into a .txt
file format.

CANNW_2,1889133.7569,1173525.8425,591.19,293
CANNW_3,1889128.2581,1173525.968,591.08,293

CANNW_4,1889122.7603,1173526.1246,590.73,293
CANNW_5,1889117.889,1173526.2759,590.64,293

CANNW_6,1889113.7455,1173522.1305,590.52,293
CANNW_7,1889139.4269,1173531.2308,591.26,293
CANNW_8,1889133.9277,1173531.3406,591.19,293
CANNW 9,1889128.4289,1173531.4654,591.19,293

5.2 Importing extracted data into CADD

“ Name
9 Utity Model [ Survey 7 Civil Model *§@ Civil Standards 2124 k.t
= END;,DT A7 ADA_Autornation_Toel_v11xlsm
= Field Archer Avenue Survey Field Book.pdf

3
-5 1 ADAdesign pairts

1 [E] cannw.ee

B CANNW IS

¥ D104619-survey.dgn

¥ D114519-ADA-survey.dgn
/Z D120012-survey.dgn

[2 Defauttlog
¥ Main Pre:

stion ADA file.dgn
¥ Main Presentation Sheet file.dgn

[ D492LD0390
B 30 Objects
I Desktop
5] Documents

Once .txt file is
saved, next step
is importing the
.txt file into CADD.
This is done by
dragging the .txt
file and dropping it
in the Project
Explorer under
Field Books.

= d1 (\central) (G
= SHAREDAPPS (WCENTRAL\DT) (H:)

= d1 (\central) (0)

== ROSTKOWSKIR (\\dot016isilxc1.illinois.g
== DevDesMgriMgr2Gen (\CENTRAL\D1)
= Bentley (\\CentrahDT) (Ws)

¥ Network

If a .txt file already
exists for the
same corner in
the Field Book,
delete it before
importing the .txt
file into CADD.

Once dropped, prompts will ask for format and override options. The format
must be IDOT D1-Comma-PtNumNEZCodeCode. Then override all.
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5.3 Creating a terrain model

B View 1, Default
GraEau-ARQRNEHY O BEHEE

% Project Explorer

9§ Wiy Model [ Survey Z Ciil Model 4@ Civil Standards
g Survey Data
=-E1E] Defauit
&5 Field Books
5 s

Delete
Export To 3

Create Terrain Model...

fvis & Properties
Mukimedia Fizs

!
f
I
1
I
1
1
I
I
1
I
I
I
I
I
I
1
I
I
t
1

Once data is imported into CADD, next step is to create a terrain from imported data.
This is done by clicking on Project Explorer —> right click on Field Books —> Create

Terrain Model. The terrain model should show as seen in second image above. If the
terrain doesn’t show, check if Terrain EX level and Terrain Ex Exterior are turned on.

If a Terrain Model already exists for the Field Book in Project Explorer under Terrain
Models in the Civil Model tab, delete the Terrain Model and recreate it using data
imported to the Field Book.

5.3.1 Overwriting imported data

B View 1, Default 4 Project Explorer

=R - 4@ QRMHG MBS 2 G o ks i @ File J Q Umﬂy Model ! & Suwey Z  Civil Model [[A ]
& Project Explorer - * [E Civil Data
" = —— 5 ; u ). Main Presentation ADA file.dgn, Default
S Utiity Model K Survey . Civil Model “¥p Civil Standards ] | L
=[] [ Survey Data S
2. ] Defaut + Point Elements

=-[]Fl Field Books
: | ADA design points

T

&= 3D Linear Elements
}‘ .
—/}, VTenaln Models

: Data Files ot Temain Model: Field Book 1}
=Y ¥ Conmidors
ALL Poirt E’T| (i A
' 293 {7 Superelevation
i RroBcic L Civil Cells
# Civi Objects

+ Referenced Models

7], ALL Observations
A"y Fiters
i) Multimedia Files

oo o

To overwrite the imported data, one must delete the .txt file in Project Explorer under

Field Books in the Survey tab. In addition, the terrain must be deleted in Project Explorer
under Terrain Models in the Civil Model tab.
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5.4

W

Modify Design (as needed)
The design can be modified by adding, removing or relocating design points as
needed using the following steps:

Modify geometric design

Create or move design points as needed to match maodified design (Step 2: Creating
Design Points)

Export points (Step 3: Exporting Points into ADA Automation Tool)

Overwrite all points (in CADD_DATA tab of ADA Automation Tool)

Update design points and segments (in redesigned corner tab of ADA Automation
Tool)

In CADD, delete text file and terrain model in Project Explorer (as they will be
replaced/recreated)

[ Utity Model | £] Survey| < CivilModel %@ Civil Standards| [ +]*

7.

=-[¥] 5 Survey Data | B <. Cwil Data
=-{V][E] Defaut -7 Main Presentation ADA file.dgn, Defautt
=-{¥]Ef) Field Books -, Linear Elements
5] -~ Point Elements
} Data Files #-%&2 3D Linear Elements
R4 CANNW i | =4 Temain Models
[#-{¥]¥ ALL Point Features -
{9~ ALL Linear Features Al Comdors
i--[7]% ALL Control Points - Superelevation
{¥]%3 ALL Setups L Civil Cells
+[]%%, ALL Observations # Civil Objects
[VIvy Fiters [ Referenced Models
-{V)¢) Muttimedia Files @£ D104619-survey.dan, Default
-4 D114 dan, Default

vey

14 D120012-survey.dgn. Default

Import points into CADD and recreate the terrain model (Step 5: Importing Points
from ADA Automation Tool into CADD)

NOTE: cross-validate terrain model elevations with spreadsheet elevations to
ensure the terrain model has updated with revised elevations.

17



6. Labeling Design

Labeling data for proposed design is performed in CADD using the following steps:

6.1 Labeling slopes for proposed design

— . qvx| Set active level to Level 47 and use the

|7 e = - Analyze Between Points tool to create

o uﬁg@ rough labels for sidewalk slopes.

ﬁﬂd.g faa

< Analysis & Reporting v

i General Geometry L

<. Horizontal Geometry v The Analyze Between POIntS t00| |S

BB Vertical Geometry v located under the Civil Tools task tab —>

B Terrain Model 33 == 4 ; Terrain model. Select the newly created
B da mai gy o By ] terrain model when prompted. The terrain

- o 1 . . .

By By B 0 ! model is an object referenced in from the

, B . model in the same file under the

B R H 3D model in th fil der th
NN i TERRAIN_EX and TERRAIN_EX_

7 p ' EXTERIOR levels. When creating slope
1850 H ~ ! labels f ks b ‘o select th
R R [ A ] abels for crosswalks be sure to select the
“* E—— ' existing terrain model from the survey file

Carridor Modeling L -
4B Model Interoperability v :| |nStead . B . .
Y G Make sure nothing important is drawn in
= e _ ) level 47 (other than slope labels) as it will
= 20 ceamery = be modified by a macro in the following
A Survey sl Step
ﬁ OpenRoads Help v
N Drawing -

B View 1, Default
[~ o8 G-~ &4 § 9
g

PLOT Lvis

Plot text

Text -XS
=5 d A ADASI
ARRBOW CelMod

The formatting of the
output of this tool is
controlled by the
active text style and
Design file settings.
To change the text
format, select the
ARROW SSA[ standard Place Text
[r—— tool and select the

W-area Seed_Area . N . desired text style. To
Fix Line Style Delete the extra lines and "Slope=" text by change the precision,

ChFont running the ADASIope macro from the D1

RefRen Blue Menu. The ADASIope macro is found go to Slope Precision
Convert Calc option under Settings

Y — under the Blue Menu —> Macros. This ~> Design file ~> Civil
SeoMa FFence macro deletes all lines and arcs from level . .
BackUp RmAltr 47 and finds and replaces all "Slope=-"and Settinas Tab
Details ToP "Slope=" with a blank. This step can be 9 '

Bridge AsciiOff set
Ref Save Init

done manually if a macro is not available.

CLEAR MORE
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6.1.2 Adjusting label location

Fine tune the location of the sidewalk
slope labels as needed. This can be
done by manually moving labels to
desired location.

T e o o e e e e e i e o e e ey

6.2  Labeling elevations for proposed design

|TE_*SCMITW|S ” qu| Set the active level to an
_____ appropriate level other
J »J’J!'" I R 5l than level 47 and label
Shus b 3, point elevations using
2 Analysis & Raparting v the Label Terrain Spots
b General Geametry v tool. The formatting of
2 Horizontal Geometry v the OUtpUt of this tool is
BB vertical Geometry v controlled by the active
 Terrain Model EESH A text style, active
Ny dimension style, and the
V-V 18 Design file settings. The
,e@ BB B text and dimension
AP styles are controlled in
YT the sdamO(IeF\;\I/ay ailthe |
Y& standard Place Note too
@ ’QB Ha . through the Label
£ corridor Modeling _ Use the Label Terrain Spots tool, under the Terrain Spot Toolbox.
i — Civil Tools task tab —> Terrain. Select the new To change the precision,
o civil el _ terrain model when prompted —> Click on the go to Elevation Precision
siesomc v existing design point —> Click to place label. option under Settings —>
A Survey il Design file => Civil
fifacechisacsiic 4 Formatting —> Profile
aalisico .4 Settings Tab.
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6.3 Labeling dimensions of proposed design

! Drawing n=s
NS A+ MM
a )
V< R

w1 (4

"8 37 o 0 B
A oA AJ; Afc AE}(: A)f\

CA TR E N Y R Y e
A A+ Tk Tm a2 228

d dH & 0 9
sy o g
8l

HE
L AAETDE

A1z 57 7
-

Dimension labeling is done using the standard Dimension
Linear tool.

7. Troubleshooting

7.1

7.2

7.3

7.4

7.5

Snapping malfunction

Problem: snapping tool not functioning properly when placing newly created points
(points not snapping, MicroStation crashing etc.)

Solution: turn off snaps while placing new points, then turn on snaps to modify point
location.

Design point disappearance
Problem: newly created points are disappearing as they’re being created.
Solution: turn off snaps while placing new points.

Design point information

Problem: point information not updating when imported into CADD.

Solution: in Project Explorer delete .txt file and terrain model. Reimport design data
from ADA Automation Tool. Also, sometimes restarting MicroStation might help.
As a last resort, delete the points as well as the text file and terrain model in the
project explorer before reimporting the points from the text file. Be aware that doing
so changes the behavior of the points. For example, now deleting the text file from
project explorer will also delete the points.

Terrain display

Problem: created terrain not displaying.

Solution: use proper Feature Definition for creating points, i.e., 293, and turn on
levels Terrain Ex and Terrain Ex Exterior.

Spreadsheet is slow
Problem: ADA Automation Tool is slow.
Solution: create a new copy of the file.

20



8. Contact Information

Ahmad Nafakh

Ahmad.Nafakh@illinois.gov
Bureau of Design
IDOT District 1

Radoslaw Rostkowski
Radoslaw.Rostkowski@illinois.gov
Bureau of Design

IDOT District 1
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