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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 DesignPoints

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

steps:

2.1 Creating a new survey field book irProject 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 Renaning 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

=l Field Book 1
Load 3

Delete

Export To 3

Create Terrain Model...

‘E'r' Properties

L) Mutimedia Fil

File T > Project Explorer T > Survey Tab 1 > right click
on Field Books 1 > New.

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

@ Element Information - *
SR Selection

‘- [5] ADA PR points

Field Book ~

[ ADA PR points

Control Paints
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2.3 Modifying point display (Optional)

LI/ 1, Default
- |AQ QRNEY O EL|IRE

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

e
2 New...
= ‘ Annatations. » Turn off Name
5 Propetties Turn on Feature
o R AL Turn on Description
-3} Mutimedia Fies 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 1 > Annotation 1 >
selecting on/off properties to be displayed.




2.4  Placingdesignpoints

2.4.1 Inputting designpoint properties

Open the New Point Feature Toolbox
by:

Right click on All Point Features 1 >
New.

Conirol Point

Terrain Model Aftribute

2.4.2 Placing proposed dummydesignpoint

Select the newly created field book
from drop down menu 1 > Set the
feature definition to 293 1 > Create a
5-character name unigue to this
corner 1> Set Control point to False
1> Set Terrain Model Attribute to Spot.
Continue to next step without exiting
anytools, i . e. , -cldkonot

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 T > click somewhere outside of
the sidewalk area to create the
dummy point.

Continue to next step without exiting
any tools.




2.4.3 Placing proposeddesignpoints

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.

2.4.4 Modification of proposeddesignpoints (as needed)

new hame.

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 proposeddesignpoints

2.5.1 Creating elevation labelqexisting points only)

# Terrain Model =R A
R A
oA L& th
YY1 E
AN
Qe V. Ko
R Ay B )4 M)

Use the Label
Terrain Spots tool,
under the Civil
Tools task tab T >
Terrain Model.
Select the existing
terrain model when
prompted 1 > Click
on the existing
design point 1 >
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

ADA PR points
293

N/A

Open element information window for
the point 1 > Enter the elevation,
placed using the label, into the
elevation field.

3. Exporting DesignPoints into ADA Automaion Tool

Data for points created is extracted from CADD and imported into ADA Automation Tool
using the following steps:

3.1 Selecting design points

} Elema=e..  —

e

Lewed &
Lewed B

Topa Caws anz Catter

Topa_EQF

Topa _Hecelans
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Topa_Sideanis
30 Rudvmar

rerad Survey_Boundey
o farms e
Sarad Sy _Conie

IR R

Select all elements in
the corner to-be-
designed 1 > 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

Rl havas-¥ ]
WA

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
StationOffset Blevation Feature xsl
StationCffset Morthing Easting xsl
StationCffset Morthing EastingElevation Feature xsl
StationOffsetWithVersine xsl

StationOffsetW Smoothing Radius xsl

JELT LELT Y LT LELT LEL P LELP LELP LELT Y LELT

Project: Default
Deseription:
Baseline (Active) Alignment

File Name:

DA Spreadsheet\ADA Ramps\MS Files Try iMan

Last Revised:

Input Grid Factor: Mote: AL ks 1 1 repart e 1 et unkss soeced otherwise

Easting

With points selected use the Point Feature Station Offset Elevation Report tool, found
under Civil Tools task tab 1 > Analysis & Reporting. Follow prompts by selecting any
base line that runs through the project i > 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 T > Horizontal Geometry.

3.3

Exporting report in .xls format

Fle| Tooks Help
Open

Save ds.

fuaer8 119n

Append.

Page Setup.
Pt Cariep.

LLL'LLLLA;L‘LLLL[

eeeeprreEee
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Description:
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File Name:
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23
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B save s x Set report format to:
savem: [ [ Ty 3 v 0% StationOffsetNorthingEastingElev
SR i e o e | | ationFeature from the left sidebar.
T ' Format of the report needs to
vl match that shown in sub-steps 3.2
Desktop and 3.3. It can be modified
- through Tools T > Format Options.
Libraries Then, click File T > Save as. Save
L file in XLS (excel) format
D424t D030 somewhere in your project folder.
Nﬁrk Z'”m i’:::“’{'m :' Csd | | NOTE: it is recommended to name
' . the exported excel file after the
corner name, i.e., 5-character
name.

3.4 Copying report data into ADA Automation Tool spreadsheet

Formulas  Data

Developer

Add-ins

Q Tell me

Help  ProjectWise  Acrobat =3

o ¥ i _® || 1B 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_1e 143765 -17.1086 1889114254 11735322 5906 293 CANNW_16,1889114.2541,1173532.242,590.6,293
| 12]canmw_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

Inset  Pagelwout Formulas Data  Aeview  View Developer  Addeins  Help

o X L A =8 eal - [Fl Conditional Formatting = & >, O [
: = = 5 Format as Table » [R5 P
et 2| [LRAL] T T el S+ Efomsts £+ T
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: 5820606113 [ 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:

TABLE 3. OUTPUT
ot STATION OrFser ELEVATION

. Wl N
TABLE 2. SEGMENTS
Pomt | tevatentn | ex/en fom |1 e o siope | winsiope | o/ | wex

cuanare |

o |

gy [ )

71

= 5 :
= 5 c

Legand
[h ROUNDING ERROR

VIOLATES SLOPE RANGES

e AL

000% | o00% | 000%
000% | 000% | 000x
000% | 000% | 000%
o00% | ooo% | oo0%
500% | 0o 0%
000k | o0o% o0
o0x | ooox o0

o0%

o0

oo%

000% | ooo%
Soox | ooox
ook | ooo%
Soox | ooow
ook | ooon

o
ooox | _ooon

g
i

§
8

[Ty
000%

oo

oo0%

D00

ooow | ooow [ ooow
ooox | ooox | ooox
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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 [RESLIZRNV 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
o 625.06 PR

10



4.3

Listing design segments inrable 2

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 segmentn Table 2

TABLE 2. SEGMENTS
From To Type Max Slope | Min Slope |+/- MAX MIN Slope Length Elev. Diff.
0 1 Ramp 8.20% 0.00% -8.25% 546 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% -2.00% 499 0.10
6 14 |Landing 1.90% 0.00% -1.79% 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 O\ ®

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.

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.


































