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COPYRIGHT AND TRADEMARKS

2019 copyright by Civil Engineering Smart Solutions (CESS) LLC.
All Rights Reserved.

Address: 322 Amethyst Way, Superior, CO 80027

Tel: 720-326-8618 Fax: 720-457-6851

Email: info@cesslic.com

Website: www.cessllc.com

This manual and the other materials used for the Roadway Design Assistant (RDA) Software application
are to be used only pursuant to the terms and conditions of a License Agreement between Civil
Engineering Smart Solutions (CESS) LLC, and an entity licensed by CESS LLC. No part of this manual nor
the RDA Software may be reproduced or transmitted in any form or by any means now known or to be
invented, electronically or mechanically, including photocopying, recording, or by any information
storage or retrieval system for any purpose without the express written permission from the author or
publisher, except for a licensee’s personal and non-commercial use, or the brief inclusion of quotations
in a review.

Under the License Agreement, the RDA Software may only be used on a single computer owned, leased
or controlled by you at any given time. The RDA Software application is protected by the copyright laws
that pertain to computer software. It is illegal to duplicate this manual or the Software, including but not
limited to electronic transmission.

To protect the intellectual properties and trade secrets contained in the RDA Software, it is prohibited
by law to decompile, reverse engineering, disassemble, or otherwise reduce the Software to human-
perceivable form. It is also prohibited by law to modify, adapt, translate, rent, lease, or create derivative
work or products based upon the RDA Software or any part thereof.
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LIMITED WARRENTY

The RDA Software as well as related documentation and other materials are provided “as is” without
warranty of any kind, either express or implied, including, but not limited to, the implied warranties of
merchantability, and fitness for a particular purpose, and non-infringement of third-party proprietary
rights. In no event shall CESS, LLC be liable for incidental damages, consequential damages, lost profits,
lost savings, or any other damages arising out of the use or inability to use the RDA Software.

Notwithstanding the foregoing, in the event that the Software contains any defect which adversely
affects the use of the Software, your sole remedy shall be limited to either a full or partial refund of the
purchase price, or a replacement of the Software, once a determination has been made upon solid
evidence and validation at the sole discretion of CESS, LLC.
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1. File
1.1 New Project

Figure below is the interface to create a new project. After inputting project information, click Save to
save the project to the database.

Project Information Client Information

Project Name || | Cliert Name: l:l
locaton | | Menager [
o | S R .
Project No. | | Project No. L ]
M J Sandaireied |
Manager | v | Project Funding l:l
Participators | | Contract Number |:|
= Bomse | Tine Schedue

Estimate Range | |

Start Date 3/15/2021 [Eikg

Eid No | | Labor Commission Mo I:I Construction Date 2/15/2021 B~
L — L S —
Date Ad

Bid Date 3115/2021 w I—

Description Ci ion Time:

e

|

1.2 Project List

Figure below is the Project List interface, and all projects are listed in the data grid.

Project Name Description Agency [
Kalmia Ave Improvment CDoT
20th to 15th CDOT
1-25 CDOT
CESS LLC Test Project COOT v
< >
| Detail | | Update | | Search | | Close |

Select a project and click Detail to see the project information. To edit the information, click Update, to
find a specific project, click Search.
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1.3 Set Project Folder

In this module, user can setup working folder and backup folder, station format and digit number, and
minimum and maximum grade of each category of the road.

LESS Project Setting

Project |Demn v| | Copy from |

Working Folder D:\Test Data'\Pdf || Browse..

Backup Folder |D:\Test Data\Backup | | Browse... |
Station

Minimum and Maximum Grade

Minimum Gradient (%) Mandmum Gradiert (%) ~
»  Default D.50 500
Mairline 0.50 3.00
Collector Distributor 0.50 4.00
Direct Connector 0.50 5.00
Save
Intersection
Roundabout v Close

Click Copy from button, settings of the project can be copied from other project.

1.4 New / Edit Agency

Figure below is the interface for adding a new agency. After inputting agency name and notes, click Save
to save the agency.

LE55] New Agency - =
MName ||
Motes

| New | | Sme | | Cose |

1.5 Agency List

In this interface, all registered agencies are listed in data grid.

Notes

Colorade Department of Transportation
Federal Highway Association, for the project which funding from Federal
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Right click on the data grid, a menu with two sub menus displays:
Edit: Update selected agency.

Remove: Delete the selected agency. Agency cannot be deleted if it is applied for a project.

1.6 Roadway in Project

Figure below is the Roadway in Project interface.

LEES &8

Project | Demo W Basic Information Preference Setting Criteria Checklist
R Name: 520NE
Name Category: Mainline

2400 South Roadway Characteristics
oaNe unction s ey vt Tyoe Fige
B2OMVILL

Curment Year 2020 Temian: Fat
5205587W

AADT: 30000 % Truck (cument):
52058

Deesign Year: 2030 Post Speed ( mi/h or km/h J: &5
5600 West

AADT: 35000 Design Speed {mishorkm/h): 70
5BTES20N
5R7NG20S Design Vehicle SU-30
Anna Proposed Roadway Characteristics
EB OFf Total # of Lane 3 Park Strip Width (Typ)
EBto MVC NB Shoulder Width (Typ): 12 Sidewalk Width (Typ):
EBto MVC SB CG Type. Width (Typ):
MARTEZ0N

Comments

Roadway: 520NB CAD File:

There are three tabs included: Basic Information, Preference Setting, and Criteria Checklist. The first two
are introduced in this chapter, and the last one is introduced in Criteria Management.

Select a project and all roadways in the project are listed in the roadway data grid. Select a roadway, the
roadway information is retrieved and shown on the three tabs.

Right click on the roadway data grid, a menu with six sub menus displays:
New...: Creates a new roadway (details introduced later).
Edit: Updates the selected roadway, similar to New function.
Delete: Removes the selected roadway, cannot be removed if the roadway is being used.
Open Plan File: Opens Plan working dgn file of the selected roadway.
Open Profile File: Opens Profile working dgn file of the selected roadway.
Open Cross Section File: Opens cross sections working dgn file of the selected roadway.
Create a New Roadway
Figures below are the two tabs of adding a new roadway.

Tab 1: Basic Information: In this tab, roadway general information are included, and Name, Category,
and Design Speed are required to specify.
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Tab 2: Preference Setting: In this tab, CAD Setting and Inroads settings of the roadway are included;
default alignment and default profile of the roadway should be provided if they exist.

Basic Information Preference Setting

Mame: Pick
Categary: W Location: X Y Pick
CAD File Browse...

Roadway Characteristics
Function Class: W Pavement Type: W
Current Year: Temain: v
AADT: % Truck: {cument):

Design Year: Post Speed: w | miorkm /h
AADT: Design Speed: w | miorkm /h
Design Vehicle:

Proposed Roadway Characteristics
Total # of Lane: e Park Strip Width (Typ):
Shoulder Width (Typ): Sidewalk Width (Typ):
CG Type, Width (Typ):

Commerts

Tab 1: Basic Information

Basic Information Preference Setting

Preference File: Browse. ..

Plan Set Preference

Scale Note here...

Annotation
Contours
Station
Profile Set Preference
CAD File Browse. .
Location X |0 Y 0 Note here...
Scale
Name
Cross Section Preference
CAD File Browse. ..
Location X |0 Y |0 Note here...
Scale:
Create
Annotation

End-Area Volume

Default Alignment W Profile w

Tab 2: CAD Setting

8
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1.7 Point Description

Figure below is the interface of Point Description list.

Point Description

BOC - MATCH EXIST Curb Ramp
BOC - PC. MATCH EXIST Curb Ramp
BOC - BEGIN CURE , MATCH EXIST Curb Ramp
BOC - BEGIN INLET SET - BACK Curb Ramp
BOC - DRIVEWAY WING Driveway

BOC - END IMLET SET-BACK Curb Ramp
BOC - INLET

All Points Descriptions are listed in the data grid. Right click on the data grid, a menu with three sub
menus displays:

New...: Creates a new Point Description. Specify Description and Category and then click Save button,
a new Point Description is saved.

Edit: Updates an existing Point Description.

Delete: Removes an existing Point Description.

1.8 Point Table Setting

Figure below is Point Table Setting interface, and all settings are listed in the data grid, which can be
used to create geometry table, curb ramp data table, pothole table, etc.

Name Description

10 Scale for Cogo Poirt

Right click on the data grid and a menu with three sub menus displays:
New...: Creates a new point table setting (details introduced later).
Edit: Updates an existing point table setting, similar to New function.
Delete: Removes an existing point table setting.

Create a New Table Setting

Figure below is the interface to create a new table setting.

9
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Name || | Description |

Layout Setting

Row Height Padding Left Padding Top Vettical Space | 20 |

Selected  Order Custom Mame Column Width ~ Padding Left ~ Padding Top  Header Offset
b Poirt Nams 1 Poirt Name 120 5 5
Northing 2 Northing 120 5 5
Easting 3 Easting 120 5 5
Elevation 4 Elevation 120 5 5
Alignment O 5 Alignment 120 5 5
Station [ Station 120 5 5
Offset 7 Offset 120 5 5
Side 8 Side 120 5 5
Description 9 Diescription 120 ] 5

Title Text Property Data Text Property Boulder Line Property
Level | | level | | level | |
Color | | Color | | Color | |
Weight | | Weight | | Weight | |
Stle | | Tex Style | | Texd Style | |
[k
Swe || G |

Specify name and description of the setting, set the layout, properties of the title, data and boulder line
of Microstation, then click the Save button.

10
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2. Geometry

2.1 New Alignment

Figure below is the interface for adding or editing an alignment.

0155

Project Pumpose For Description
v

Mame ||

Demo = = —
(_) Geometry Table (_) Measurement (@ Both () Invalid

Set Alignment Method
(@) Select Alignment Text File () Elements Saved in Database
Browse

tem PC Northing Ea':t(i:ng PC Station

() Pick Elemert from Microstation Description Def

Alignment Element Information
Cument File:  N/A
Parent File:  N/A
ModelName: N/A
Element ID:  N/A
Pick Alignment Object

AMlignment Setting

[ Inverted First Pairt Station | 0+00.00 St Chack
Tip: Key-In: CHANGE DIRECTION can check or change alignment direction < >

New Save Close

Project: Select project of an alignment.

Name: Specify name of an alignment.

Description: Description of an alignment.

Purpose For: There are four purposes for an alignment:

A.
B.
C.
D.

Geometry Table: Alignment is applied for geometry control table and its Superelevation.
Measurement: Alignment is applied for point's station and offset.

Both: Alignment is applied for both Geometry Table and Measurement.

Invalid: Alignment is invalid and is not applied in the project.

Set Alignment Method: There are three methods to save new alignment data.

A.

B.

C.

Select Alignment Text File: Specify an alignment text file that exports from Inroads, Openroads,
or Geopak.

Pick Element from Microstation: Click Pick Alignment Object button, pick an alignment in
Microstation, then specify beginning station. If element direction is opposite from alighment
direction, either click Inverted check box or use “Change Direction” Key-in to change element
direction in Microstation. Once alighment element is selected, input station of first point or click
Set button, click a point on the alignment, then input the station of the point. The station of the
beginning can be calculated automatically. To check whether the setting is correct or not, click
Check button, click a point on the alignment, and the station of the select point is calculated
based on current setting. This can be used to check whether the setting is correct. It is important
to note that dgn file including the alignment should always be attached as reference.

Elements Saved in Database

11
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Alignment Data is saved in the database, and share with all people anytime and anywhere.
Right click on the window, a menu with five sub menus displays. Using those menus, user can
import alignments from text or excel files which export from Inroads, Openroads, or Geopak.
Create New Alignment and Element from Excel File: Select an Excel file and an alignment can

be created and saved to database with its elements.

Create New Alignment and Element from Text File: Select a Text file and an alignment can be

created and saved to database with its elements.

Refresh: If the alignment changes, the alignment information updates in database using this
function. (Make sure that alignment file, including name and location, doesn't change)
Import from Text File: If alignment exists and need to save the elements into the database, use

this function and select Text File to complete.

Import from Excel File: If alignment exists and need to save the elements into the database, use

this function and select Excel File to complete.

2.2 Alignment List

Figure below is interface of Alignment List.

B Alignments - O X
Project 125 Resurfacing S

Alignment Name Begin Station End Station Totol Length Purpose A
21-BMEB ET 0.00 876.07 876.07 Both Station 25+00
21-BM WBET 0.00 631.48 63148 Both Station 25+00
21GEBET Both Station 205+00
21-GWBET Both Station 205+00
22BSEBET 0.00 938.11 938.1 Both Station 805+00
22-BS EB ET Hement Both
22BSWBET 0.00 104212 1042.12 Both Station 805+00
22-BS WB ET Element Both v
< >

New Close

Select a project and all alignments in the project are listed in data grid. Begin Station, End Station,
Total Length, Purpose, and Description of each alignment are retrieved. Right click on the data grid,

and a menu with seven sub menus displays:

Alignment Details: Details of the selected alignment.

Edit Alignment: Updates the selected alignment.

Remove Alignment: Deletes the selected alignment from project.

Display Alignment: Shows and highlights the selected alignment in Microstation.

Check Alignment: Checks whether the alignment is valid.

Refresh: Reloads all alignments of the selected project.

Check Overlap: Checks whether stations overlap along all alighnments.

12
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2.3 Auto Draw Geometry Table

Figure below is the interface for auto draw geometry table. Select a project, and all alignments for
geometry table are listed in the left data grid. Click an alignment, and geometry information is shown on
the right data grid.

Before drawing or updating geometry table of the alignment, select an existing table setting.

B Auto Draw Geometry Table - O X
Project 125 Resurfacing ~ Existing Table Setting | Scale 10 to 1 ~
Hignment Name ~ Station Bearing Length Delta Radius Superelevation Design Speed

Cameron St SE

61+00.00 N87°5324"E 17.37
Cameron St SW

61+17.37
Carson St NE
c S NW 61+17.37 14.14 90"0000" R 9.00 N/A N/A
arson
61+26.37
Carson 5t SW

Clayton St NW

Clayton 5t SW 61+31.50 _

Cifton St NE 61+31.50 S E e

Clfton St NW 61+42.41

Clifton St SE < :

Clfton St SW

Colorado Ave NE © Draw Table Update Table Draw All Tables Update All Tables Expot... o
Layout Setting: Scale 10 to 1 Alignment: Cameron St SW Description:

Draw Table: Geometry table of selected alignment is drawn in Microstation automatically.
Update Table: Geometry table of selected alignment is updated in Microstation automatically.
Draw All Tables: Geometry table of all alignments in the project are drawn in Microstation.
Update All Tables: Updates all geometry tables of the alignments in Microstation.

Export...: Exports geometry table data to spreadsheet.

2.4 Geometry Table Setting

Figure below is the setting management interface.

[ Geometry Table Setting - [} X
pY— Layout Setting
Row Height Padding Top Tile Padding Left Vetical Space | 2
Scale 10 to 1 Selected Order Custom Name  Column Width Data Padding Left ~
b otem 1 ITEM 8 15
Desc 2 DESC 8 15
Notthing 3 NORTHING 13 15
Easting 4 EASTING 13 15
Station 5 STATION 15 15
Bearing 6 BEARING 15 15
Length 7 LENGTH (FT) K] 15
Detta 3 DELTA 13 1
Radius 3 RFT) 105 15
SuperE ! eMAX 7 15
DS 12 DS 3.2 15
Tangent 10 TAN (FT) 11 3
Chord O 13 CHORD 13 3 v
< 13
Text Style Line Style Desciption
Level [SHT-TEXT-2 | Level [SHT-TEXT2 |
Color [3 | Color 3 |
Weight -1 | Weight [ |
Stle [14-DEN | Sule [0 |
New Close

13
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All existing settings of the company are listed in the left data view. Click a setting and the details are
shown in right data grid. Right click on the left data grid, a menu with three sub menu displays:

New: Creates a new geometry table setting (details introduced later).

Edit: Updates an existing setting, similar to Add function.

Refresh: Reloads all existing geometry table settings of the company.
Create a New Geometry Table Setting

Figure below is the interface to create a new setting.

[ Mew Setting - &) =
Layout Setting o
Boulder Line Property Data Text Property
Row Height
e — N —
Padding Top
o [ ] o [ ] Save o
Title Padding Left Fick Pick
wege [ ] wege [ ]
Vertical Space = =
se [ ] Tease [ ]
[ Draw Only Arc Close
Selected Order Custom Name Column Width Data Padding Left ~ Header Padding Left | Notes
> 1 tem 120 5 5
ftem - SuperE. = Superelevation
Desc. 2 Desc. 120 5 5
Northing 3 Northing 120 5 5 D.S. = Design Speed
Easting 1 Easting 120 5 5 M.O. = Middle Ordinate
Station 5 Station 120 5 5 C.D. = Chord Direction
Bearing 6 Bearing 120 5 5 T.D. = Tangent Direction
Length 7 Length 120 5 5 R.D. = Radial Direction
Dekta 8 Delia 120 5 5
D = Desci
Radius 9 Radius 120 5 5 SRS
SuperE 0 SuperE 120 5 5 (1)=In
Ds. | n Ds. 120 5 5 (0)=0ut
Tangert O 12 Tangent 120 5 5
Chord O 13 Chord 120 5 5
M.O O 14 MO 120 5 5
Ederal O 15 Ederal 120 5 5
T.O.) O 16 TDM 120 5 5 v

Name: Geometry Table Setting name.
Description: Description of the Setting.
Layout Setting: Sets layout for geometry table
Row Height: Sets row height of the geometry table.
Padding Top: Sets space between text and line above.
Title Padding Left: Sets space between text and line to the left.
Vertical Space: Sets vertical space between text and line.

Boulder Line Property: Sets properties of table lines in Microstation such as level, color, weight, and
Style. Selecting a sample element in Microstation and clicking Pick button, the properties can be set
automatically.

Data Text Property: Sets text properties of geometry data, similar to line properties introduced
above.

Draw Only Arc: Only Arc data included in geometry table if checked. Otherwise, all data are included.

14
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Data order, custom name, column width, padding left, and header padding of all data items can be
directly set in the data grid. Only Items are included in the geometry table with checkbox checked in
"Selected" column.

2.5 Generate Superelevation

Figure below is the interface to generate Superelevation.

i x

it Setr
Froject ; Design | e | Save Setting |
Begin Station Left X5 () Right XS (%) Maxe (%) Ratio On Tangent() 12 v | = -
US34B Horzontal Aignment End Station Left X5 (%) Fight X5 (%) Defauk DS Rotation Lane
2400 South Rotation Opton Supersievation Type [ veiy | [ e |
257E50N ® Reguiar O LeftOnly O Right Only O Lekt Control () Right Cortrol (@) Regular () Parameter Constrain |~ X5 | e .
o = < = £2 ¢ 21 | mdex  Staton ‘EI) ‘F% 2
5600 and SR201 b Drection “ Rght Rght Rt Rt 2 2
Design Speed (V) - IJ -
S20NVILL Radius (R) 4000 23367.3036 1500 1500 1500
@ 28 NC &= 52 5 2 538-35.81 2 2
Runoff Lr (Hane) & = P = 3 533-14.95 28 | 28
oot [ |
Totoal Runoff L 67 125 125 125 5 540-79.64 2 2
Transttion On Tangent 8104 1500 15.00 15.00 & 541+75.36 2 2
Transition On Curve 58.96 11000 11000 11000 7 75T 2 2
UeLr 47.86 4808 4808 4308 8 760+43.93 2 2
2% INC) 533+00.09 759447 77 777406 20 78942420 ? 761+20.85 52 5.2
[u3 538:47.95 759:95.85 77745428 78947228 1o 7644628 52 | 452
2% RO) 53849581 760:43.93 778:02.36 790+2036 n 765+23.20 2 2
PC. 5335599 5786675 76010.85 77769.28 78987.28 12 766+19.36 2 2
FULL 533+14.95 7612085 77847928 79049728 1 7770620 2 2
FULL 540:50.50 76444528 781:73.13 723U i 7780236 2 2
PT 54119.46 5539994 7655628 i Toea3 34 15 778-79.28 52 | 52
2% (RC) 540+79.64 765:23.20 T 561026 16 7817313 52 | 52
0% 541:27.50 765:7128 783:0419 796:5834 i 7825611 2 2
22 INC) 54147536 766+1936 78345227 T4z |, ji :: if : i i .
< > < >
Alignment US348 Horizontal Alignment Alignment: Data from Database Description: Ci\Alg Txt\US34B.bxt |

Select a project, all alignments of the project are listed in the left data grid. Clicking an alignment, curves
in the alignment are shown in the median data grid. All parameters are introduced below:

A. Initial Setting

Initial Setting
Project Design

Begin Station Left XS (%) Right X5 (%) Max e (%) Ratio (%)
End Station Left XS (%) Right X5 (%) Default DS Rotation Lane

Rotation Option Superelevation Type

(® Regular () Left Only () Right Only () Left Cortrol () Right Cortrol () Regular () Parameter Constrain

Project Parameters
Begin Station: First station of the Superelevation.
Left XS(%): Left side cross slope of the beginning.
Right XS(%): Right side cross slope of the beginning.
End Station: Last station of the Superelevation.

Left XS(%): Left side cross slope at end station.

15
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Right XS(%): Right cross slope at end station.
Design Parameters

Max e (%): Max Superelevation of the alignment. When it changes, e max in datagrid will change
automatically. For some curve with different e max, User can input and change directly in the data
grid.

Ratio on Tangent (%): Proportion of runoff length on the tangent. Ratio will change in the datagrid
when this parameter is changed.

Default DS: Default of Design Speed for entire alignment. Design Speed of each curve can be
changed in the data grid.

Rotation Lane: Number of lanes for rotation.
Rotation Option: There are five rotation options:
Regular: Rotation happens at both sides.
Left Only: Rotation happens only at left side. (One-way road or ramp)
Right Only: Rotation happens only at right side.
Left Control: Rotation happens at both sides but control by Left rotation.
Right Control: Rotation happens at both sides but control by Right rotation.
Superelevation Type
Regular: Generates text file in regular format (can be applied in Inroads or Openroads).
Parameter Constrain: Generates text file in parameter constrain format (applied in Inroads).

Design Speed (V) and Lanes Rotated can be changed manually in data grid, see figure below:

Direction Left Right Left Right Lsft
Radius (R) 4000.0000 23367.3036 1500.0000 1500.0000 1500.0000

Superclevation f¢)
L (14ane)
Lans Rotated

Curves with "yes" in Included row are included in superelevation, otherwise curve is not applied for
superelevation. See figure below. Notes are input for each curve in note row.

Included Yes Yes Yes No Yes Yes

b Note None None None None Mone

Once all parameters are setup, Superelevation can be generated. See more functions below:
Analysis: Analyzes and calculates all data of Superelevation.
Generate: Generates Superelevation and shows in the data grid.
Verify: Checks whether there is overlap in Superelevation.
Save Setting: Saves alignment setting(s).

Save: Saves Superelevation data of the alignment into database.
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Export...: Exports the data to a text file which can be applied in Inroads directly.
Print: Prints Superelevation data as PDF format for review.
Right click on the right data grid, a menu with nine sub-menus displays:
Verify: Same function as introduced above.
Export...: Same function as introduced above.
Move Up: Moves current row up.
Move Down: Moves current row down.
Add New Row: Adds a new row to the data grid.
Insert Row: Inserts a row to the data grid.
Remove current Row: Deletes current row.
Remove All Selected Row: Deletes all selected rows.
Remove All Overlapping: Deletes all overlapping rows.

XS of Station: Calculates cross slope of specified station. Input Station, select Side, then click OK
button: cross slope of the station is calculated. Click Cancel to quit.

Cross Slope of Station
Station: 0+00 LT w oK

Slope: % Cancel

Change NC and Ratio

Right click on Superelevation Detail data grid and a menu displays. Using this function, user can change
normal crown cross slope, Lane Width, and determine whether ratio on tangent varies by Design Speed
and Number of Lanes for each individual curve.

Change MNC and Rotio
Marmal Crown 2 L oK

Lane Width 12 ft Cancel
Ratio by Design Speed and # Lane

Print All

Right click on Alignment data grid and Print All menu displays. Using this menu, Superelevation data of
all alignments are printed out as PDF format once.
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2.6 Draw Superelevation

Figure below is the interface of Superelevation drawing.

[ superelevation Drawing - O X
Project | 125 Resurfacing ~ ndex Station LT RT Setting | Test ~
(%) (%)
" ~ <l ) Set Reference Point
IS
21-BM EB ET Pick Reference Point
1 82749233 -2 -2
21BMWB ET 2 828+69 57 2 2 Station 0+00 Pick
ZZBSEBET 3 829+42.95 5.8 58 Range
| 1.
22-BS WBET 4 832+411.99 53 58 ® Al
Cameron St NE 5 832:85.37 2 2
Cameron S5t NW 6 393462 61 2 2 O Rangs
Cameron St SE = E»EEA-DE. 75 5 2 Begin Station 0+00 Pick
7 7 - -
Cameron 5t SW End Station 000 Pick:
Carson St NE Next
Carson St NW
1
Carson 5t SW [ Only Draw Line without Text
Clayton St NW
I,
Clayton 5t SW v Draw Update Update Al Close

Step 1: Select a project and all alignments are listed in the right data grid. Click an alignment and
its Superelvation data will show in the right data grid if it exists.

Step 2: Select Setting from combo box.

Step 3: Click Pick Reference Point button, pick a point in Microstation as the reference point,
and then specify its station.

Step 4: Set range of profile from the two range types: All and Range.

Step 5: Click Draw button, Superevation can be drawn automatically.

Step 6: Click Update button, Superelevation can be updated automatically.

Step 7: Click Update All button, Superelevation can be updated automatically.

2.7 Superelevation Drawing Setting

Figure below is the interface for all Superelevation settings:

Eﬂ Superelevation Drawing Setting X

MName Description

Right click on the data grid, and a menu with three sub menus displays:
New: Creates a new setting, more details are introduced below.
Edit: Updates an existing Setting.

Remove: Deletes an existing Setting.

Create a New Setting:

Figure below is the interface to create a new setting with all parameters listed below:

18



i

Roadway Design Assistant Manual

Add Superelevation Drawing Setting E@

Name Description

Layout Line for Text Supelevation Text

Height Per % ft) 10 Text Direction W Level Level

Text Line Length 6) | 10 Vetical Line Offset ft) 0 T o

Weight Weight

Text Hor. Offset {ft) 10 Diagram Offset {t) 10 Shyle Text Style

Text Vert. Offset fft) 10 Pick Pick
Left Side Line Right Side Line Center (0%) Line Normal Crown {-2°%) Line

Level Level Level Level

Calor Calor Calor Calor

Weight Weight Weight Weight

Style Style Style Style

Pick Pick Fick Fick
Save Save As Close

Name: Specify name for Setting.
Description: Description of the Setting.
Layout Setting:
Height per %: Height of each cross slope percentage.
Text Line Length: Length of line for cross slope text.
Text Hor. Offset: Horizontal offset of Superelevation Text.
Text Vert. Offset: Vertical offset of Superelevation Text
Text Direction: Direction of text, vertical or horizontal.
Vertical Line Offset: Offset of vertical line.
Diagram Offset: Distance between Superelevation diagram and Profile diagram.

Click Pick button in each group to set Microstation properties to other items.

2.8 Set Default Alighment

Figure below is the interface to set default alighment of each project: select Project and alignment, then
click OK button to save.

CESS Set Default Alignment [
Project W
Default Alignment (¥
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2.9 Profile

Figure below is the interface to set profiles for alignments. Select a project and all alignments of the
project are loaded in Alignment data grid.

Project | Dema ]
Alignment Profile Details
Alignment Name A
st Honi o pr— Element PVC Station e PVT Staton DT PVI Staton et
91+21.30 4249 8084 9142359 4249 8773
287E820N Parabola 9142358 42498773 9246359 42561791 91+83.59 42519791
287N8205 Linear 9246358 42561791 94:96.00 47701237
5600W @ SR201 Parabola 94:96.00 42701237 100+24.00 47701237 97+60.00 4285 9637
5600W and SR201 Linear 100+24.00 42701237 101+98.12 42596765
820NB Parabola 101+98.12 4759 6765 105+53.12 47431385 103+75 62 4249 0265
S20NVILL Linear 105+53.12 42431385 109+27.04 4746 2681
220s287W Parabola 109+27.04 4246 2681 110+87.04 4747 8447 110+07.04 4245 8679
82058 Linear 110+87.04 4247 8447 110+91.71 424796 v
Anna v < >
Profile Included Description
Profile Name None

Select an alignment, all profiles of selected alighment are loaded and shown in the profile grid. Select a
profile, all elements of the profile are loaded.

There are three methods to create a profile:
Method 1: Right click on Alignment grid, a menu with two sub-menu displays:

Import Profile from Excel File: Select an Excel file which exports from Inroads/Openroads/GeoPak,
the profile can be imported including the profile and its elements.

Import Profile from Text File: Select a Text file which exports from Inroads/Openroads/GeoPak, the
profile can be imported including the profile and its elements.

Method 2: Right click on Profile grid, a menu with five sub menus displays. Using this method, Profile
need be created first, and then create its elements separately.

New...: Figure below is the interface to create a new profile. Input name of profile and description,
then click Save button.

Name ||

Description

|Sa|re| |[Jose|

Edit...: Updates existing profile, similar to New function.

Remove: Deletes a profile, including its elements.
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Update Profile from Text File: Similar to Import Profile from Text File introduced above, this function
is applied for existing profile.

Update Profile from Excel File: Similar to Import Profile from Excel File introduced above, this
function is applied to existing profile.

Method 3: Right click on the profile detail grid, a menu with four sub menus displays:
New...: Creates a new element for the selected profile
Edit...: Updates an element of the selected profile
Remove: Removes an element of the selected profile.

Calculate Elevation: Using this function, elevation of a specified station can be calculated. Input
station and click Enter key.

Blevation:

Station ||

2.10 Alignment and Profile Validation

Figure below is the interface of Alighment and Profile Validation. Using this module, user can check
alignments and profiles whether they meet specific criteria.

— .
Criteria Alignment
Threshold Value Select AMlignment Profile [
Min Horizontal Curve Length fth (Lmin =3V} EN
Mapimum Algebraic Difference Without Horizontal Curve(%) EN 587E520N
K Value By Design Speed NS
Drainage lssue - Profile Grade < 0.3% and Crose Slope = 0% NS 537N5205 Profile
Maximum Algebraic Difference Without Vertical Curve(%:) NB
Min grade (%) NB P-520ME
Max grade (%) VILL
Min Vertical Curve Length ft} (L min = 3V) VILL P-520NVILL
Vertical Headlight Sight Distance W
sw P-5205587W v
Alignment Profile Station Criteria Thresheld Yalue Current Value ~
587E520N Min grade (%)
EN 587E520N 204208 Max grade (%) 3 4.00
EN 587E520N 354284 Max grade (%) 3 -5.00
EN S87E520N 48+=81 K Value By Design Speed 96 1.
EN BETESHZON 48++81 Headlight Sight Distance 636.33 550.00
NS BB7N520S Profile 133++98 Max grade (%) 3 3.7
NS BB7N520S Profile 140++90 Max grade (%) 3 -3.30
NS BB7N520S Profile 147++81 Drainage lssue - Profile Grade < 0.3% and Cross Slope = 0% 0.30% 0.19%
h EOTMEINE Denfl 1RC. o0 n e 523 nE N5 &~
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3. CURB RAMP DESIGN
3.1 New Curb Ramp Template

The figure below is the interface of New Curb Ramp Template. Four tabs are included: Description,

Points, Standards, and Isometric.

Description  Points ~ Standard  Isometric

Name  [CCR2 Apply For [CDOT v Description

Reference v Page

Updated 12/ 9/2019 F Cell Library |C:\CESSDataFolder\Cell Library\Colorado State\Roa

legend  |C:\CESSDataFolder\RDA\Photo\CCR-2PG | | Browse CollNaiie [CCR2

Browse

Save

Tab 1: Description

In this tab, the user must input the basic information for the new curb ramp template, including
Name, Apply For, Description, Reference and Page, Legend, and Cell of the curb ramp. Click the Save

button, all information are save into the database.

Tab 2: Points
The figure below is the Points tab, and all points in template are listed in the data grid.

Description  Points  Standard  Isometric
Selected Point Name Description Re&gﬁ? oF DEJ{%ET%Z S‘:c._'f’:e
| % 1 e [N 02|
2 L None 0 2
3 BOC* None 0 2
4 TOP OF RAMP None 0 2
5 Fow* None 0 2
6 Bow" None 0 2
7 BoC* 6 0.5 0
8 Fow 9 0 -2
9 BOW 6 0 -5

Right click on the data grid and a menu with seven sub menus displays.

Add Point: Add a point to curb ramp template, details are introduced later.

Edit Point: Update an existing point, and similar to Add Point function.
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Remove Point: Delete a point from the template.
Refresh: Reload all points in the template.

Select All: Select all Points.

Unselect All: Unselect all points.

Unti-Select: Select all unselect point and unselect other.

Add Point: The figure below is the interface for adding a point to the template. Input Point Name,
Description, select Reference Point, Elevation Difference between the point and the reference
point, and Slope of the Point and reference point, and then click Save button.

[ Point In Curb Ramp Template - O >

Point Mame || |

Description | iy |

Reference Point

Name w

Elevation Difference ft) Slope (%) III

Mote

[] Selected

Save Close

Tab 3: Standards
The figure below is the Standard tab, and all standards in the template are listed in data grid.

scription  Points  Standard  |sometric
Point Name Point Name Standard Type Min. Value Max. Value
24 23 Slope 0 5
27 26 Slope 0 5
16 23 Slope 0 833
17 ]| Slope 0 833

Right click on the data grid and a menu with four sub menus displays.
Add Standard: Add a new standard, and see details below.
Edit Standard: Update an existing standard, similar to Add Standard function.
Remove Standard: Delete standard from the template

Refresh: Reload all standards
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Add Standard: The figure below is the interface for adding a standard. Firstly, select point 1 and
point 2, choose the standard type, input minimum value, maximum value, and Notes, and then
click Save button to save the standard.

[ standard In Template — | x
Paint 1 | v| Poirt 2 | W
Standard

Type

(® Slope (%) () Bevation Dfference (ft) () Distance ft)

Value

Minimum Maximum

Motes

Mew Save Close

Tab 4: Isometric
The figure below is the Isometric tab, which includes Line and Shape aspects.

BB cdit Template - O ®

Description  Points  Standard  Isometric

LINE SHAPE
Point Name Ele. Adj Point Name Ele. Adj. Description Type Fill Color Fill Mode

10 0.00 11 0.00
7 0.00 6§

12 0.00 11

[3 0.00 11

7 0.00 12

7 0.00 9

9 0.00 14

14 0.00 12

1 0.00 6

& 0.00 15

19 0.00 8

20 000 9 0

Right click on left data grid, a menu with five sub-menus displays.

Add Line: Add a new line for isometric by selecting two points.
Edit Line: Update an existing line, similar to Add Line function.
Remove Current Line: Delete current line from isometric.
Remove All Lines: Delete all lines from isometric.

Import from Standards: Import lines from Standards.
Right click on right data grid, a menu with five sub menus displays.

Add Shape: Add a new shape to isometric, and the details introduce below.
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Edit Shape: Update an existing shape, and similar as Add Shape function.
Remove Shape: Delete current Shape from isometric.
Remove All Shapes: Delete all shapes from isometric.

Shape Setting: See details below (B)

Add shape

The figure below is the interface for adding a new shape.

W Add Shape X

Description | |

Shape Type | ~ |

Index MName Blevation Adjust

|Sa'|.'e ||C|nae|

Input the description and select shape type, then add points for the shape.
Right click on the data grid, and a menu with five sub menus displays:

Add Point: Select a point and input the Elevation Adjust Value and Index of the shape.
Edit Point: Update an existing point, similar as Add Point function.

Add Points on Top: New points are above or under the existing points. To above point, elevation is
Positive, and to under point, elevation is negative.

Remove Current Point: Delete current point from shape.
Remove All Points: Delete all points from shape.

Click Save button, the shape is saved for the curb ramp.

Shape Setting

Figure below is Shape Setting interface.
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B shape Setting — O

Name Fill Calor Fill Mode
S T T
Curb Ramp 3.00 True Curb ramp
ADA Sidewalk 21.00 True None

All shape types are listed in the data grid, and right click on data grid, and a menu with three sub menus
displays:

Add Setting: Add a new Setting, and see details below

Edit Setting: Update an existing Setting, similar to Add Setting function

Remove Setting: Remove an existing Setting

Add Setting
Figure below is the interface for new Setting:

[l Add Setting Py

Tyee || |
Level | o |

Fill Colar |:| 7] Fil

MNote

Save Close

Input Shape Type, Level, Color, Line Weight, Fill Color, and Note, check Fill or not, then click Save
button. Level, Color, Line Weight, and Fill Color can be obtained by clicking pink button (right of Level
Combo box) if a sample element is selected in Microstation.
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3.2 Curb Ramp Template Summary

Figure below is the interface of template summary interface, and all curb ramp templates of

the company are listed in the data grid.
[ﬁﬂ Curb Ramp Template Summary - O pod

Existing Templates

Name Applied For A
CDOT Type 2C cboT
CCR Case 2 cDoT
CDOT Type 1A-1B cboT
CDOT Type 2A-2B CcDoT
CDOT Type 3A-3B cboT
coor
CDOT Type 4A cboT
CDOT Type 4B CcDOT
CDOT Type 5A coboT

CDOT Ped Ramp On Radiu... |CDOT
CDOT Ped Ramp On Radiu... |CDOT
CDOT Ped Ramp On Tang... |CDOT
CDOT Temp parmallel Dual CDOT
CDOT Temp Parrallel Single | CDOT
CDOT Temp Perpendicular  |CDOT

CCR-2 CDOT
CCR-3 cooTt
CCR-4 CDOT
CCR-5 CDOT 7

Search

Input text in search textbox and click Search button, all templates containing the text are filtered
and listed in data grid. Right click on data grid, a menu with five sub menus displays:

e New: Create a new template, which is introduced in chapter 3.1.

e Edit: Update an existing template, similar as New function.

e Remove: Delete an existing template.

e Refresh: Reload all templates.

e Auto Review: Review templates automatically, and click data grid, or photo, auto review stops.

3.3 New Curb Ramp

The figure below is the interface to create a new curb ramp.

Select a project and a template, input name (can retrieve by clicking Pick button if a Text element is
selected in Microstation), design file, and description; Then click Create button, and a new curb ramp
is created.

All points, standards, isometric information are imported from the template to the new curb ramp if
a template is selected.
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[ Mew Curb Ramp = O X
Project ~
Mame | | Pick
Template ~
File || | Browse...
Description

Create Close

3.4 Curb Ramp Design

The following figure is the interface for curb ramp design.

Case 2 Curb Ramp Data Table

Select a project, and all curb ramps in the project are listed in the left side data grid.

Click a curb ramp in data grid, and all information of the curb ramp are loaded. Right click on the data
grid, and a menu with eight sub-menus displays.

New Curb Ramp: Create a curb ramp, see Chapter 3.3.

Remove Curb Ramp: Removes curb ramp from the project.

Open Design file: Open working design file of the curb ramp.

Draw Template Cell: Draws the template cell in the design file.

Export to Cogo Point: Exports all points to text file as Cogo point format and applied in Inroads.
Export to Surface: Exports all points to text file as surface format and applied in Inroads.

Copy to...: Saves curb ramp to another curb ramp.

Save as New Template: Saves the curb ramp as template.

Note: functions without introduction in curb ramp design are same as the function in Template

Similar as the curb ramp template, there are four tabs for curb ramp design.

Tab 1: Description
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In this tab, basic information of curb ramp are included, user can edit the information and click Save
button to save the change directly.

Description  Points  Standard ~ Isometric

Name Case 2 Description |CDOT Type 2C Applied

Template  |CDOT Type 2C

File C:\QT\Pothole Analysis dgn | | Browse... Eove

Tab 2: Points
Figure below is the interface of Point Tab, and all points of the curb ramp are listed in data grid.

Description  Points  Standard ~ Isometric
Selected Poirt Name Description Station Offset Side Bevation Alignment Northing
I N S O A N A
2 EOP"
3 EOP*
4 EOP*
5 FL*
6 FL-BOTTOM OF RAMP
7 FL-BOTTOM OF RAMP
8 FL
BOC"
10 BOC
1 BOC
12 BOC
13 DETECTABLE WARNINGS
14 DETECTABLE WARNINGS
15 DETECTABLE WARNINGS
16 DETECTABLE WARNINGS
17 Fow"
18 FOW - TOP OF RAMP
19 FOW - TOP OF RAMP
20 BOC"
il BOC
2 BOC
< >
Move Up Mowve Down Identify Save Draw Data Table Export... Save As Cogo Point Save As Surface
Status Sort: OFF Input: OFF Unlock Data Table Setting ~
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The following is an introduction to the buttons found at the bottom of the screen.

1. Move Up: Moves current point up in data grid.

2. Move Down: Moves current point down in data grid.

3. Identify: Identify a point in Microstation. Clicking Identify button and clicking a point in
MicroStation, then point in data grid is selected and highlighted.

4. Save: Save all change of points to database.

Draw Data Table: All selected points’ information are drawn in MicroStation.

Export...: All selected points are exported to spreadsheet.

Save As Cogo Point: All selected points are saved as Cogo point format and be imported in Inroads.
. Save As Surface: All selected points are saved as surface formation and be imported to Inroads
directly.

® N o !

There are some other items listed in status bar:
1. Status: Display status of the application.
2. Sort: If Sort status is on, point can be sorted in data grid. Otherwise Sort function is locked. On/Off
can be switched by clicking on the red text.
3. Input On/Off- when Input status is on, Text can be read from selected Text element in
Microstation. (step 1: keep Input On, step 2: select a Text element in Microstation, step 3: Click a cell
in data grid)
4. Lock/Unlock: When locked, curb ramp is frozen and no change can be made until it is unfrozen,
and a password is required to unfreeze the curb ramp.
5. Data Table Setting: The setting for the data table drawing, a setting should be selected before
data table is drawn.

Right click on point data grid, there are multiple menus, see figure below:

Gote Peint

Add Paint

Edit Point

Import Points » From Microstation Objects
Delete Point From Text File

Delete Selected Points By Termplate Cell

Switch Locations of Two Points By Text Element

Relationship of Two Selected Points
Relationship of Two Pick Points
Identify Point

Draw Points Info.

Report

ReMumber Points Mame
Aszign Alignment
Assign Location for Current Point

Assign Locations for All Points
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Set WOTE for Selected Points
Set DESCRIPTION for Selected Points

Set Elevation 3
Calculate Elevation Range

Autormation

Refresh

By Interpolation
By Alignment
By Other Points
Drop

Select All
Unselect 4ll
Anti-Select

1.Goto Point: Go to the selected point location in MicroStation.

2.Add Point: add a new point for curb ramp.
The figure below is the interface for a new point; Specify Point Name, Description, Alignment (if
available), and point location and elevation, select reference point, elevation difference and slope
(for some independent point, such as existing ground point, set reference point to NONE), then
click Save button to save new point.

[ New Curb Ramp Paint et

Point Name || |

Description |

Alignment | w |

Paoint Location
x | ¥ | |

o ——

Reference Point

| Side | |

Name MNOME >
Hevation Difference ft) Slope (%)
MNote
Selected

Save Close

3.Edit Point: Similar to Add Point function.
4.lmport Points
There are four methods to import points to curb ramp:
e From MicroStation Objects: All points in selected elements in MicroStation are imported.
e From Text File: Points are imported from Text file which exports from Inroads and includes
point information.
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e By Template Cell: Points are imported from curb ramp template cell which includes points
names.
e By Text Element: Import points from selected Text elements in MicroStation.
5.Delete Point: Remove current point in data grid from curb ramp.
6.Delete Selected points: Remove all selected points.
7.Switch locations of two points: Switch locations of two selected points.
8.Relationship of Two Selected Points: Display the relationship of two selected points, including
slope, elevations, and elevation difference.
9.Ildentify Point: |dentify a point in Microstation. Clicking identify button and clicking a point in
MicroStation, then point in data grid is selected and highlighted. Draw Point Info.: Draw point
information in MicroStation.
10. Report: Generate report for the relationship of all points of curb ramp.
11. Rename Point Names: The figure below is the interface to rename point names. Input Prefix,
start number, and Suffix, click Ok button, and all points are renamed.

i Hﬂ Rename Point Mame

Prefix |:| Num Sffix

Mame Sample

H|:|
x

12. Assign Alignment: Specify alignment for all points, and station, offside, and side of selected
points are calculated automatically.

13. Assign Location for Current Point: Allocate location for the point by clicking a point in
MicroStation.

14. Assign locations for all Points: Allocate locations for all points by picking points in
MicroStation continually.

15. Set NOTE for Selected Points: The figure below is the interface to specify Notes for all selected
points. Input notes and then click Ok button

Imput Mote

Ok Cancel

16. Set DESCRIPTION for Selected Points: Specify description for all selected points, similar as
NOTE introduced above.

17. Elevation by Interpolation: Calculate point elevation based on other two given points with
Interpolation method.

18. Elevation from Other Points: The figure below is the interface to calculate elevation of
multiple points at same time. Input base elevation and each slope and elevation difference
with previous points, then click OK button, and the elevation of all points are calculated and
updated in point data grid.
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Elevation from Other Poirts

Paint Slope() | Blevation Diff {ft) Elevation ft)

v ([ooo || ooo ||| |

v/ [0 ||[ o000 || |

v ({ooo || ooo ||| |

v/ oo || o000 ||| |

v ([ooo || ooo ||| |

Ok Cancel

19. Calculate Elevation Range: Obtain elevation range of current point based on the selected
standards.
20. Automation: Procedures are introduced step by step below.

Step 1: Select varying points; the user can select a maximum of 20 points at one time. The
default value of interval is 0.05 feet, and minimum value and maximum value of each point
are calculated automatically.

Wary Points

Selected  Point Name Min Value Max Value Interval Current Value =
s/ | | ame
423285
423274
423356
423375
423322
423333
423331
423315
423323
423270 bl

wleo |~ | @ || b | R

—_ | =
.

DoooQooogQoo

Application also provides some functions to set these values. Right click on data grid, and a
menu with five sub menus displays:

o Select Point with Zero Ele.: Select all points with zero elevation.

o Set Interval for Selected Points: Assign interval for all selected points.

e Set Max Ele for Selected Points: Assign maximum elevation for all selected points.

e Set Min Ele for Selected Points: Assign minimum elevation for all selected points.

o Set Min. Max Ele. for Current Points: Assign minimum and maximum elevation for current

points.

Step 2: Select Standards. The selected standards are applied to calculate elevations of the
varying points.
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Standard
Selected Paint 1 Paint 2 Min. Value (%) Max. Value (%) Cument Value (%) 2
I O T N T T B
15 14 0.00 5.00
13 17 0.00 5.00
21 18 0.00 5.00
1 7 -833 0.00
14 9 -833 0.00
17 9 -833 0.00
18 10 -833 0.00
9 7 200 200
9 10 -2.00 200
7 8 -2.00 200
10 8 -2.00 200 v

Right click on data grid, a menu with four sub-menus displays:

e Optimize Standards: All necessary standards are selected automatically based on

selected varying points.

e Select All: All standards are selected.

o UnSelect All: all standard are unselected.

e Anti-Select: All unselected standard are selected, and others are unselected.
Step 3: Click Run button, a solution is found automatically if a solution exists, otherwise a
warning message displays.
Step 4: Click Continue button to find next solution if necessary.
Step 5: Click Save button, and all elevations of varying points are saved and updated in data
grid

21. Refresh: Recalculate elevations of all points based on their reference points.

Tab 3: Standards
All standards applied in curb ramp are listed in the data grid. The rows with a yellow background
indicate that current values do not meet criteria and need to be adjusted.

Right click on the data grid, and a menu with twenty-one sub menus displays.

Most functions are similar to functions introduced in curb ramp template introduced.

Switch Points: Change order of points in the standard.

Check Current Standard: Calculate the value and check whether the value meets the standard.
Check All Standards: Check all values whether they meet the criteria.

Min./Max. Ele. of First Point: Calculate the minimum and maximum elevation of first point
based on selected standards.

Min./Max. Ele. of Second Point: See above.

Draw All Standards: Draw all standards in MicroStation including the value and slope direction.
Draw Current Standard: Draw current standard in MicroStation.

Save Standards: Save values to database.

Draw All Lines: Draw all lines from points in standards in MicroStation.

Draw Current Line: Draw line by current standard in MicroStation.

Tab 4: Isometric

All functions are same as curb ramp template.
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3.5 CURB RAMP SETTING

The figure below is the interface for curb ramp setting.

[ Curb Ramp Setting - O *
Flow Amow Precise Poirtt Information
Level DRAFT Text-3) Pick Slope 01 - Selected Prefix Suffix
3
Cell Library | Colorado State Roadway Design Elevation | 0.12 - Paint Name -
Elevation |
Cell N
= e = Northing [l N=
Sedle ! e e Easting O E=
Level DRAFT_Text-3 Alignment O
Sid O
Lre .
Description [l
Text Style | 05_ENG-100 ~
Pick Element Callout Leader
@® Mone () Lines () Dimension |CDOT2 ~
Reference Line Property
Leader Property
s s Level DES_ROADWAY_Sidewalk Prifrn Length Angle
X Y
Colr . Lenh [1 nge
b Colou - 1 Second Segnens;  Lenat g 0|
0 __
Slope (1] 0 Weight
Flon Aow 0 0 Sty

Pick Element

Save Close

. Flow Arrow
e Level: Flow arrow level
o Cell Library: Cell library which includes flow arrow.
e Cell Name: Name of flow arrow cell.
e Scale: Scale when drawing flow arrow in MicroStation.
Il. Position Offset
e Callout: Offset of Callout of a point based on its location.
e Slope: Offset of Slope of two points based on their middle points.
e Flow Arrow: Offset of flow arrow based on their middle points.
lll. Precise: Set slope and elevation format.
IV. Callout: Set properties of callout in MicroStation.
V. Reference Line: Set Reference line properties in MicroStation
VI. Point Information: Set point information including prefix, suffix, and the items to draw when
drawing point information into MicroStation.
VII. Callout Leader: Set Leader type, length, angle etc.
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4. POTHOLE TABLE DESIGN
4.1 New Pothole Item

Figure below is the new pothole item interface, and all pothole items need to be preset before
pothole table auto-generation.

m Pothole ltem Setting — O W ttem Property
Level || |
Name |
Colar | |
Note
Weight | |
Corlict Uility Sle | |
(®) Existing ) Proposed Pick Element
" = Save Cloze

Name: Setting name,

Note: Take note for setting.

Conflict Unitilty: Including existing and proposed utility.

Type: Including Electric, gas, water, etc.

Item Property: item properties in Microstation. Click Pick Element to get properties
from selected element in Microstation

O O 0 O O

4.2 Pothole Items Summary

Figure below is item summary interface and all existing items of the company are listed.

W Pothole ltems — O X

tems
ex_lUnderground Fiber Optic Line CDOT
Underground Fiber Optic Line CDOT
Underground Electric Line CDOT
ex_Undenground Blectic Line CDOT
Gas Line CDOT

< >

Right click on data grid and a menu with three sub-menus displays:
New: Add a new pothole item.
Edit: Edit an existing pothole item.

Delete: Remove existing pothole from database.
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4.3 Pothole Table Design
Figure below is the main interface for pothole table design. Select a project, all conflict points as
pothole point of the project are listed in the data grid.

[ rothole Request - O X
Project Demo ~
Selected NO Name Northing Easting Blevation Proposed./Existing Uity Type
< >
Move Up Move Down Save As Suface Save As Cogo Point Export... csv Save Close

Followings are introduction of the buttons in the interface:

e Move Up: Move current pothole up.

e Move Down: Move current pothole down.

e Save As Surface: Save selected potholes points to a text file with surface format, which can be
imported to Inroads.

e Save Ad Cogo Point: Save selected potholes point to a text file as Cogo point format, which
can be imported to Inroads.

e Export...: Export potholes data to spreadsheet.

e (CSV: Export pothole to text file with CSV format.

e Save: Save any change to database.

e (Close: Close the application.

Right click on the data grid, a menu with 18 sub-menus displays:

e New Pothole: Add a new pothole to the project, see details below.

e Edit Pothole: Update current pothole, and similar with New Pothole function.

e Auto Finder: Automation for pothole design, see details below.

e Remove Pothole: Delete pothole from the project.

e Remove Selected Pothole: Delete all selected potholes.

e Goto Pothole: Go to the pothole location in Microstation.

e Import Points: Import points in selected objects in Microstation.

e Draw Circle for Pothole: Draw a circle for current pothole in Microstation.

e Draw Pothole Name: Draw Pothole name at pothole location in Microstation

e Draw Name with Arrow: Draw a pothole's arrow and name in Microstation.

e Rename: Rename the all selected pothole.

e Renumber No.: Re-index numbers for all potholes.

e Open Dgn File: Open working Microstation file of the potholes.

e Select Alignment: Specify an alignment for the potholes, and the station, offset is calculated
for all potholes automatically when the alignment is selected.
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Create a New Pothole

Figure below is the interface for new pothole:

[ New Pothole Point - O ®
Pt e ‘]
Name | | no. | |
Description
Aignment | |
Location
A —
Nething(r) [ ] —
Hevation | | | Pk |

Corfiict Utiity
® Exisng O Proposed Seef) [ 0]
e | g
Blevation
Invert ljl Top ljl
Bottom ljl Existing Ground ljl
Note |

Steps below are how to create a new pothole:

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

Select a project.

Select an Alignment.

4.4 Auto Finder

Figure below is auto finder interface, and all pothole locations can be identified automatically.

Specify Name of pothole, NO, and Description.

Pick a point of pothole and specify the elevation.

Set Conflict Utility and its information: size, type, and its different elevations.
click Save button to save the pothole.
click New button and repeat step 1 to 6 to create new potholes.

E Auto Finder

Underground Fiber Optic Line CDOT

Underground Blectric Line CDOT

ex_Gas Line CDOT

Available tems =

. | High Pressure Gas Line CDOT

Conflict ltems

ex_Underground Fiber Optic Line

_Underground Blectric Line CD...

bed

ex_High Pressure Gas Line

ex_Propane Gas Line CDOT

cooT

ex_High Pressure Oil Line CDOT
ex_Low Pressure Oil Line CDOT

ex_Cast Iron Pipe CDOT

ex_Cast Iron Pipe Rev CDOT

ex_Ductile Iron Pipe CDOT

ex_Ductile Iron Pipe Rev CDOT

ex_Plastic Pipe CDOT
<

| ok || save |

Step 1: Select all possible proposed items and conflict items form available items.

Step 2: Click OK button and all possible potholes are identified.

Step 3: Click Save button to save all potholes to database.
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5. GUARDRAIL DESIGN
5.1 New Guardrail Design

The figure below is the interface for new guardrail.

Project
Name

System

125 Resurfacing

[Bridge C-21-8M EB

SemiFigid System

Barrier Type | Midwest Guardrail System (MGS) ~

Unit Length Feet

Total Length Calculated By Unit Length

Description

Parameter Setting

ADT [1,000t0 5,000 v Design Speed |50 <

Main Alignment us25 >
Edge of Traval Way |21-BM EB ET ~

Furs Lol 1

Area of Concem (Obstacle)
Obstacle Type

Clear Zone (Lo)*

Bridge Piers, Abutments, Railing Ends v

X v [1339874.52368¢] | Pick

Lower Left Point

CLEARDISTANCE UNE —

ppe Right Point

——
[ e

/

Instalation Type

@ Paralel O Flared

Upstream Treatment
Device Type End Anchorage v

System SRT-350-31 ~

Result

Rete (@b)[11__ v Tangert Length 1) [0 ] | Pick

Downstream Treatment
Device Type End Anchorage v

System SRT-350-31 -

Paint in Barier Line

Upper Right Poit X [499776.3202904) v [1339863.36225¢) | pick Length of Need () = Bt
Lateral Extent of the Area of C Lai R '
el Stentcfthe freaof Concem (L2) Begin Station 24:0136 End Station 231202
Lateral Distance from Barier to Traval Way (L2} Pick e
Status
Banier s Beyond Shy Line. @ Yes (O No  (SuggestedLs: 65 ) ® Workig O Completed O Chocked O Aoprovel
New Aoply Draw Save Close

Followings are the descriptions of all parameters. More details can be found in reference book --
“Roadside Design Guide”.

e Project: Select a project and all alignments of the project are loaded.

o Name: Name of guardrail.

e System: Guardrail system, including Flexible System, Semi-Rigid System, and Rigid System.

e Barrier Type: Type of barriers.

e Unit Length: Unit length of barrier.

o Total Length Calculated by Unit Length: Total length round to total piece of barrier times
unit length, instead of Length of Need.

e Description: Description of the guardrail.

e ADT: Average daily traffic Volume.

e Design Speed: Design speed at guardrail location.

e Main Alignment: Main alignment of project, which is applied for begin station and end
station.

e Edge of Travel Way: Alignment of edge of travel way.

o Runout Length: The distance from the object being shielded to the location where the
vehicle departs from the traveled way. Runout length can be calculated automatically once
ADT and design speed are determined.

e Clear Zone: Unobstructed, traversable roadside area that allow a driver to stop safely, or
regain control of a vehicle that has left the roadway.

e Area of Concern: Distance from the edge of the traveled way to the far side of the fixed
object or to the outside edge of the clear zone of an embankment or a fixed object that
extends beyond the clear zone.

e Obstacle Type: Type of obstacle.
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o Lower Left Point: Key point for guardrail design and the lower left point of obstacle.

e Upper Right Point: Key point for guardrail design and the upper right point of the obstacle.

e Lateral Extent of the Area of Concern: Distance from the edge of the traveled way to the far
side of the fixed object or to the outside edge of the clear zone of an embankment or a fixed
object that extends beyond the clear zone. Which can be calculated automatically once Edge
of Travel Way and Upper Right Point are set.

o Lateral Distance from Barrier to Travel Way: Distance from barrier to travel way.

o Barrier is Beyond Shy Line: Determine whether barrier is beyond shy line or not.

o Installation Type: Type of installation of barrier

e Upstream Treatment: Upstream treatment of barrier

e Downstream Treatment: Downstream treatment of barrier

Result including following items:

o Length of Need (LON): Minimum length of barrier.

o Total Barrier Length: Total length of real length of barrier.

e Lateral offset(X): From the edge of the traveled way to the beginning of length-of-need.
e Total Piece of Barrier: piece of the barrier required.

e Begin Station: Station of the beginning of barrier.

e Offset: Offset of the beginning of barrier.

e End Station: Station of the end of barrier.

o Offset: Offset of the end of barrier.

Status: Status of guardrail design, including Working, Completed, Checked, and Approval.

Click Apply button, the results are generated. Click Draw button and the guardrail and treatments

are drawn in the MicroStation. Click Save button, all guardrail information is saved to database. Click

New button, a new guardrail is created. IT IS IMPORT TO NOTE:

1. UNROTATED VIEW WHILE DRAWING

2. ALIGNMENT OF EDGE OF TRAVEL WAY SHOULD FOLLOW THE TRAFFIC FLOW, AND MAKE SURE
LOWER LEFT POINT AND UPPER RIGHT POINT ARE AT RIGHT SIDE OF THE ALIGNMENT.

5.2 Guardrail Summary

Figure below is guardrail summary of projects. When a project is selected, all guardrails in project

are listed.
Project 125 Resurfacing o
Name Leaget: dOf Ll—?gi:-l Description Begin Station
Bridge C-21-BM EB

C-22BSEB 58.26 62.5 803+86.17

21-BMWBET 8264 100 28+96.28

C-22-BS-WB 8361 875 805+91.54

RD 25CBCWB 11362 125 589+84.61

RD 25CBC EB 4231 50 585+81.66
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Right click on the data grid, a menu with six sub-menu displays:

New: Create a new guardrail.

Edit: Edit an existing guardrail, Similar as New function.
Goto Begin Point: Move to beginning point of guardrail.
Goto Key Point: Move to lower left point of obstacle.
Report: Quantity report displays.

Draw Callout: Callout of key points is drawn in MicroStation.

5.3 Report
The figure below is guardrail quantity report.
B8 Guardrail Report — (I pet
Project 125 Resurfacing v
ltem Quantity Lnit ’*
T
SRT-350-31 6 EACH
Aeat 350 0 EACH
GRAIL TRANSITION 3G 2 EACH
Max - Tension 0 EACH
MSKT 0 EACH
Soft Stop 0 EACH
End Anchorage Tvpe 3B 0 EACH i
Export... Close

Select a project and amount of all items are summarized. Click Export button, and quantities
are exported to a spreadsheet.

5.4 End Treatment Summary

Figure below is interface of End Treatments and all end treatment of the company are listed int he
data grid. Right click on the data grid, a menu with three sub menus displays:

New...: Create new end treatment or terminal, see detail below.
Edit: Update an existing treatment or terminal.
Delete: Remove existing treatment or terminal from database.
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| Name

Fleat 350
GRAIL TRANSITION
Max - Tension
MSKT
Soft Stop

Designator

Flared Energy Absorbing Te..
N 3G

End Anchorage Type 3B
End Anchorage Type 3D
End Anchorage Type 3K
Guardrail Transition Type 3H
Transition Type 3L
GRAIL ANCHOR

Create or Edit Treatment /Terminal

System Type

End Anchorage
Transttion
End Anchorage
End Anchorage
End Anchorage
End Anchorage
End Anchorage
End Anchorage
None
None

End Anchorage

Following is the interface for adding or editing treatment/Terminal.

Hﬂ End Treatment / Terminal

Name

Designator

System Type
Installation

Type

Test Specification
Test Level
Functional Type
Pemmanent Appliction
System Length
System Width at Rear
System Height
Manufacturer

Cell Library

Cell Name

Callout

Description

Name: Specify Treatme
Designator: Designator

Description

Slotted Rail Terminal End Anchorage 1. The SRT-350s a gating, flared end...

1. Straight flared fnot parabolic)2. Brea...
1. Approach transition2. Use at both e

Buried in the Backslope
Departure terminal
Departure terminal
1. Departure transition2. Transition Typ...

May be used as a transition to the exist...

[sRT-350-31

End Anchorage ~
@ Flared (O Mon-Flared
Non-Energy Absorbing ~
|

1 v
|

|

[375

I

[

|Tnnn'y Highway Products, LLC

[C:\CESSDataFolder\Cell Library\Colo|| Browse...

GRAIL_SRT-Plan) ~

[Pared End Anchorage(SRT-350-31)

1. The SRT-350 is a gating. flared end temminal
and is available in an 8-

post and 10-post system

2. The SRT uses horizontal gaps in the W-beam

Name

nt/Terminal name.
of Treatment or Terminal.

Cell Library: Cell Library for End Treatment or Terminal.

Cell Name: Cell name of end treatment or terminal.

Description: Description of end treatment or terminal.
Definition of other items can be found in reference book “Roadside Design Guide”.

Click Save button to save e

nd treatment or terminal.
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5.5 Guardrail Setting
Figure below is the guardrail setting interface.

m Guardrail Setting — O *

ftem

Level Color Weight Line Style Text Style
»  Guardrail Line -1 B Bylevel _|
Reference Line DRAFT_INFO_N... | -1 1 |CONTINUGUS _|
Callout Line DRAFT_Text-1 3 2 |Bylevel _|
Callout Text DRAFT_Text-1 3 2 _|
End Treatment Cel DRAFT_WT-2 .| 0 I:|

Callout
Prefix Suffix Format
b Station : 0.12
Offset Off. = ; 0.12
Side
Downstreat Treatment INSTALLED
Upstream Treatment INSTALLED

Guardrail, Reference Line, Callout Line, Callout Text, and End treatment cell can be set in the data
grid directly, or select an element in Microstation as sample, then click the button at most right cell
of each row, the properties are retrieved automatically.

Specify Callout properties of Station, Offset, Side, Downstream Treatment, and Upstream Treatment
in data grid directly.

Click Save button and guardrail setting is saved.
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6. TYPICAL SECTION DESIGN
6.1 New Typical Section

The figure below is the interface for a new typical section.

[ﬂﬂ New Typical Section —

Name ‘ Pavement Type Template Included

O None @ Asphatt O Concrete (O Oveday (O Widening

Agency ‘ Name

Category Median Type

<1< <

® None ) Barmer Curb ©) Mountsble Curb
Group - -

O Paved (O Depressed O Single Lane / Ramp
Description

Dimension
Cell Library ‘ — Width ft) Thickness (Inch) | Slope(%) |
Cell Name v New Photo Browse

New Save

Close

Name: Specify name for new typical section.
Agency: Agency that typical section applied for.
Category: Classification of typical section.

Group: Group of typical section belong to.
Description: Explanation or note for typical section.
Cell Library: File that typical section is placed.

Cell Name: Name of cell in cell library.

Pavement Type: Type of pavement if available.
Median Type: Type of Median if available.
Dimension: Dimension of typical section, no necessary in most case.
Photo: Legend of typical section.

Template Included: Templates in Inroads are related to typical section.

Normally, multiple templates or components are applied in Inroad for one typical section, and all
available templates are listed in here. By right clicking on the data grid, a menu displays, and the user

can add or remove templates for typical section.

6.2 Typical Section Summary

All available typical sections are listed in the data grid, Click a typical section, and photo and cell

displays.

Check box of “Show Photo” determine whether typical section legend will display, check box of
“Show Cell” determine whether Cell displays or not. Time Interval is for auto review and meant to

determine the gap between two typical sections.
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[‘Eﬁ Typical Section Summary — = 2

Typical Sections

Freeway Depression Median

Freeway Depression Median with Cable Bamier
Freeway Full Reconstruction

Freeway Mainline with Offset Bamier

Freeway with 10to1 and Cable Barmierin Median
Freeway with AUX lane

Freeway with Cable Bamier

Freeway with Enforement Area

Freeway with Overay and Widening

Freeway with TEL Lane and CE

Freeway with TEL Lane with CA

Frontage Road with Concrete Lined Ditch
Grading for ITS Equipment

Guardrail Type 3 with 2ft ditch

Guardrail Type 3_RT

Guardrail Type 7 CA with 3to1 Right

Guardrail Type 9 CA Right

Ruisrdesil Tuna QCF | of

>

Show Photo Show Cell Previous
Next
Time Interval |2 v | Seconds Adto

Right click on data grid, and a menu with nine sub menus will display:

e New: Add a new typical section.

e Edit: Similar to New.

e Details: Details of typical section.

e Remove: Delete typical section from database.

e Refresh: Reload all typical sections.

e Draw: Draw typical section cell in MicroStation.

e Add To Project: Add current typical section to the current project.
e Search...: Search specific typical section.

e Auto Review: Review typical section one by one listed in data grid.

6.3 Typical Section In Project

The figure below is the interface for typical section in project. Select a project and all typical
sections in the project are listed. Click a typical section, and legend, cell, and note will display.
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[ﬁﬂ Typical Section In Project - O ped
Project | Demo v
Name
18 Z Right_2
18# Z Right_5
18ft Z Right_6

Freeway Mainiine with Offset Bamier

Cell Display

Note

Applied at
326+00to 335+50
340+20to 344460

Right click on data grid, and a menu with five sub menus will display.
New: Add new typical section to the project.
Edit: Similar as New.
Details: Show details of typical section
Remove: Remove typical section from project.
Draw: Draw typical section in MicroStation

Input all information of template, and then click Save.

6.4 New Template and Component
The figure below is the interface for a new template component.

e Name: Template / Component name.

e (Code: number to identify the component, and it also to t determine whether the component
display in the template.

e Side: Left or right side applied in road.

e Agency: Agency that template/component applied.

e Category: Classification of template/component.

e Group: Group of template/component.

e Library: Template library in Inroads (.itl)

46



Roadway Design Assistant Manual

Eﬂ New Template Component - O X

Name Description

Code ' Side -

Agency v

Category ~

Group [ |
. r Set Plan Properties
Library Browse...

Template Photo | Browse...

Alt. Surfaces

Points

Display Rules

Parametric
Constraints

Point Control

Save Close

e Template: Template name in library.

e AIlt. Surface: Alternative surface in template.

e Points: Ponts included in template/component.

e Display Rules: Display Rules in template/component.

e Parametric Contraints: Parametric Contraints in template/component.
e Point Control: Point Control in template/component.

e Descripiton: Description of template/component.

e Photo: Photo of template/component.

6.5 Template and Component Summary

The figure below is the interface of template summary, there are two tabs, Auto Review and List
Review, which include all existing template Components.

In Auto Review tab, template component can be reviewed atomatically. Functions are introduced
below:

Previous: display previous .
Next: display next component
Auto: Review templates one by one automatically.

Time Interval: The interval between the two templates when reviewing (similar to a slideshow).

47



Roadway Design Assistant Manual

Auto Review List Review

Existing Component
Code Name

030|030 Speciic Ditch_LT

031 031 Specific Ditch_RT

032 032 Specific V Ditch_LT

033 033 Specffic V Ditch_RT

034 034 Ditch_LT

035 035 Ditch_LT

200 200 Connection with Freeway and Ramp

0001 Guardrail Type 9CE

0002 Guardrail Type 9 CE Left

0003 Guardrail Type 9 CE Left with Bench

0004 Guardrail Type 9 CE Right

0005 Guardrail Type 9 CE Right with Bench
Previous Next

Time Interval |2 v | Seconds Auto

Right click on data grid, and a menu with five sub-menu displays.

New: Add new template, see New Template module for details.
Edit: Similar with New function.
Details: Details of template component

Remove: Remove the template from database.

Search: Search specific template, and template meet the filter are selected and diplayed.

Eﬁi Template Component List — [m]

Auto Review List Review

Description
Component is for specific ditch for two contiditions
1. when bench is below existing ground, make a
ditch and then cut back to existing ground
2. when bench is above existing ground. fill to
existing ground and make a ditch from the point

Code Name

030 Specffic Ditch_LT

Same as 030,

031 031 Specific Ditch_RT
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7. Criteria Management
There are three aspects of criteria management: Parameter, Criteria, and criteria applied in Project.
7.1 Parameter

Figure below is the interface of parameters.

e Parameter List - D
MName Symbal Description
Awvgidance Maneuver A: Stop on road in a rural area t=3sB: Stop on road in an urban area t=9.1sC: Spe...
Context Class for Roadways
Design Houry Volume DHV design houry voulme for rurual area highways, should generally be the 30HV of th...
Design Speed W Roadway design speed
Functional Class of Roadway
Grade g negative means down grade, positive means upgrade.
Grade Category g grade affects other parameter
Lewvel of Service
Permit Running Speed
Superelevation e Superelevation, percentage

All existing parameters of the company (or agency) are listed in the data grid. To search specific
parameters, input letters in search box and press Enter key. Right click on data grid, a menu with three
sub menus displays:

New...: Creates a new parameter.
Edit...: Updates an existing parameter, similar to New function.
Remove: Deletes an existing parameter.

Create a New Parameter

Figure below is the interface to create a new parameter.

Parameter ttem Included

Mame Min. Value Max. Value Unit Type

Name: Specify parameter name.
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Symbol: Symbol of parameter, can be multiple letters.
Description: Parameter description.

Category and Value: Category of parameter and its value (see figure below for an example).

MName

Sl

Description | Roadway design speed

Category and Value

Mame Min. Value Max. Walue Unit Type ~
20 km.h 20 20 Metric
20 MPH 20 20 US or Imperial
25 MPH 25 25 US or Imperial
W
£ - T >
‘ Mew | ‘ Save ‘ | Close |

Right click on the data grid, a menu with three sub menus displays:
New...: Creates a new category and set its values (more details introduced later).
Edit: Updates an existing category of parameter, similar to New function.
Delete: Removes an existing category and its values.

Create A New Parameter Item

Figure below is the interface for a new category item. Specify the name of the parameter item, select
Unit Type, and input the minimum and maximum value of the parameter item, and then click Save
button to save parameter. Click New button for another new parameter item.

Name ||
Unit Type
(@ US or Imperial () Metric () None

CMew | [ sme | Gese |
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7.2 Criteria

Figure below is criteria in the company.

Mame Description

Decision Sight Distance

Design Levels of Service

Mainline Lane Width Lane width

Minimum Radii and Superelevation for Low-Spee ...

Minimum Radii for Design Supeelevation Rates, ...

Minimum Radii for Design Supeelevation Rates, ...

Minimum Radii for Design Supeelevation Rates, ...

Minimum Radii for Design Supeelevation Rates, ...

Minimum Radii for Design Supeelevation Rates, ...

Shoulder Width Case 1 Desirably, a vehicle stopped on the shoulder should clear the edge of the traveled way by at least 1ft....

Stopping Sight Distance a horizortal curve, an intersection, a driveway, or a ramp terminal is hidden fromthe drive’s view by the ...

Right click on the data grid, a menu with five sub menus displays:
New...: Creates a new criterion (more details introduced later).
Edit...: Updates an existing criteria, similar to New function.
Remove: Deletes an existing criterion.

Set Value: Sets value for criteria.
Open Reference: Open reference of the criteria.

Create a New Criterion

Figure below is the interface for New Criterion:

Fr
[ESS

Name ‘ | Parameter Included

Smbol |
Description
Diesian Exception
) None () Design Exception () Desian Waiver
ogrd | | [Bowse.|

Reference Included

Mame Page

Name: Specify name of the criterion
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Symbol: Symbol of criterion.

Description: Description of criterion.

Design Exception: Whether the criteria is design exception, design waiver, or regular criteria.
Legend: Criterion's legend.

Parameter Included: All parameters of the criteria are listed in data grid. Right click on the parameter
data grid and a menu with two sub menus displays:

Add: Adds parameters for the criterion. When a new window included all existing parameters are
shown, double click a parameter and the parameter is added to the criterion.

Delete: Removes the selected parameter from the criterion.

Reference Included: All references of the criterion are listed in the data grid. Right click on data grid,
a menu with three sub menus displays:

Add: Add a reference for the criterion.
Edit: Edits a reference of the criterion.

Delete: Removes the selected reference from the criterion.

7.3 Criteria Group List

Figure below is the interface of criteria group, and all groups are listed in the data grid.

Name Description

Freeway Mainline DB design build of freeway

Right click on data grid and a menu with three sub menus displays:
New...: Creates a new criteria group (more details introduced later).
Edit...: Updates an existing criteria group.

Remove: Deletes an existing criteria group.
Create New Criteria Group

Figure below is the interface for new criteria group. Input specific name and description, and then save;
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Name || |

Description

Criteria Included

Name Symbaol Description

After saving the group, right click on the criteria data grid, and a menu with two sub menu displays:

Add... : Interface below displays. Double click a criterion and the criterion adds to the group. Using
search box, some specific criteria are filtered and displayed.

Mame Symbol Description [l

Decision Sight Distance

Design Levels of Service
Mainline Lane Width W Lane width
Minimum Radii and Superelevation for Low-Spee..

Minimum Radii for Design Supeelevation Rates, ..

Minimum Radii for Design Supeelevation Rates, ...
Minimum Radii for Design Supeelevation Rates, ..

L x e e n e u

Minimum Radii for Design Supeelevation Rates, ...

<

Remove: the selected criterion removes from the criteria group.

7.4 Search Criteria

Figure below is the interface to search criteria. Using search box, specific criteria can be filtered and
displayed in data grid. Select a criterion, select Agency and Unit Type, then click OK button. All criteria

values display.

Search Here Name # | Agency b

Decision Sight Distance

Design Levels of Service v
< I >

Criteria Value
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7.5 Criteria Applied in Roadway

This module is one of modules of Roadway In Project. Figure below is the interface.

Basic Information | Preference Setting | Criteria Checklist |

Location Criteria Standard Proposed/Used Mest Criteria Status

22:62.09 Minimum Radii for Design Supeelevati... Yes Mo Start

Select a project and all roadways are listed. Select a roadway, all criteria applied in the roadway are
listed in the data grid. Right click on the data grid, a menu with eight sub menus displays:

New...: Creates a new criteria checklist for the roadway (more details introduced later).
Edit...: Updates existing criteria checklist, similar to New function.
Delete: Removes existing criteria checklist.
Goto Location: Moves to the criterion checklist location in Microstation.
Open Exception Form: Opens Exception Form if criterion is design exception.
Print Criteria of Current Roadway: Prints all criteria checklist of selected roadway.
Print All UnMeet Criteria of Entire Project: Prints all criteria that do not meet standards as checklist.
Print All Criteria checklist of Entire Project: Prints all criteria in the entire project as checklist.
New Criteria Checklist

Figure below is the interface for adding criteria checklist.

Location Status
X “ | Y | || Pick. | Station | | Iitial
Standard Seting Nome [ ] Detc
Agency l:l Urit Type l:l Status @ Unassigned (O InProgess () Completed
Comments
Criteria ‘ | | Select |

Select Parameter Value

QA

Neme | Date [ 31272021 v

Status (@) Unassigned () In Progress () Completed

Criteria Value Comments.
Value [ Variable Min. Valug Max. Value
Note:
ac
Proposed / Used in Design Neme | Date
Value ’—| ,E‘ Meet Criteria (8] Yes () Na Status (@) Unassigned () InProgress () Completed
CAD File |C:\Alg\RDWY_GEOM CHECK dgn | [Bowse.|  Commens
Note: ‘
[] Design Excepton  Exception Form | | ‘ T |

54



Roadway Design Assistant Manual

Step 1: Pick location of checklist in Microstation and Station of location is retrieved.
Step 2: Select an agency from Agency combo box.
Step 3: Select unit type from Unit Type combo box.

Step 4: Click Select button, a new window with all existing criteria displays. Double click a criteria, the
criterion is selected and all parameters of the criterion are loaded in the data grid.

Step 5: Select values of all parameters, then click Load button. The criterion value is retrieved.

Step 6: Input current design value or click Measure button to measure the value.

(@ length () Radiuz () Angle () Taper Rate oK

There are four measurements:
Length: Click Ok button, then pick two points in the Microstation, and length is calculated.
Radius: Select a curve in Microsation first, then click OK button, and radius of curve is retrieved.
Angle: Select two lines in Microsation first, then click OK button, and angle is calculated.
Taper Rate: Select two lines in Microstation first, then click OK button, and taper rate is calculated.

If criterion is design exception, attach exception form if needed.
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8. Roadway Calculation

Roadway calculation includes nine aspects: 1) Vertical Clearance, 2) Horizontal Sight Distance, 3)
Intersection Sight Distance, 4) Profile Grade Break and Cross Slope Break, 5) Tie-in to Existing, 6) Sight
Distance at Undercrossings, 7) Superelevation (Introduces at Generate Superelevation module), 8)
Length of Need of Guardrail (Introduces at Guardrail Design module), and 9) Vertical Headlight Sight
Distance (Introduces at Alignment and Profile Validation module).

Since all calculations are related to roadways, alignment, and profile, roadways should be set up before
calculations, as well as a working setup and backup folder.

8.1 Set Working and Backup Folder

Project Demo W

Working Folder | Browse.

Backup Folder |C:\Users‘Jason'Desktop QT Browse.
Save Close

Select a project and click Browse button. Select folders for working folder and backup folder of the
project separately, and then click Save button. In Project Setting module, user can set working and
backup folder as well.

8.2 Set Roadway Information for Calculation

If design speed, design vehicle, default alignment, default profile of a roadway are not set before
calculation, open this module, and set those parameters.

Roadway Characterstics
Function Class: Freeway W Pavement Type: Rigid W
Cumert Year: 2020 Temain: Flat W
AADT: 30000 % Truck {cumrent);
Design “ear: 2030 Post Speed: 65 v | miorkm /h
AADT: 35000 Design Speed: 70 w | miorkm /h
Diesign Vehicle: SU-30 ~
Default Alignment R20MBE W Profile | P-520MB W

All images can zoom in, zoom out, or move using mouse. To reset the image, double click on the image.
Image can be loaded by selecting an existing image file, or be screenshot using Snipping Tool (right
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click on the image and use Copy image from Clipboard menu, image will be saved in working folder
automatically).

8.3 Vertical Clearance

Figure below is interface of Vertical Clearance Check.

Interchange Critical Paints

Vertical

Name ~Clearance ploct BRI v oac
it

Criteria 7 Station

Select a project, and all existing interchanges are loaded in the left data grid. Right click on the
interchange data grid, a menu with nine sub menus displays:

New... : Creates a new interchange for vertical clearance check (more details introduced later).
Edit... : Updates existing interchange, similar to New function.
Remove: Removes an existing interchange from the database.
Goto Interchange: Moves to the interchange location in Microstation.
Open Dgn File: Opens interchange working file in Microstation.
All Critical Points: Displays all critical points of project.
All Unmeet Requirement Points: Displays all points which do not meet vertical clearance criteria.
Print Current Interchange: Prints selected interchange and its critical points in PDF format.
Print All Interchanges: Prints all interchanges and critical points in PDF format once.

Create a New Interchange

Figure below is the interface to create a new interchange; all parameters are described separately.
Name: Specify the name of interchange.
Type: Interchange type: Highway / Highway, Highway/Railway, and Other.

Location: Interchange location.
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m X
T Location Legend
e “ X =T Path Browse..
7
Bridge ID
Dan File  [C:\Alg\RDWY_GEOM CHECKldan Browse...
Over Road Under Road
Name v Name v
Alignment v Alignment v
Profile v Profile v
Over Road Structure Depth ( Feet ) and Minimum Clearance Required { Feet )
Critical Pairts Included
Deck Straddle Bent Girder Span
~ Vetical Meet e
Bearing Pad Pier Cap Tolerance D Clearance Required ft) | 16.5 aME  Clsarance f) Criteria ? 9
Description Comments
Status
Designed By Date Verified By Date < >
Checked By Date [] Locked By Date
New Save Prirt Close

Bridge ID: Bridge ID of the interchange.

Dgn File: Interchange working file in Microstation.

Over Road: Specify name, alignment, and profile of above road.
Under Road: Specify name, alignment, and profile of below road.

Over Road Structure Depth and Minimum Clearance Required: Over road structure includes deck,
straddle bent, girder span, bearing pad, and pier cap. If there are other structures considered as
structure depth, their depth can be included into tolerance. Normally, minimum clearance is set
automatically when type is selected, and user can change it if needed.

Description: Describe the interchange.
Comments: Comments can be made and input here.
Status: Status of vertical clearance check.

Legend: Legend can be selected from a photo file direct or use Snipping tool to capture a screen shot
(Right click, select Copy image from Clipboard, and the image will saved).

Critical Points Included: All critical points of the interchange display in the data grid. Right click on the
data grid, a menu with four sub menus displays:

New: Creates a new critical point (more details below).

Edit: Updates an existing critical point, similar to New function.

Remove: Deletes an existing critical point.

Goto Point: Go to the location of the selected critical point.
Create New Critical Points

Figure below is the interface to create new critical points. There are five steps to create a critical
point for vertical clearance check:
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Step 1: Name critical point.

Step 2: Pick critical point in Microstation.
Step 3: Select Bent Location.

Step 4: Click Apply button.

Step 5: Click Save button to save critical point. Click New button and repeat step 1 to 5 for another
new point.

Paint Name |:| Poirt at Over Road Poirt at Under Road

st swn [ s [

N — o ] o [ ]
e mer

ls At Bert Location CossSope | | % CossSkpe %

o e Be@Port | Ee@Pmt |

O Pier Cap/ Hammerhead Comments | |

sweueteth 7| | vesioscs | [

| New || sae || Cose

8.4 Sight Distance on Horizontal Curve

Figure below is the interface of Horizontal Stop Sight Distance on Horizontal Curve (HSSD).

HS50 HS50 H55D H55D Mest ?
Provided Required Provided Regquired :

Roadway Obstruction Station Offset

Select a project and all HSSD are listed in the data grid. Right click on the data grid, a menu with six sub
menus displays:

New...: Creates a new HSSD (more details introduced later).
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Edit: Updates an existing HSSD, similar to New function.

Remove: Removes an existing HSSD.

Goto Location: Moves to the HSSD location in Microstation.

Open Design File: Opens HSSD working file in Microstation.

Print All: Prints all HSSD in the project in PDF format.

Create a New HSSD

Figure below is the interface of New HSSD.

Design File CHAlg\RDWY_GEOM CHECK dgn Browse Legend Browse
Roadway W -; aifl
Alignment v ’/, e rt— :
Profile v - Ty e
Obstruction v . // Sl — ﬁ[_\ --\\"\\
Obstruction Loc.: X Y 7 = -
Curve ID Curve Radius ft) " 5
Station Offset ) 3 7
Design Speed {mph) Profile Grade (%)
Lane CL Radius ft) ® Inbound () Outbound
HS0 Provided ft) HS5D Provided ft) Status
HSO Required fft) HSSD Required ft) Designed By shenghong Date |3/8/2021
Note Checked By Dats

Verffied By Date

Apply New Save Prirt: Close

Design File: HSSD working file in Microstation file.
Roadway: Select a Roadway of HSSD, and default alignment and profile are loaded automatically.
Obstruction: Type of Obstruction.

Obstruction Location: Pick a point of obstruction in Microstation, and Curve ID, Curve Radius, Station,
Offset, Design Speed, and Profile Grade are retrieved automatically.

Curve ID: D of Curve in the alignment.

Curve Radius: Radius of the curve.

Station: Station of the obstruction.

Offset: Offset of the obstruction.

Design Speed: Design speed at the obstruction area.
Profile Grade: Profile grade at obstruction area.

Lane CL Radius: Radius of centerline inside lane. Select left and right striping of inside lane, then click
Pick button. Lane CL Radius can be calculated automatically.
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Inbound/Outbound: Inbound represents that traffic flow follows station of alignment, and Outbound
represents that traffic flow is opposite the station direction.

HSO Provided: Horizontal Sight Distance Line Offset (HSO) can be provided for the driver in the
obstruction area.

HSO Required: Minimum HSO needed for the given Design Speed.

HSSD Provided: HSSD can be provided in the obstruction area.

HSSD Required: Minimum HSSD needed for specified Design Speed.
Once parameters are set and Apply button is clicked, and Provided HSO and HSSD are calculated.
Click Save button, HSSD information is saved.
Click New button, a new HSSD is created.

Click Print button, HSSD is printed.

8.5 Intersection Sight Distance

Figure below is the interface of calculation of Intersection Sight Distance (ISD).

Project | Deme v

Obstruction

Traffic Control Type
Case A - Intersections with No Control
Case D - Intersections with Traffic Sig...
Case F - Left Tums from the Major Road | Cthers NO

Interchange of 2400 South and Anna
Interchange of 2400 South and Anna
Interchange of 2400 South and Anna

Barier

Barmier

Interchange of 2400 South and Anna Case B Case B - Intersections with Stop Contr... | Trees NO
Interchange of 2400 South and Anna Case C Case C - Intersections with Yield Contr... | Bridge NO
Interchange of 2400 South and Anna Case D Case D - Intersections with Traffic Sig... | Bushes NO

Interchange of 587ES20N and 520MVILL

Case B - Intersections with Stop Contr. ..

Building

Select a project and all ISD calculations are loaded in data grid, right click on data grid, a menu with six
sub menus displays:

New...: Creates a new calculation of ISD (more details introduced later).

Edit: Updates the selected calculation of ISD, similar to New function.

Remove: Removes a calculation of ISD.

Goto Location: Goes to the location of the intersection.

Open Dgn File: Opens working file of ISD in Microstation.

Print All: Prints all calculations of ISD of the entire project in PDF format.
Create A New ISD Calculation

Figure below is the interface of new calculation of ISD.
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i New ISD = =
DonFle [ Ag\RDWY_GEOM CHECKdgn Browse. Pick Key Points with Yellow Green Background ONLY Plan and Profile
Intersection Mo Minor Path Browse
Pk g Ofset  Road  Road
Type Case B - Intersections with Stop Cortrol on the Minor Road ot Station ) Gmde Grade
%)
Obstruction
¥ Lef Corfict Poirt (8) ]
Maior Road Minor Road Decision Foirt (8)
Name v Name: hd Left Obstruction Foint (C)
Aignment v Aigment v Right Conflct Poirt (D)
Profle v|  Profie v Right Obstruction Poirt (E)
Left Start Start Point of ISD (Required) (F)
Trafiic Flow Falows Station Trefic: Flow Folows Stetion Fight Side St Port of 15D (Reauired) G)
Design Spesd (mph) Design Speed fmph) v Right Decision Point (H). Case 4 Only
Lsft Side Approaching v Left Side Star Point of 15D (Provided)
Fight Side Approaching v Right Side Start Poirt of ISD (Provided)
Design Vehicle: Note Case Considered and Total Lane To Be Crossed Figure
ey Verneie] [ Case 1- Left Tum Onto Pemendicular Route  Lane Crossed  Left Side 1.0 | Right Side [20
Case 2- Right Tum Onto Pemendicular Route Left Side [10
Height, Drivers Eye fi: 35 Case 3- Crossing Manuever Pemendicuiar Route Left Side [10 | Right Side [20 :
Heicht. Object To Be Seen ft): 35 (] Case 4- Left Tum Onto Perpendicular Route From Major Road Lot Side |10 | Right Side [20 = S
3 T
Status 15D Deatais
Designed By: Date Lene  TmeGap Adustmert 1sD 1sD )
Case Crossed  (sec) Factor  Provided f)) Requredft) "
Checked By: Date
b Left Side
Verfied By. Date Right Side
Aoply Save Prit Close

Dgn File: Working Microstation file of ISD.
Intersection: Name of ISD intersection.

Type: Type of intersection control, including six types listed below. Details can be found in AASHTO
Geometric book.

Case A-- Intersection with no control
Case B -- Stop control on the minor road
Case C -- Yield control on the minor road
Case D -- Traffic signal control
Case E -- All-way stop control
Case F -- Left turns from major road
Obstruction: Type of obstruction (barrier, bridge, cut slope, etc.)

Major Road: Major road and other properties such as alignment, profile, traffic flow direction, and
design speed on both sides.

Minor Road: Minor road and other properties such as alignment, profile, traffic flow direction, and
design speed.

Design Vehicle: Design vehicle applied in the intersection, and height of driver's eye and object
height are retrieved once design vehicle is determined.

Key Points: Key points applied in the case. Only points with yellow green background are required
and vary by different control type.

Case Considered and Total Lane to Be Crossed: Specify the lane crossed from left side and right side.
Once all parameters are set, click Apply button and the ISD results are calculated.
Click Save button, ISD calculation is saved to database.

Click Print button, ISD calculation is printed out in PDF format.
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8.6 Profile Grade Break and Cross Slope Break at Gore (PGB&CSB@Gore)
Figure below is the interface of PGB&CSB@Gore.

Cross Slope Break Check

587N5205 Mezt Point at Cross Poirt at g
Location areL:Gk e REBTBEEG@ Criteria lg?;r‘ﬂme Offset PGL Slope Elevation Ramp Station Cffset PGL 5
EB Off ors mpaore ? on Blevation (%) Blevation

EBto NB PAN - Pairted N 1} 2
GQ - Gore Quarter 051 251 Yes 40+75.32 1) 423307 2| 423307 61+63.01 12 473331
GM - Gore Midpoint 051 251 Yes 40+85.32 0 423914 -2 423914 61+73.11 12 423835
PIP - Point of Ind... 0.41 281 Yes 40+55.32 0 423923 2 | 423923 61+83.21 12 423839
20r Off - 20° Offse 023 269 Yes 41+05.32 0 423333 2 | 423933 6145334 12 423843
L-20 02 26 Yes 4141532 0 423944 2| 4723544 6240349 12 473348
1721 033 253 Yes 4142532 0 423956 | 22 | 423956 62+1365 12 423854
1/4L 0.76 251 Yes 4143532 0 423965 | 265 | 423969 62+2384 12 423862
PHN - Physical N... 117 247 Yes 4144532 0 423984 | 31 | 4239.84 62+34.05 12 423371

ﬁ

Profile Grade Break Check

Grade M p3sion p3 | Foma g{:;i Do 73 Sisonat R e S pe  Poma
Brealc() O Wainiine ofset PG e Ramp xS Ramp ofiet o POL

4708 | 424004 | 368 | 424177 62+50.58 44 4238.88 4143876 -41.97 423974

Select a project, all PGB&CSB@Gore of entire project are listed in the ramp data grid. Right click on
ramp data grid, a menu with six sub menus displays:

New...: Creates a new PGB&CSB@Gore (more details introduced below).
Edit...: Edits an existing PGB&CSB@Gore, similar to New function.
Remove: Removes an existing PGB&CSB@Gore.
Goto Ramp: Locates the ramp in Microstation.
Print Current Ramp: Prints out the calculation of current PGB&CSB@Gore in PDF format.
Print All Ramps: Prints out all PGB&CSB@Gore of entire project in PDF format.
Create a New PGB&CSB@Gore

Figure below is the interface of new PGB&CSB@Gore. There are two tabs, one is basic information of
ramp, the other is for cross slope break and profile grade break check.

Name: Specify ramp name.

Type: Onramp or Offramp, Coplanar or Non-Coplanar.

Maximum Allowable Profile Grade Break: Threshold of profile grade break.
Maximum Allowable Slope Break: Threshold of cross slope break.
Location: Ramp location.

Dgn File: Working file of PGB&CSB@ Gore.

Ramp: Specify ramp and its alignment and profile.

Mainline: Specify mainline and its alignment and profile.
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Description: Describe the ramp.
Comments: Comments for the PGB&CSB@Gore

Legend: Screenshot of the ramp. User can capture the ramp with Snipping Tool, right click on the
image area, and use Copy Image from Clipboard menu to save screen shot directly.

Ramp Information Cross Slope Break and Profile Grade Break Check
Name Legend
(®) Coplaner () Non-Coplaner
Path Browse..
Type hd Location
Masimum Alowable Profile Grade Break (%) |02 £ Pick
Y |0
Madmum Allowable Slope Break (%) &
Dgn File  |C\Alg\RDWY_GEOM CHECK.dgn Browse..
Ramp Mainline
Name w Name v
Alignmert Ld Alignment w
Profile s Profile e
Description Comments Status
Designed By Date
Verffied By Date
Checked By Date
[ Locked By Date
New Save Frirt Close

After save ramp, then switch to the other tab to generate location for cross slope break and profile
grade break check. Right click on above data grade, a menu with five sub menus displays:

New...: Creates a new location for Cross Slope Break Check (CSBC) (more details introduced later).
Edit...: Updates an existing location of CSBC.

Remove: Deletes a location of SCBC.

Goto Point at Mainline: Moves to the point at mainline of CSBC in Microstation.

Goto Point at Ramp: Moves to the point at ramp of CSBC in Microstation.
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Ramp Information Cross Slope Break and Profile Grade Break Check

Cross Slope Break Check

Meet P Point at  Cross Point at  Cross
Location ook @ k€ Citera  eanine Ofst  PGL  Sope Devalion Remp Stsfion  Offst  PGL  Slope
P ? Elevation (%) Elevation (%)

Profile Grade Break Check

Meet . Pointat  Cross ) . Point st Cross
Grade L P3 Station at P3 ) P3 Station at P3 P4 Station at P4

Criteria s PGL Slope  Blevation P3Ee PGL Slope
Break () 2 Mainline Offset Blevation o Ramp x5 Ramp Offset Elevation o

Create New Location of CSBC

Figure below is the interface for new location of CSBC.

Poirt at Mainline Poirt at Ramp

N
Swn [ S
o o
R — R
o s [ o spe [ %
Be@rort | | Be@Fort | |

Comments Results

Cross Slope @ Gore l:l
MLGore Bresk | |
Ramp-Gore Break l:l

Select category of location and click one point on edge of striping of mainline and another on edge of
striping of ramp, then click Apply button, a new location of CSBC is created.
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Right click on below data grid, a menu with five sub menus displays. The functions are similar as the
functions of cross slope except New and Edit function.

Create New Location of Profile Grade Break Check (PGBC)

Figure below is the interface for new location of PGBC.

Profile Break
Point 3 { Phsyical Nose ) Point 4 { Offset 20°)
MNon Coplanar Setting Mon Coplanar Setting
& Pick Gore Width () [0 2 |:| Pick Gore Width (ft) |0
Y Gore Slope (%) 0 Y Gore Slope (% ) 0

Information Based on Mainline

Mainline Width (ft ) |0
Ramp Width (ft) |0

Information Based on Mainline

Mainline Width (ft ) |0

Station Station Ramp Width (ft) |0
Offset Information Based on Ramp (ffset Information Based on Ramp
Ee @ PGL Station He @ PGL Station
Cross Slope Cross Slope Cross Slope Cross Slope
Ele @ Poirt Elevation Ele @ Poirt Elevation
Comments Results
P3 Be. P4He. AHe. ft) Slope (%)
T
Point & Ramp .
Grade Break

To Non-Coplanar Gore Area:
Step 1: Pick point 3 and point 4 in gore area in Microstation.

Step 2: Set Gore Width, Gore Slope, Mainline Width, and Ramp Width of Point 3 and point 4. Gore
width, mainline width, and Ramp Width can be obtained by clicking blue button, then click a point
on edge of striping of mainline and a point on edge of ramp.

Step 3: Click Apply button.
To Coplanar Gore Area:
Step 1: Pick point 3 and point 4 in gore area in Microstation.
Step 2: Click Apply button.
Right click on window, a menu with seven sub menus displays:
Goto Point 3: Move to Point 3 in Microstation.
Measure Gore Width of Point 3: Same function as blue button mentioned above.
Set Gore Slope for Point 3: There are five methods to obtain the gore slope at point 3.
a. Follow Mainline Slope: Gore slope is same as cross slope of mainline.
b. Follow Ramp Slope: Gore slope is same as cross slope of ramp
c. Opposite Mainline Slope: Gore slope is opposite to mainline slope.

d. Opposite to Ramp Slope: Gore slope is opposite to ramp Slope.
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e. Average of Mainline and Ramp Slope: Slope equals the average slope of mainline and ramp.
Goto Point 4: Move to Point 4 in Microstation.
Measure Gore width of Point 4: Similar as Measure Gore Width of Point 3.
Set Gore Slope for Point 4: Similar to Point 3 introduced above.

Update Point 3 and Point 4: Update Point 3 and 4 information, station, elevation, cross slope, and
offset, based on new alignment and profile.

8.7 Tie-in to Existing

Figure below is the interface for Tie-in to Existing.

Project |Demo v|

Roadway Station (Offset  Transition Station Transition Length

587 119+46.75 ) 121+16.75 170

somizs s law [  w |

Select a project and all locations of Tie-in to Existing are listed in data grid. Right click on the data grid, a
menu with six sub menus displays:

New... : Creates a new location of Tie-in to Existing (more details introduced later).
Edit...: Updates an existing location, similar to New function.
Remove: Deletes an existing location.
Goto to Location: Moves to the tie-in location in Microstation.
Open Design File: Opens the working file of location of Tie-in to existing.
Print All: Prints all locations.
Create a New Location of Tie-in to existing

Figure below is the interface for new location. Parameters are listed and described below:
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Roadway | v|  Design Fle |C\Ag\RDWY_GEOM CHECK dgn | | Browse |
Location
Design Speed [mph) =
Lane Width ) 12 v Fie | | [Browse |
#of Lanes \ lmlny, Maximum Relative Gradient
Alignment | V| o Design Speed | MaXImAM
:.' [mph) I.!H.l\le-%craﬁnl
Tie-In to Bxdsting Location . 18 0.78
| | : =
Y | P » %
s | 054
Existing Tie-In Station I:I 2011 6B, Equation 323 0 0.5
- 55 047
o ) e & ——
e Adjusiment Factor B4 0.43
Exiting Tie-hn Slope (%) - e = s
Proposed Tie-In Slope (%) I:I 12'5 ::: = =
25 07
Cirection of Transition O In (® Out 3 0.67
36 [
Max Relative Gradert () | |
lane Adustment Factor || nte
Calculated Transition Length fft)
Frol Tenston Lengthn )~ ||
Proposed Roadway Station
Designed By |shenghong | Date |3/10/2021 Checked By | | Date | |
| New | | Save | | Prirt | | Close |

Step 1: Select a Roadway, and Design Speed, Alignment of the Roadway, and Max. Relative Gradient is
retrieved automatically.

Step 2: Specify Lane Width.
Step 3: Specify number of lanes of transition.

Step 4: Pick a point at tie-in location in Microstation, and Existing Tie-in Station, Offset, and Proposed
Tie-In Slope are retrieved automatically.

Step 5: Specify existing Cross Slope of Tie-in location.

Step 6: Click Apply button, and Lane Adjustment Factor, Calculated Transition Length, Final Transition
Length, and Proposed Roadway Station are calculated.

Step 7: Click Save button, all data is saved.

Step 8: Click Print button, Location information is printed out in PDF format.
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8.8 Sight Distance at Undercrossings

Figure below is the interface of Sight Distance at Undercrossings(SDU).

Project | Demo

Roadway

Station

Vertical Curve Length

Minimum VC Length

Meet 7

Select a project and all SDU are listed in the data grid. Right click on data grid, a menu with six sub

menus displays:

New... : Creates a new SDU (more detailed introduced later).

Edit... : Updates an existing SDU, similar to New function.

Remove: Deletes an existing SDU.

Goto Location: Moves to the location of undercrossings in Microstation.

Open Design File: Opens the working file of undercrossing.

Print All: Prints all SDU in PDF format.

Create a New Location of SDU

Figure below is the interface for new SDU.

Length of Vettical Curve /)| | Reouired Lengthof VC )| |

Note:

Crossing Type v| _ [ s bl_ﬁ] J':
Vetical Clearance /) || ST e
Desn Spesd (roh) | /| Soht Disance @) | | iy S B
Design Vehicle | v w R i

Heght. Dives Eye ) | | Height. Obiect To Be Seenft): | |

Location: be | | v | | @ [ ————

Station | |

et | mman | o,

Agebraic Dference (2) [ | [7] Traffic Flow Follows Station Designed By bae [3/1072027 |

R B
e B

| dorly | | New | | Save | | P |

| Cose
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Step 1: Select a Roadway, and Roadway Alignment, Profile, and Design Speed are loaded
automatically.

Step 2: Select Crossing Type, and Vertical Clearance is retrieved.
Step 3: Select Design Vehicle, and Height of Drivers Eyes, and Object Height are loaded.

Step 4: Pick a point from undercrossing area in Microstation, and Station, Entrance Grade, Exit Grade,
Algebraic Difference, and Required Length of VC are retrieved.

Step 5: Check whether traffic flow follows station.
Step 6: Click Apply button, length of vertical Curve is calculated.
Step 7: Click Save button, SDU is saved.

Step 8: Click Print button, SDU is printed out in PDF format.
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9. Tools
9.1 SPELL CHECKER

The figure below is the spell checker interface.

Word Checker - m] *

Project  Demo . Selected  Type Original Text T

Selected File

< >

Update Text
Original

Update
Setting
[7] Exclude Number [] Exclude Unit [ include All Models ot

Processing...

Select a project and all existing selected files are loaded in the data grid. Right click on the left data grid,
and a menu with eleven sub menus displays.

All Select: Selects all files.

Anti-Select: Reverse selects all files.

Unselect All: Unselects all files.

Add Active Design File: Adds current Microstation file for check.
Add Files: Selects multiple Microstation files for check.

Add Files in Folder: Selects all files in specified folder for check.
Remove Current File: Removes the selected file from checklist.
Remove All Files: Remove all files from checklist.

Remove All Selected Files: Removes all selected files from checklist.
Remove All Unselect Files: Removes all unselected files from checklist.
Save: Saves checklist and settings.

Figure below is setting screenshot.

Setting
[] Exclude Mumber [+] Exclude Unt [ ] Include All Models Load

Exclude Number: Numbers are excluded from spell check.
Exclude Unit: Unit is excluded from spell check.

Include All Models: All models in Microstation files are included for spell check.
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Click Load button and all texts in the selected files are imported to right data grid.
Right click on Text data grid and a menu with thirteen sub menus displays:

All Select: Selects all Text in the data grid.

Anti-Select: Selects all unselected Text in the data grid, and unselected all selected Text.

Unselect All: All Texts in the data grid are unselected.

Remove Current Text: Current Text is removed from the data grid.

Remove All Texts: All Texts in data grid are removed.

Remove All Selected Texts: All selected Texts are removed from data grid.

Remove All Unselected Texts: All unselected Texts are removed from data grid.

Auto Check: All selected Texts are spell-checked automatically.

Synchronize Current Row: Current Text in data grid is updated in Microstation.

Synchronize Selected Rows: All selected Texts are updated in Microstation.

Synchronize All: All Text in data grid is updated in Microstation.

Goto Text Element: Moves mouse to the element of current Text in Microstation.

Export: Exports all Texts to Excel file for edit.

Import: Imports all Text from revised Excel file, and all updated Texts can be updated in Microstation
automatically.

9.2 Batched Station and Offset Annotation

The figure below is the Station and Offset. Using this module, point station and offset can be calculated
and drawn in the Microstation automatically.

Project

Alignment W
Group Name
Setting
Station Prefic | Sta.= Surffie:

Offset Prefic  |Off. = Surffie |

Side (@ L/Rt () +/- Text Sample

Pick Points Elements

Step 1: Select a project; all alignments of the project are loaded.

Step 2: Select an alignment from Alignment combox.
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Step 3: Specify Group Name, and all annotation of points are grouped in Microstation.
Step 4: Specify Prefix and Suffix of Station, and Prefix and Suffix of Offset, and Side format.

Step 5: Click Pick Points button and pick points in Microstation, Station and Offset of the points are
drawn in the Microstation.

Step 6: Click Elements button, and all points annotations of selected elements in Microstation are
drawn automatically.

9.3 Point Location at Multiple Alighments

Figure below is the interface for point location at multiple alignments.

Project Demo [ | Draw Station Equation Bpphy
Selected Alignment Name Station Offset -

US34B Horizontal Alignment

2400 South

B20NB

B20NVILL

5205587W

52058 y
< >

Maove Up Mave Down

Step 1: Select a project and all alignments of the project are loaded in data grid.
Step 2: Select alignments.

Step 3: Click Apply button, click point in Microstation, and station and offset of multiple alignments
are calculated and shown in the data grid.

Move Up: Moves the selected alignment up.
Move Down: Moves the selected alignment down.
Right click data grid, a menu with four sub menus displays:
Select All: All alignments are selected.
Unselect All: All alignments are deselected.
Unti-Select: Selects all unselected alignments and unselects all selected alignments.

Move To Top: Moves selected alignment to the top of the data grid.
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9.4 Station Matching

Figure below is the interface of Station Matching.

Step 1: Select a project and all alignments are loaded in Alignment combox and Matched Alignment
combox.

Step 2: Select alignments and Matched Alignment.

Step 3: Input Original Station and Offset.

Step 4: Click Apply button and station and offset of matched alignment are calculated.
Switch : Switch Alignemnt and Match Alignment.

Goto: Goto the point based on station and offset of the alignment.

Draw: Draw station and offset in Microstation.

9.5 Batched Replace Levels

Figure below is the interface of Batched Replace Levels.

Working Files

Original Level Destination Level
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Step 1: Select working file: right click on top data grid, a menu with four sub menus displays:
Select A Dgn File: Select a Microstation file for level replacement.
Add Current Dgn File: Current working file is added to data grid.
Select All Dgn Files In Folder: All dgn files in a specified folder are added to data grid.
Remove Current File: Selected file is removed from data grid.
Step 2: Set up Original Level and Desination Level.
Right click on the bottom data grid, and a menu with three sub menus displays:

Add...: Adds a pair of original and destination levels. When Match Level frame displays, all levels in
the current dgn file are loaded in the comboxes. Select Original Level and Match Level, then

click OK button.

Match Level
Criginal Level W
Match Level v | | Cancel

Remove: Removes the select pair Level from data grid.

Import from Excel: Imports mapping levels from spreadsheet. See figure below for the interface.

Excel File Browse. .
Sheet b4
Original Level Column |0 Match Level Calumn |1
Beain Row 1 End Row 20

0K

A: Click Browse button and select an Excel file. The sheets in the file are loaded in sheet combox.

B: Select a sheet from Sheet combox.

C: Specify Original Level Column, Match Level Column (Destination Level), Begin Row, and End
Row.

D: Click OK button, and all mapping level are loaded in the data grid.

Step 3: Click OK button; all original levels are converted to the destination levels in the selected files.

9.6 File Management

Figure below is the interface of File Management. Select a project and all files of the project are loaded
in the data grid. Using search text box, some files are filtered and listed in the data grid.
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Project W ‘ |Search...
Selected File Mame Keyword Description

Right click data grid, a menu with eleven sub menus displays:
Add... : Adds a new file to the project
Edit...: Updates an existing file.
Remove: Removes a file from the project.
Open File: Opens the selected file.
Open Folder: Opens folder of the selected file.
Copy File Path: Copies the path of the selected file.
Attach File: Attaches the selected file if the file is dgn file.
File Properties: Displays the selected file properties.
Set Backup/Working Folder: Sets backup and working folder of the project.
Backup Selected Files: Backs up the selected files.
Backup Default Files: Backs up all default files.

Add A New File

Figure below is the interface to add a new file to the project.

[] Backup Last Backup Time: MN/A

Select a file, and specify the name, keyword, description. Check Backup to see if the file is backed up
automatically, then click Save button. Right click on window, a menu with two sub menus displays:
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Current Microstation File: Adds thecurrent working Microstation file to the project.

Current Attachments: All attachements are loaded in data grid. Select a file then click OK button, or
double click the file to add file to project.

Attachments
‘ File Mame -
(8]
RDWY_PAV v
< 3 Cancel

9.7 Slope Labeling

Figure below is the interface of Slope Labeling.

H:\ W Format (0.0 ]

Display Absolute Slopes Text Sample

Use Atemate if Slope Exceeds | 100 | %

Format |0 ]
Label Location Offset
X 0 Y 15
Draw Elements Close

Step 1: Set H:V (ratio of horizontal and vertical).

Step 2: Select Format (number of digits).

Step 3: Determine whether to just display absolute slope.

Step 4: Pick a Text element in Microstation as slope TEXT format.
Step 5: Determine the threshold of applying alternative slope format.
Step 6: Select alternative format.

Step 7: Set label location offset from the point.

Step 8: Click Draw button, and pick two points in Microstation, slope of two points are drawn
automatically.

Step 9: Click Elements button,Slope of all segments in selected elements in Microstation are labeled.
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9.8 Create Cell

Figure below is the interface to add cell to a library.

Cell Information
Cell Name | |
Description
Cell Library | | Browse...
| Pick Original Poirt |
| Ad || Gose |

Step 1: Select elements in Microstation.

Step 2: Specify cell name.

Step 3: Specify description.

Step 4: Select a cell library.

Step 5: Pick a point in Microstation as cell original.

Step 6: Click Add button and cell is created and added to the library.

9.9 Interpolation Calculation

Figure below is the interface of Interpolation Calculation.

First Paint Second Point Third Paint

Pick the first point, second point, and third point in Microstation, and specify elevation of first point
and second point, then click Apply button, elevation of third point is calcuated.

9.10 Drainage Labeling

Figure below is the interface of Drainage Labeling. In the case that when importing drainage utility
(.sdb) into cross sections, only circles display in cross sections and there is no labeling included, using
this tool, labeling can be added to cross section automatically.
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Selected tems Motes

Sede [0 v] [ pply |

All existing drainage items are listed in the data grid. Select items and set scale, then click Apply
button; drainage items are displayed in the cross sections automatically.

Right click on the data grid, a menu with three sub menus displays:
Add...: Adds a new drainage item (details introduced below).
Edit: Updates an existing drainage item, similar to Add function.
Remove: Deletes an existing drainage item.

Add New Drainage Item

Figure below is the interface of adding a new drainage item.

o

Step 1: Specify drainage item name.

Step 2: Specify level, or select an element of the item, then click Pick button to obtain the level.
Step 3: Select a cell library file and select a cell for label of the item.

Step 4: Specify group name of the item.

Step 5: Specify note of the item.

Step 6: Click Save button to save the item.
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9.11 Station Format

Using this module, user can set station format temporarily.

Format {+ Position) |[HII

Digt Number | #00.00

9.12 Cross Slope Calculation

Project ' Demo

Alignment |

Station |

Using this module, cross slope is calculated for specified station.

Step 1: Select a project and all alignments of the project are loaded in combo box.
Step 2: Select an alignment.
Step 3: Input station and select side, or click point in Microstation.

Step 4: Click Ok button, and cross slope of the point is calculated.
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