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OpenRoads Survey - Existing Utilities
and Storm Sewers

Overview

ODOT'’s field data collection process to collect the exiting drainage information has been accomplished
using a variety of methods over the years. The OHDOT CADD Standards are designed to allow different field
collection methods to be used to collect and process the drainage information. Support for multiple
processes is intended to accommodate a variety of field data collection options. This document details
various options for collecting drainage information using OpenRoads Designer with the OHDOT CADD
Standards.

In order for OpenRoads to display the existing drainage information on profiles and cross sections, a 3D
model of the surveyed drainage information must be generated in addition to the normal 2D survey data
processing. An example of 3D drainage information is shown below.

Generating the 3D model can be accomplished by either the survey personnel or the d

esign personnel, depending on the scope of services. It should not be assumed that a 3D model of the
existing drainage or other utilities is a standard Survey deliverable unless specifically scoped or agreed
upon.

Bentley’s Drainage and Utilities software is used to generate the 3D model of the drainage information. This
information is placed in a separate drainage basemap design file, not in the survey design file. An overview
of the process to extract drainage information as 3D objects is detailed in this document.
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Field Survey Procedures

The process for the data collection of existing storm sewer information for modeling is summarized below:

Field Data Collection for Drainage Structures
e Shoot the storm sewer structures using the ODOT field codes for drainage structures.
e Shoot the invert of the drainage structure using the FLINE field code. If you are unable to shoot the
invert, measure the depth and take a shot on the grate adding the depth to the rod height. The
FLINE point is used to define the depth of the drainage structure when extracting the surveyed
points to generate a 3D drainage model. If an FLINE point is not present, a default depth is used.

Field Data Collection for Drainage Pipes

Three potential workflows are provided for field personnel to collect the drainage pipe information.
Providing three options allows the surveyor to choose the workflow that best meets field conditions and
the preferred methodology.

Each option is described in this document.

Method 1: Using Mapping Codes to shoot each end of open pipes and culverts

Method 2: Using a CSV file to draw the pipes

Method 3: Using Attributes stored on the drainage points
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ODOT Field Codes

ODOT's field code list provides feature codes for various storm sewer catch basins, manholes, and inlets.
The complete feature code list for Survey use can be found in the OHDOT CADD Standards in the following
folder:

.\OHDOT\Standards\Survey Files\Field_Codes\
The code list in Trimble and Leika formats is also available in the same folder.

This document provides additional information for the use of the drainage field codes, data collection, and
survey processing procedures.

Field Codes for Drainage Structures
ODOT'’s field code list provides feature codes for various storm sewer catch basins, manholes, and inlets.

In the past, ODOT has used generic field codes for the data collection of storm and sanitary structures. As
ODOT continues to move towards the increased use of 3D modeling, it will become increasingly important
to generate surveys with storm sewer information that more accurately represents the size and location of
the drainage structures found in the field. Codes for specific drainage structure types are provided in
addition to the generic field codes as detained below.

Note: The Generic codes listed below were originally removed from the OHDOT CADD Standards for
OpenRoads. These codes were added back to the OHDOT Standards with the August 2020 update.
Either the new code, or the old generic code may be used.

New Code Generic Code | Description
CB-2-2B CBS Catch Basin No. 2-2B (Square Catch Basin)
Use the code for catch basin No. 2-2A4, 2-2B, 2-3, 2-4, 2-5, and 2-
6
CB-3 CI Catch Basin No. 3 (Curb Inlet)
Use the code for catch basin No. 3 and 3A
CB-4 Catch Basin No. 4
Use the code for catch basin No. 4 and 4A
CB-5 Catch Basin No. 5
Use this code for catch basin No. 5, 54, 8, and 8A.
CB-6 Catch Basin No. 6
CB-7 CBR Catch Basin No. 7 (Round Catch Basin)
I-2-6 Median Inlet No. 2-6
Use this code for all No. 2 and 2A inlets
[-3B MI Median Inlet No. 3 (Median Inlet)
I-4B Median Inlet No. 4
MH-3 STMH This code places a cell for a Manhole No. 3 but should be used
for all storm sewer manholes
MH-3-SAN SSMH Manhole No. 3
Use this code for all sanitary sewer manholes
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The following codes are provided for the flow line at the top and bottom of drainage structures.

Code Description
FLINE Flow line at the bottom of the drainage structure
FLTOP Low point elevation of the inlet or catch basin grate/top.

The new field codes listed above are more specific than the generic field codes; however, these codes are
still somewhat generic as they do not account for the various vault sizes that may be available for each
structure type. ODOT’s Feature Definition library contains supplementary codes for specific structures and
vault sizes that are not included in the data collector list. These supplementary codes may be used in the
office to change the feature definition of specific drainage structures if needed.

The complete list of features, including the supplemental feature definitions, can be reviewed in the Project
Explorer dialog by accessing the OpenRoads Standards group. To view the available Feature Definitions
for drainage items, navigate the hierarchy as shown on the following page.

. OpenRoads Standards -~
Q@ P,
|.5'ea.rc-"'.l P|,D= ¥
4 !EStandards
4 Libraries
4 Feature Definitions
4 Feature Definition (OHDOT_Feature_Definitions.dgnlib (Design))

> Alignment

% Terrain
H Corridar

67 Superelevation
b Linear Template
b Surface Template
&2 Linear

4 Point

e Mesh

4 Trace Slope
@ Aquaplaning

A " ™ A A

eatures_DrainageAndUtilities.dgnlib (|

b

[ - - .. i —— - - — C e e

v

The Survey group contains the feature definitions for all ODOT’s field codes, as well as any supplemental
codes. The Drainage group contains all the drainage related feature definitions as shown below.
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b @ Aerial Targets
b @ Bridges
P @ Buildings
I+ | Data Codes
I @ Default Visualization
> Divisions

4 |gF Drainage

[ @ Catch Basins I’\\S
B @ Inlets
I @ Lines
I @ Manholes
I @ Points

The supplemental feature types for catch basins, inlets, and manholes can be used after the data has been
processed to edit a specific survey point and change its feature definition to draw the appropriate plan
view cell.

To change the feature definition for a survey point to one of the supplemental field codes, select the point

and choose the Properties icon. Key in the new Feature Code name

The field code CB-4 was used in the field for
this survey point.

@%Ellax

OpenRoads Survey: Existing Utilities and Strom Sewers



@ Ohio Department of Transportation

September, 2020

Office of CADD and Mapping Services

Name SV200
Display E
Field Code
Link Code
Zaone 1

Description

Terrain Model Attributt Determine By Feature Defi
Attributes Pair

To change the Field Code, simply key-in the new code.
The supplemental catch basin field codes can be reviewed
in the Project Explorer dialog as shown on the previous

page.

Control Codes Changing the code to a different structure type results in
Easting 1838931.284° the appropriate plan view cell being drawn for the

Narthing 789536 941"

Elevation 877.780° structure.

Data File Name 106471_Drainage Export |

VBA Macro

Field Book Name Field Book 1
Feature Definition Survey\Drainage\Catch B
Feature Description

Media File
Time Stamp N/A
» Origin 1838931.284",789536.941
Scale X 1.00000
Scale Y 1.00000
Feature Name SV200

CB-4

Feature Definition

Additional information about the drainage field codes is provided on the following pages.
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Code Description Plan View Cell 3D View
CB-2-2B Catch Basin No. 2-2B CB22B-X
Equivalent | Use this code for all square r
generic catch basins with a note | r |
code: designating the size of the -

vault and whether the L —
CBS structure has a side inlet.

Attributes:

P1, P2, P3,P4,P5 N1

Pipe attributes (P1, P2...) are

entered in the following

format:

Dip-Size-Material-Direction

N1 is used for notes.
Notes:

Shoot the center of the grate.

Edit the field code in the office to use one of the other square catch basin types:

e (B-2-2A

e (B-2-3,CB-2-3SI
e (B-2-4,CB-2-4SI
e (CB-2-5,CB-2-5SI
e (CB-2-6,CB-2-6SI

Code Description Plan View Cell 3D View
CB-3 Curb Inlet No. 3. CB3-X
Origin

Equivalent | Also used for No. 3A whichhas | ™~ ™ |
generic one grate. | ; |
Code: | 7// A |

Attributes: | V7
Cl P1, P2, P3, P4, P5 N1

Pipe attributes (P1, P2...) are

entered in the following

format:

Dip-Size-Material-Direction

N1 is used for notes.
Notes:

Shoot the low spot of the grate, at the face of curb in the center of the structure.

Edit the field code in the office to use one of the other types:
e CB-3A
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Code Description Plan View Cell 3D View
CB-4 Catch Basin No. 4 CB4-X

Use this code for catch basin ] O Fl g n
No. 4 and 4A. The vault size

varies for the 4A structures.

%

Attributes:
P1, P2, P3, P4, P5,N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

Notes:
Shoot the center of the grate. If the grate is slanted, take a second shot at the low point using the FLTOP field
code.

Edit the field code in the office to use one of the CB4A types:
e (CB-4A-42, CB-4A-48, CB-4A-54, CB-4A-60, CB-4A-66, CB-4A-72

Code Description Plan View Cell 3D View
CB-5 Catch Basin No. 5 CB5-X

Use this code for catch basin
No. 5, 54, 8, and 8A. The vault
size varies for the 5A and 8A
structures. The 8 and 8A
structures have a v-shaped
grate.

B
f
2

’_
t
(S

Attributes:
P1, P2, P3, P4, P5, N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

Notes:
Shoot the center of the grate. If the grate is slanted, take a second shot at the low point using the FLTOP field
code.

Edit the field code in the office to use one of the CB-5A or CB-8A types:
e (CB-5A-42, CB-5A-48, CB-5A-54, CB-5A-60, CB-5A-66, CB-5A-72
e (B-8A-42, CB-8A-48, CB-8A-54, CB-8A-60, CB-8A-66, CB-8A-72
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Code

Description

Plan View Cell

3D View

CB-6

Catch Basin No. 6

Attributes:
P1, P2, P3, P4, P5,N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

CB6-X

Notes:

Shoot the back of the grate.

Code Description Plan View Cell 3D View
CB-7 Catch Basin No. 7 CB7-X
Equivalent | Attributes: N
generic P1, P2, P3, P4, P5 N1 / , \
Code: )T

Pipe attributes (P1, P2...) are N -—
CBR entered in the following

format:

Dip-Size-Material-Direction

N1 is used for notes.
Notes:

Shoot the center of the grate. For domed grates, add the height of the dome (approximately 4”) to the rod

height. A flat grate is used for the 3D model.
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Code Description Plan View Cell 3D View
FLINE Flow line at the bottom of the | GTM NA
drainage structure
Code Description Plan View Cell 3D View
FLTOP Low point elevation of the GTM NA
inlet or catch basin grate/top.
Code Description Plan View Cell 3D View
[-2-6 Median Inlet No. 2 [26-X

Attributes: ]
P1, P2, P3, P4, P5,N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

Notes:
Shoot the flow line elevation at the center of the opening. These inlets come in various sizes from 6’ to 20’ in
length, in 2’ increments.

I-2 median cells are 3.0’ wide. I-2A median cells are 3’-4” wide.
Edit the field code in the office to use one of the I-2 or I-2A types:

e 1-2-6,1-2-8,1-2-10, 1-2-12, 1-2-14, 1-2-16, 1-2-18, 1-2-20
o 1-2A-6,1-2A-8,1-2A-10, 1-2A-12, 1-2A-14, 1-2A-16, 1-2A-18, 1-2A-20
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Code Description Plan View Cell 3D View
I-3B Median Inlet No. 3 [-3B-SS-X
Equivalent | Attributes:
generic P1, P2, P3, P4, P5,N1
code: ]

Pipe attributes (P1,P2..)are | ~ 77T
MI entered in the following

format:

Dip-Size-Material-Direction

N1 is used for notes.
Notes:

Shoot the center of the grate.

Code

Description

Plan View Cell

3D View

I-4B

Median Inlet No. 4

Attributes:
P1, P2, P3, P4, P5,N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

1-4B-SS-X

Notes:

Shoot the approximate center of the structure on top of the barrier. Measure the barrier height and add that

value to the rod height to set the elevation for the grate.
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Code Description Plan View Cell 3D View

MH-3 Storm Manhole MH3-48D-X

Equivalent | Use this code for all storm PN

generic sewer manhole types. | __f Y

code: S Shoot the ghg _ce!l ¢
Attributes: N ,,,«/ center of rom 15 @

Sl the lid the center of
STMH P1, P2, P3, P4, P5 N1

Pipe attributes (P1, P2...) are
entered in the following
format:
Dip-Size-Material-Direction

N1 is used for notes.

the structure

See notes
below for
editing
instructions

Notes:
Shoot the center of the lid.

The plan view cell origin is at the center of the base, not at the center of the lid. As a result, the manhole
position will be shifted in relation to the survey shot at the center of the lid. The bigger the vault, the more the
shift. Take a second shot at the approximate center of the base on the surface of the ground. Code this shot
using the X2D feature code with a note to designate this as the actual center of the structure. In the office, edit
the survey point to use the Northing and Easting coordinate of the X2D shot with the elevation from the shot

on the lid.

Edit the field code in the office to change the manhole type appropriately

e MH-1

e MH-2-12, etc...
e MH-3-48, etc...
e MH-4-72, etc...
e MH-5-30, etc...
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Code Description Plan View Cell 3D View
MH-3- Sanitary Manhole MH1D-X-SAN
SAN
Attributes: ) -'f._l.;%\\
Equivalent | P1, P2, P3, P4, P5, N1 ‘ f/’ \ "\

) A The cell
generic DY Y Shoot the Origin is at
code: Pipe attributes (P1, P2...) are \\_,/ center of thegcenter of

entered in the following ) the lid the structure
SSMH format:
Dip-Size-Material-Direction See notes
below for
N1 is used for notes. editing
instructions
Notes:
Shoot the center of the lid.
The plan view cell origin is at the center of the base, not at the center of the lid. As a result, the manhole
position will be shifted in relation to the survey shot at the center of the lid. The bigger the vault, the more the
shift. Take a second shot at the approximate center of the base on the surface of the ground. Code this shot
using the X2D feature code with a note to designate this as the actual center of the structure. In the office, edit
the survey point to use the Northing and Easting coordinate of the X2D shot with the elevation from the shot
on the lid.
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Drainage Pipes and Culverts
This section documents the field codes and procedures to collect drainage pipe information.

Three potential workflows are provided for field personnel as detailed on the following pages. Providing
three options allows the surveyor to choose the workflow that best meets field conditions and the
preferred methodology.

e Method 1: Using Mapping Codes to shoot each end of the pipe
This method is best for open pipes where both ends of the pipe can be located and a shot is taken at
each end of the pipe. The mapping codes BL* (begin line) and EL* (end line) are used to connect the
points to draw the linework for the drainage pipes. ODOT has added a visual basic application to
the OHDOT CADD Standards with the August 2020 update that reads the SIZE attribute to
automatically draw a dual-line custom line-style for pipes 12” or greater as the survey data is
processed. The width of the line-style is defined by the value of the SIZE attribute. This method is
not recommended for pipes connecting to a drainage structure since it requires a shot on the end of
the pipe.

e Method 2: Using a CSV file to draw the pipes
For those who prefer to use a spread sheet or field notes to record the drainage pipe information,
the pipe information may be defined in a CSV file that is processed using an ODOT Visual Basic
application after the survey information has been processed with OpenRoads Survey. The format
for the CSV file is defined in this document. This method does not require the use of attributes in the
data collector.

e Method 3: Using Attributes stored on the drainage points
This method allows the surveyor to store information about the drainage pipes as attributes on the
drainage structure point as the point is data collected in the field. These attributes define the dip,
size, material, and direction of each pipe that is found in the drainage structure. Since mapping
codes (BL* and EL*) are not used, graphics for the drainage pipes are not drawn when the survey
information is processed with OpenRoads Survey. The pipes are drawn after the survey data has
been processed using an ODOT provided Visual Basic Application.

OpenRoads Survey: Existing Utilities and Strom Sewers
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Method 1: Open Pipes and Culverts using Mapping Codes (BL*, EL*)
The field codes listed below are available for the field collection of drainage pipes and culverts when both
ends of the pipe can be located and a shot is taken on each end using the BL* and EL* mapping codes.

Note: These codes were initially removed for the OHDOT OpenRoads CADD Standards and have been
restored with the August 2020 update to the standards.

Location
Condition

Field Code Description Attributes Instructions
CPP Corrugated Plastic Pipe Size - in inches Shoot the ends of the pipe at the invert using
Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
CMP Corrugated Metal Pipe Size - in inches Shoot the ends of the pipe at the invert using
Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
CMPA Corrugated Metal Pipe Size - in inches Shoot the ends of the pipe at the invert using
Arch Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
CULV Culvert Size - in feet Shoot the ends of the culvert at the invert using
Location the BL* and EL* mapping codes.
Condition
The size is entered in rise x span format.
Example: 6x10
DP Drive Pipe Size - in inches Shoot the ends of the pipe at the invert using
Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
RCP Reinforced Concrete Pipe Size - in inches Shoot the ends of the pipe at the invert using
Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
RCPA Reinforced Concrete Pipe Size - in inches Shoot the ends of the pipe at the invert using
Arch Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
SMP Smooth Metal Pipe Size - in inches Shoot the ends of the pipe at the invert using
Location the BL* and EL* mapping codes.
Condition
For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
VCP Vitrified Clay Pipe Size - in inches Shoot the ends of the pipe at the invert using

the BL* and EL* mapping codes.

For elliptical pipes, the size is entered in rise x
span format. Example: 12x18
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These field codes are intended to be used when both ends of the pipe can be located and a shot is taken on
the invert at each end of the pipe. The BL* and EL* mapping codes are used with these field codes.

When these field codes are processed, a Visual Basic application automatically reads the Size attribute to
draw the drainage pipe and to annotate the pipe information. Pipes 12” or greater are drawn at the proper
width using a custom line style.

Example:

The reduced field data below represents two pipes collected using the BL* and EL* mapping codes.
SvV108,1080,1000,1000,RCP BL*,SIZE,36,LOCATION,INVERT,CONDITION,GOOD
SV109,1080,1050,1001,RCP EL*,SIZE,36,LOCATION,INVERT,CONDITION,GOOD
SV110,1100,1000,1000,RCPA BL*,SIZE,18x24,LOCATION,INVERT,CONDITION,GOOD
SV111,1100,1050,1001,RCPA EL* SIZE,18x24,LOCATION,INVERT,CONDITION,GOOD

When the data is processed using OpenRoads Survey, the pipes are drawn and annotated as shown in the
example below.

Notes:
The text size is determined by the Annotation Scale setting. 18"x24" RCPA

Changing the annotation scale setting does not change the
length of the flow line.

The text is placed above the line in the direction of flow. 36" RC

This may result in text that is upside-down. Since the survey S S
data will most likely be rotated when plan sheets are

produced, there is no sense in rotating the text as it may

still appear upside-down in relation to the final sheets.
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Method 2: Pipes and Culverts using a CSV file

Some surveyors may prefer to collect the pipe information separately for post processing using a CSV file
containing the drainage pipe information. This method can be used for pipes connecting to a drainage
structure or for open drainage pipes and culverts without use of the BL* EL* mapping codes or attribute
information.

After the data has been processed using OpenRoads Survey, the ODOT visual basic application
OHDOT_ExistingStormSewer.mvba is used to read a CSV file to draw the drainage pipe information.

The various drainage structure field codes along with the codes listed below are used when data collecting
the drainage pipe information in the field that will be drawn with a CSV file.

Code Description Plan View Cell 3D View
FDO For Direction Only SVPT NA
Used to show the direction of

a pipe when the other end
cannot be located
PIO Pipe Inlet/Outlet. SVPT NA

Shoot the invert of the pipe

Attributes:
P1

If used, the attribute P1 is
entered in the following
format:
Dip-Size-Material-Direction

Notes:
Shoot a point at each end of the pipe using the PIO field code. If one end of the pipe cannot be located, use the
FDO field code to take a shot in the direction of the pipe.

The BL* and EL* mapping codes should not be used with these field codes. Using this method, both ends of an
open pipe should be collected using the PIO field code and later connected using an ODOT visual basic
application with a CSV file.

Using this process, the drainage pipe information is read from a CSV file and processed using an ODOT VBA
Application. The CSV file format is defined below. This method can be used for open pipes (connecting two
PIO shots), culverts (connecting two CULV shots), and for pipes connected to a drainage structure at one or
both ends.

ODOT provides a template Excel file that can be used to collect the pipe information. The template Excel
files is found in the following location:

.\OHDOT CADD\Standards\Survey Files\OHDOT_ExistingStormSewers.xlsx
The data must be exported from the Excel file to a CSV file for processing. Custom Excel files can also be

used as long as the required information is saved to a CSV file in the format documented below. The first
few lines of an example CSV file are shown below:

OpenRoads Survey: Existing Utilities and Strom Sewers
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A B C D E F
1 |First Point Name Depth or Elevation Size Material Second Point Name Depth or Elevation
2 |DR113 0 15 RCP DR100 3.25
3 |DR100O 491.5 12 RCP DR102 492.1
4 |DR102 2.5 12 RCP DR104 2.75
5 |DR102 2.9 12 RCP DR112 2.5

The order of the fields in the CSV file is fixed and cannot be modified. Each field is described below:

Field Description

First Point Name The point name for the drainage structure, P10, or FDO point

Depth or Elevation The measured depth to the pipe invert, or the actual elevation of the pipe invert.
Notes:

- Ifthe value is greater than 200 it is assumed to be an elevation

- Values less than 200 are subtracted from the First Point elevation when the
CSV file is processed

- Use avalue of 0 for PIO and FDO points

Size The pipe size, in inches

- Use numbers only, do not append a double quote character to designate
inches

- Elliptical pipes are entered in rise by span format without any spaces or
other characters. Example: 14x23

Material The pipe material. Use only the abbreviations defined in the ODOT Excel file

Second Point Name The point name for the other end of the pipe, a structure, P10, or FDO point

Depth or Elevation The measured depth to the pipe invert, or the actual elevation of the pipe invert.
Notes:

- Ifthe value is greater than 200 it is assumed to be an elevation

- Values less than 200 are subtracted from the First Point elevation when the
CSV file is processed

- Use avalue of 0 for PIO and FDO points

The First Point Name and Second Point Name values are the ORD Survey point number for a drainage
structure, PIO, or FDO point. Pipes can be drawn between various points as listed below:

From a drainage structure to drainage structure

From a pipe inlet to a pipe outlet (PIO to PIO)

From a drainage structure to a pipe outlet (P10)

From a drainage structure to a pipe direction shot (FDO)

From a pipe inlet of outlet to a pipe direction shot (P10 to FDO)
From a culvert point to a culvert point (CULV to CULV)
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The OHDOT_ExistingStormSewer.mvba is used to process the CSV file. The application is accessed from
the OHDOT WorkFlow in the Survey group as shown below.

| I steel
Survey Third-Party Applications | Fixes

OHDOT Existing Pipes

__ Draw pipes between surveyed
drainage features

The dialog shown below is opened.

OHDOT Existing Pipes v2020,09.18

*
Field Book: | Field Book 1 j (7)

* Storm { Sanitary

CsV Input ] Check Attributes | Manual Selection ]
csvFile: | a,
Process C3V

The application requires a 3D model and must be run in the design file containing the Survey Field Book
information.

The application has three tabs:

e (CSVInput
e (Check Attributes
e Manual Selection

The CSV Input tab is used to read a CSV file containing existing pipe information and draw storm sewer
and sanitary sewer pipes and culverts into the survey field book design file.

The lines that are drawn for the pipes are drawn in 3D at the correct elevations, however these lines are
“flat” lines using the ODOT line styles for drainage pipes and culvers.

Select the CSV file and the Field Book. Choose the Process File option to initiate processing. An example
of the plan graphics for the pipes drawn in the field book design file is shown below.
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The pipe labels and flow arrows are placed using the active annotation scale and the active MicroStation
text style. Changing the annotation scale after the CSV file has been processed will resize the text, but not
the flow arrow length.

As the CSV file is processed, the selected field book is searched for survey points matching the point names
defined in the CSV file. If a point in the CSV file is not found in the selected field book, it is reported in a
separate dialog as shown in the example below.

Failed Point Report u

Line # 14: DR200,5,18,RCP,DR124,4.5
Survey Point 'DR200' not found in field book Field Book 1

Line # 15; DR124,5,18, RCP,DR201,4.5
Survey Point 'DR201' not found in field book Field Book 1

The graphics in the survey basemap design file are intended for plan production purposes, not for 3D
modeling. The 3D pipe information can be extracted from these graphics to generate a 3D model of the
drainage features as described later in this document.
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Method 3: Using Attributes Stored with the Drainage Points

When this method is used, the surveyor enters pipe attribute information in the data collector as the
drainage points are surveyed in the field. The attribute information for up to 5 pipes can be entered for
each drainage structure. The attributes and the format are summarized below.

Attribute | Attribute Format

P1 Dip-Size-Material-Direction Dip = The depth from the grate to the pipe invert

P2 Dip-Size-Material-Direction Size= The pipe size in inches. Rise by Span for elliptical pipes
P3 Dip-Size-Material-Direction Material = The pipe material, CONC, CMP, etc.

P4 Dip-Size-Material-Direction Direction = The approximate direction of the pipe. N, S, SE, etc.
P5 Dip-Size-Material-Direction Example: 3.75-12-CONC-S

N5 Notes Use this attribute to enter any notes

When the survey data is processed, the attribute information is stored with the drainage points. In the
example below, information for 4 pipes was stored with the survey point. The attribute information is
listed in the Attributes Pair field.

e
\ / Point Feature
* Name: SV150
Field Code: CBR
Link Code: None
Zone: 1
Terrain Madel Attribute: Do Not Include
Attributes Pair: P1 4.0-12-CONC-N|P2 3.5-6-CPP-S|P3 4.0-12-CMP-E|P4 4.0-12x18-CONC-W|P5 4.0-12-CONC-SE
Easting: 1075.000°
Northing: 1020.000°
Elevation: 1000.000°
Data File Name: Drainage Pipe Test.tct
Field Book Name: Field Book 1
Feature Definition: Survey\Drainage\Genreic Codes\CBR
Feature Description: Catch Basin Round
Cell: CB7-X \ Circle
Level: DR_X_Cells

The attribute information can be edited after the survey data is processed using OpenRoads Survey tools as
described below.
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Use the MicroStation Element Selection tool to select the drainage point. The attributes can be edited by
selecting the icon to the to the right of the Attributes Pair list as shown below.
Properties v & X When the icon is selected, the dialog shown below is opened

4 % Elements (1) to allow editing or adding attributes to the selected point.

4 2% 5V150 Select the Accept button after making edits.
O circle
/" Line
Attributes
/" Line
i ® |1 X
/ Line - Accept | Add Delete
General v Name | Value
4 P1 4.0-12-CONC-N
Point Feature ~ p2 15-6-CPP-S
Name SV150 P3 4.0-12-CMP-E
Display True P4 4.0-12x18-CONC-W
Field Code CBR P5 4.0-12-CONC-SE
Link Code None
Zaone 1
Description

FRE T PRI TR = WY =T S oo

- . ¥
P14.0-12-CONC-NIP2 3.@)

—FootrolCodes
Easting 1075.000"
Morthing 1020.000"
Elevation 1000.000*
Data File Name Drainage Pipe Testixt
VBA Macro

Field Book Name Field Book 1
Feature Definitior Survey\Drainage\Genreic J
Feature Descripti Catch Basin Round
Media File

Time Stamp N/A

The OHDOT_ExistingStormSewer.mvba application is used to draw the pipes when attributes are used to

define the pipe information. The application is accessed from the OHDOT WorkFlow in the Survey group as
shown below.

1 T Steel

Survey Third-Party Applications  Fixes

OHDOT Existing Pipes

___ Draw pipes between surveyed
drainage features

The dialog shown below is opened.
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OHDOT Existing Pipes v2020.09.18 % The application has three tabs:
Field Book: | Field Book 1 j 7] ° CSV Input
Q5o @z TEn . Check Attributes
CsV Input l Check Attributes | Manual Selection l d Manual Selection

csvFile: | Q,
Process C5V

The CSV Input tab was described earlier in this document. The Check Attributes and Manual Selection
tabs are used when drawing the drainage pipes using attribute data.

e Check Attributes is used to review the OpenRoads Survey Field Book information to verify the
format of the drainage attributes. This process should be run before using the Manual Selection
functions

e Manual Selection is used to connect drainage pipe information by manually selecting the survey
points to be connected. The attribute data is read from the survey points selected in the design file
to draw the drainage pipe in the design file

When the Check Attributes tab is selected, the dialog appears as shown below.

Pipes v2020.09.1¢ - The Check button is used to run a check on the

Field Book: | Field Book 1 - @ attribute data for the drainage points found in the
= selected Field Book. As each point is processed, the
application verifies the format of the attribute data.
Any points that do not meet the dip-size-material-

* Storm { Sanitary

C5V Input  Check Attributes ]ManualSelection]

Check Review All | direction formation are listed in the dialog.
Point Name: Feature: Dip-Size-Material-Dir The P1, P2, P3, P4, P5, and N5 fields are used to
P1 {3512 correct the attribute format. Attribute fields that are
p2 [2.0-12-coNC incorrect are highlighted in yellow as shown at left.
P3 [2.25-15-CONC-S Select Update Attributes to update the attribute data
pa[e0 2 for the selected point.
Ps [2.05

N5|Thi5 is a notel

Update Attributes
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The Review All button is used to generate a list of all the drainage points found in the selected Field Book.

Check | | Reviewall Select a point to review the attribute information.
Point Name: Feature: Dip-Size-Material-Dir . . . . . .
woor  cen =] e [eorzconcn Thlls functlon. is useful t(.) add.attrlbute information to
V002 CBR points from field notes, if desired.
SVo03 CBR P2 |3.5—6—CTP—S
Svoo4d CBR
Sv130 CBS
Vi3l . — p3 I4.0—12—CMP—E
5vi13z PIO
Sy133 PIO P4 |4.0—12X13—CONC—W
5vi134 PIO
5V135 PIO P5 I4.0—12—CONC—SE
S5V136 FDO
N5|
5v151 Cl
5v152 Mi d

Update Attributes

When the Manual Selection tab is selected, the dialog appears as shown below.

OHDOT Existing Pipes v2020.09.18 * . . .
Manual Selection mode is used to draw pipes and
Field Book: | Field Book 1 - (7) culverts by selecting two of the drainage points in
& storm {7 Sanitary the selected Field Book.

CSV Input | Check Attributi Manual Selection . i . .
nput | Check Attibutes I This mode is useful for projects with only a few

~ Drainage Point 1 pipes when a CSV file will not be used. Like the CSV
Name: - =1|o« mode, the graphics drawn for the drainage pipes
Feature: are placed at the computed elevation for the end
Elevation: . . : « » s
points of the pipe. The graphics are “flat” lines
intended for plan production.
— Drainage Point 2
Name:
‘I:g Feature:
Elevation:
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OHDOT Existing Pipes v2020.09.18 ¥ The Drainage Point 1 and Drainage Point 2 fields
are used to select the points that will be used to draw
Field Book: | Field Book 1 - @ a pipe or culvert. The point names must be contained
in the selected Field Book.

* Storm { Sanitary

CSVInput] Check Attributes  Manual Selection
| In the example at left, two points were selected that

Prainage Point 1 contain drainage pipe attributes.

Name: SV130
& Feature:  CBS (=5
Elevation: 1000 n:[l
Blev — Sie Material - Direction Select this icon to draw the pipe between the selected
fPLoe00 12 cone N drain oints. The pipe is drawn using the Size and
® 5 el G p c ainage points. The pipe is drawn using the Size a
p3 99600 12 VP E Material values of the pipe selected in the Drainage
" p4a 996.00 12x18 CONC w Point 1 plpe list.
" ps  996.00 12 CONC SE
Drainage Point 2 s
Name: V131 . . - -
& | rmre PO Select the icon to draw a pipe from Drainage Point 1
Elevation: 995 to a data point location. The end of the pipe is placed
Elav Size Material Direction at the same elevation as point 1.
{* p1 99500 12 CONC w

Note: The Size and Material is always annotated
using the selected pipe for Drainage Structure 1. The
application does not support labeling pipes that
change size or material from one end to the other.

If the selected pipe does not have any attributes, the application allows the user to enter values for the Dip,
as shown below.

Drainage Point 2
pe| veme  svis The Dip value can also be entered as an elevation. Values

maE greater than 200 are assumed to be elevations.
Elevation: 994

Dip

e
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Field Codes for Box Culverts

Code Description Plan View Cell 3D View
CULV Flow line ateach end | SVPT

of a box culvert. _+_

Notes:
Shoot a point at each end of the culvert.

The Attributes SIZE, LOCATION, and CONDITION are available. Use these attributes when using the
BL* and EL* mapping codes to draw the culvert line.

The SIZE attribute is entered in rise x span format.

The example below shows the reduced coordinate field data for a 6x10 box culvert.

SV124,1240,1000,1001,CULV BL*,SIZE,6x10,LOCATION,INVERT,CONDITION,POOR
SV125,1240,1050,1000,CULV EL*SIZE,6x10,LOCATION,INVERT,CONDITION,POOR

The culvert graphics are drawn as shown below using a custom line style for the culvert size when the
survey data is processed.

Box culverts can also be processed using the OHDOT_ExistingStormSewers.mvba application. The
process is like processing the PIO points as described previously in this document. When processing with
the visual basic application, the mapping codes BL* and EL* are not necessary.
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Exercise 1. Drainage Survey Example

This exercise demonstrates the process to import survey data containing a few drainage structures,
rotating the structures into place, and connecting the pipes using the OHDOT_ExistingStormSewers
application to read a CSV file with the pipe information.

Note that this example is an isolated dataset containing only a few points and no other topo survey
information. It is not necessary to collect the drainage information as a separate dataset. Drainage
information is normally included in the same dataset as the general topo survey information. This exercise
is intended to illustrate the drainage structure and pipe connection process.

Creating the Field Book (FB) design file

For a newly created WorkSet, one of the seed files is used as the initial launching point to create new design
files for the project.

Take the following steps to open 106471_DesignSeed2d.dgn and create a new FB design file for the
project.

e Open ProjectWise Explorer

(qalbenezp

e Browse to the folder shown below, using your home District and your use name.

Ed ProjectWise Explarer - O X
Datasource Folder Document View Tools Window Help
A A= = @ i @ - seorcn D B
&-9- B Address‘ﬂ pw:\\OhioDOT-pw.bentley.com:OhioDOT-pw-01\Documents\01 Active Projects\District 06'_DOB\ethomas\5ur vH}Gu
{7 01 Active Projects - List @ Spatial
Wi
bt Ehgh.t P:;JHB MName Status Out to State
- istrict
t District 02 _/ 106471_DesignSesd2d.dgn Checked In Work in Progress
(= District 03 /ﬂwsd?LDesignSaadBd.dgn Checked In Work in Progress
[ District 04 /ﬂOHDOTﬁDrawingSeedld‘dgn Checked In Work in Progress
. District 05 # & OHDOT_SheetSeed2d.dgn Checked In Work in Progress
o [ District 06
=+ D06
=% ethomas
i-{ Design_Training
=-{2 Survey_Training
=-[2% 96213
- 106471
L2 000-Admin < >
{7 100-Planning =
-2 200-Environmentsl Document Properties  Project Properties  Folder Properties  Personal Portal  Photo Preview Dependency Viewer  Access Control  Components
L7 300-Survey View: | <Default> v
- 400-Engineering
[ 500-RealEstate Property name Property value Property name Property value o
- 600-Contracts Name 106471_DesignSeed2d.dgn Description 106471_DesignSeed2d
{7 800-Construction Folder Name Seed Folder Description
~{Z7 900-Accounting Environment Storage Storage
=+ 990-WorkSetStandards File Name 106471_DesignSeed2d.dgn File Size 5150 KB (52,736 bytes)
L— GCs Worlkflow Ohio DOT Project Standards State Work in Progress
& Plotdrv Created By Brandon Willams@dot.ohio... ~Created 5/6/2019 £:14:37 PM
e gesd ; Updated By Brandon Williams@dot.chic..  Updated 5/6/2019 &14:37 PM
1 Template Library . "
- 909-Seratch File Updated By Brandon Williams@dot.chio...  File Updated 5/6/2019 8:14:38 PM
v et Status Checked In Node
% Saved Searches o K
Version Sequence 0
S 2 il Dssirine Fonflices Calen e
For Help, press F1 9:24 AM
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e Right-Click on the file 106471_DesignSeed2d.dgn and choose the Open With... option to open the
file with OpenRoads Designer CONNECT Edition. Toggle the Always use the program option ON

23 Open document with >
Select

Program

Mame Description  Application  Enable Legacy Integration

% OpenRoads Designer CONMECT Edition Bentley ... "C:\Pro...
Faadl (VICTOSTATION UM araol BEI'I'HEY e 'CI\PFD. o Mo
B4 Microstation v8i (SELECTseries 4) GEOPAK... "C:\Pro... Mo
i Microstation vai (SELECTseries 4) MicroSta... "C:\Pro... Mo
hPower GEOQPAK V&i (SELECTseries 4) Power G... "C:\Pro... Mo
< >
Always use this program Browse

[[] open document as read-only
Click here for a list of suggested document viewers

e Select OK to open the file.
o Select the Ohio DOT WorkFlow from the top left of the ORD interface.

e From the Apps tab, select the OHDOT Create Design Files icon

af - | 24
v o !

OHDOT ~ OHDOT Zip | OHDOT Create
Project Indexer  Verifier Design Files

Projects Files

The application is opened as shown below
e C(Create the following DGN file:

300-Survey\Basemaps\106471_FB002.dgn
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zj Create Design Files

Help
Parent Falder:
r Filters Defaults
Engineering Folt  Structure Folden PID:
M @5'-'“‘5)"‘ v 400-Enginee ~ | Roadway', v | 106471 001 v | Default Commer
Survey Folder: ~ Wall Folder:
300-Survey\, * | Roadway\ S

Create Category Type Description Code #ofFiles Base Folder Folder File Name  File Suffix Comments Scale Seed
Survey Basemap | Survey Field Book FB 1 300-Survey', \Basemapsh 106471_FB | po2 Drainage Survey | 120 ~ |106471_DesignSeed3d.dgn|
1 Survey Basemap | Point Cloud PC 0 [300-Survey\ Basemaps\ 106471_PC Default Comment [1:20 106471_DesignSeed3d.dgn|
C1 | Survey Basemap | Survey Field Digital Terrain Model | FD 0 [300-Survey\, Basemaps', 106471_FD Default Comment |1:20 106471_DesignSeed3d.dgn|

Create Files

Open the newly created FB file

Importing Survey Data
Create a new Field Book to import the drainage information

o From the Explorer dialog, open the Survey group
If the Explorer dialog is not displayed, open it by selecting Explorer on the Home tab of the Survey
WorkFlow

e Right-click on the Field Books option in the Explorer dialog’s Survey group to create a new Field

Book as shown below.

Survey Fs
Q QL.
|5eam‘:l ,O|,O= ¥
4 v [ Survey Data

4~ [E Design

Create Terrain Model From Field Book Selection Set

« Ty Filters

v @) Multimedia Fi e NS
@[] Properties
Zoom
§ lsolate

Clear Isolate

The field book is created with the default name “Field Book 1”. The name can be changed by
selecting the field book in the Explorer dialog and entering the new name in the Properties dialog.
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e Import the drainage survey information by right-clicking on the field book name in the Explorer
dialog and choosing Import > File using Text Import Wizard
o Browse to the following folder to select the CSV file containing the topo survey data
300-Survey\SurveyData\FieldData\RawData\

o Open the file 106471 _Drainage_Export_Scaled.csv

The Text Import Wizard dialog is opened as shown below

o= Text Import Wizard - O *

@ O Q > @ B 5

Finish Cancel | Back Mext Open Save Save As Open Text

Define text file type.

Proj::tinns Record Format  Uniform * Data Type Delimited - Start Row 1
SV200,789536.9412,18368931.284,877.7796189, CB-4, 2

Pl,6.16-15-N-CPF, P2, B3, P4, r

BS, ; N1l,66
Sv201,789535.8758,1838530.288,877.541€53¢, FLTOF,
r r r rrr r

r r r r
SV20Z,78953¢€.9486,18368531.003,872.21248599, FLINE

Frrrrrrrrrrir
SV203,78953¢€.9486,18368531.003,872.21248599, FLINE

Frrrrrrrrrrr
SV204,789529.9443,1838930.161,877.9804738,

PAD 001 BL* ; Note,, Material,,;ssrsrrrer v

The Text Import Wizard can be used to import CSV files in a variety of formats. Users can elect to
manually configure the settings or select one of ODOT’s predefined formats.

ODOT provides three predefined formats for import as listed below.
OHDOT-CommaPtNEZCode.tiw

This file does not have a coordinate system defined. This file is used for projects that have a
custom scale factor defined.

OHDOT-CommaPtNEZCode-OH83-2011-NF.tiw

This file is used to import CSV files that contain grid coordinates in the OH83-2011 North
coordinate system.

OHDOT-CommaPtNEZCode-OH83-2011-NF.tiw

This file is used to import CSV files that contain grid coordinates in the OH83-2011 South
coordinate system.

These TIW files are in the following folder within the OHDOT standards:
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03 Standards\CADD Standards\CONNECT_Config\ OHDOTCEv01\Standards\Survey
Files\TIW\

The files are configured for comma separated CSV files in the following format:

Column 1 Format = Point Name
Column 2 Format = Northing
Column 3 Format = Easting
Column 4 Format = Elevation
Column 5 Format = Code

Column 6 Format = Attribute Name
Column 7 Format = Attribute Value
Column 8 Format = Attribute Name
Column 9 Format = Attribute Value
Column 10 Format = Attribute Name
Column 11 Format = Attribute Value
Column 12 Format = Attribute Name
Column 13 Format = Attribute Value
Column 14 Format = Attribute Name
Column 15 Format = Attribute Value
Column 16 Format = Attribute Name
Column 17 Format = Attribute Value

e Use the Open Existing tiw File option to select the following file from the folder listed above:

OHDOT-CommaPtNEZCode.tiw

0! Text Import Wizard

o o > @ Hd & 5
Finish Cancel | Back Mext =* ave SaveAs | Open Text

Define text file type.

& Open existing tiw file i
Record Format Unifo woe el

The Back and Next buttons can be used to review the Text Import Wizard dialog settings prior to
importing the data.

o Select Finish to initiate the process. The CSV file is imported into the DGN file

The data contains two drainage structures and a PIO (Pipe Inlet/Outlet) point. The point SV208
representing a CB-4 is shown below.
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Elevation: 866.659'

Data File Name: 106471_Drainage_Export_Scaled CSW
Field Book Mame: Field Book 1

Feature Definition: Survey'DrainageCatch Basins'\Poinis\CB-4

& Cell: CB4-X \ Shape
Level: DR_X_Cells

Rotating Survey Points
The concrete pad was also surveyed as shown above. The catch basin cell will be rotated to align with the
concrete pad using the OHDOT_RotateSurveySymbols.mvba application.

From the OHDOT WorkFlow, select the OHDOT Rotate Survey Symbols command. The dialog shown
below is opened.

Rotate Cells v2019.04.09 *

x|

" All On " All Off

The application is used to rotate survey cells relative to a selected line,
(7) line string, curve, curve string, or segment of a shape. See the Help
document for more information not presented here.

Rotation: Tangent -

Rotate Selected Elements |

Take the following steps to rotate the catch basin cells relative to their individual concrete pads.

o Select the reference element that will be used as the baseline to rotate the cell. The opposite end of
the concrete pad was selected in the example below.
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e Place a fence shape around the cells that you wish to rotate. In this example, we will only rotate one
cell but keep in mind that multiple cells can be rotated simultaneously by placing a fence shape
around a group of cells to rotate them relative to the selected element.

Tip: Follow the prompts - issue a reset (right-click) to complete the fence shape placement. An
example is shown below.

Rotate Cells

x| @

f* All On " All Off

CB4-X

Rotation: m -

Rotate Selected Elements |

All the cells found within the fence shape are listed as shown above.

e Setthe Rotation method to Tangent

e Choose the Rotate Selected Elements button to initiate the process. The cell is rotated as shown
below.
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e Repeat the procedure for the other catch basin

Drawing the Drainage Pipes using a CSV File
After the cells have been rotated into place the next step is to connect the pipes between the drainage
structures. This is accomplished by use of the OHDOT_ExistingPipes application.

o From the OHDOT WorkFlow, select the OHDOT Existing Pipes command as shown below.

[I=1 OHDOT Existing Pipes The dialog shown below is opened.
3 OHDOT Reotate Survey sym...
¥, OHDOT Menument Report |

Survey

OHDOT Existing Pipes v2020,09.18 > . . i i
The application is used to draw storm or sanitary

Field Book: | Field Book 1 -l @ pipes between the drainage structures as
* Storm (" Sanitary previously detailed in this document.

CSV Input | check Attributes | Manual Selection | The CSV Input tab is used to select and process the

csvFile: | | ﬂ CSV file containing the connecting pipe information

Process C3V

Take the following steps to create and import a CSV file containing the pipe information:

o Atemplate Excel spread sheet with the proper headings defined is available in the OHDOT CADD
Standards to use a starting point to create the CSV file. Copy the XLSX file from the following
location:

03 Standards\CADD Standards\CONNECT_Config\WorkSpaces\OHDOTCEv01\
Standards\Survey Files\OHDOT_ExistingStormSewers.xlsx

OpenRoads Survey: Existing Utilities and Strom Sewers



Ohio Department of Transportation

September, 2020

Office of CADD and Mapping Services

To the following folder for your project:
106471\300-Survey\SurveyData\FieldData\RawData\

e Rename the file as follows:
106471 _ExistingStormSewers.xlsx

e Open the file from ProjectWise Explorer to edit the XLSX file. Include the information for each
storm sewer pipe as show below:

H ©- sk - Excel Eric Thomas

Insert Page layout Formulas Data Review View Developer Add-ins Help LOADTEST ProjectWise Team QTE” me =

106471 _ExistingStormSew

o - . . - - - A -
X% Calibri Tn -lasl== _ - ab General %CondltlonalFormattlng %“\nsert Z Fad
B o $ - % » [¥Formatas Table~ ErDelete ~ [#]- O~
¥ BI U~ &vAv =E=E=EE v %0 GCeIIStyIS' Eﬂformatv -
Clipboard = Font B Alignment o Number 1w Styles Cells Editing ~
Al = e First Point Name v
A B T D E F |~
First Point Name Depth or Elevation Size Material |Second Point Name Depth or Elevation
SV208 5.05 CPP SV215 0|

SV200 CPP SV208

e After adding the information above, choose the Save As... option to save the file using the CSV
(Comma Delimited) (*.CVS) option.

ODOT_ExistingStormSewersxlsk - Excel Thomas, Eric 7

Save As

I‘N ProjectWise Ly c: = users > ethomas > appdata > local > bentley ...
e 1016471_ExistingStormSewers
C5V (Comma delimited) (*.csv) l-_é Save

Maore options...

Save
Save As
Print T . Name T Date modified

Share

@ 106471_BOUNDARY_POINTS_SCALE...  4/18/201912:29PM

Browse
Export

Publish

Close

e  When prompted, Check In the file as shown below.
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Check In *
General  Comment
Documents
MName Status
@ ODOT_ExistingStormSewers xlsx Check
< >
Folder: 01 Active Projects\District 06Y_D0g&'\ethomas\Survey_Training! 10647 14300-5urv. ..
[]create new version during Check In
Version: |
Check: In % Update Server Copy Free Cancel

e Open the OHDOT Existing Pipes application

e Select the Browse button to open the following CSV file:
300-Survey\SurveyData\FieldData\RawData\106471_ExistingStormSewers.CSV

o Select the Process File button. The pipes are drawn as defined in the CSV file.

OHDOT Existing Pipes v2020.09.03

X
"
Field Book: | Field Book 1 -l @ L
L ‘),

¥ Label Pipes * Storm ¢ Sanitary

C5V Input I Check Attributes | Manual Selection I

CSV File: I C\CONNECT_Config\WorkSpaces\ORD £

Process C5V

e After reviewing the pipe information, close and check-in the design file.
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Exercise 2: Creating a 3D Box Culvert

Box culverts are field collected using the CULV Code. The points are connected by use of the BL* and EL*
mapping codes, or by using the ODHOT Existing Pipes application to draw the culvert lines between the
surveyed points. The culvert lines can be drawn using the CSV Input process of the Manual Selection
process as show in the example below.

QHDOT Existing Pipes v2020.08.03

>
Field Book: |MRW-314Survev j (7))

¥ Label Pipes * Storm ( Sanitary

€SV Input | Check Attributes  Manual Selection }
Drainage Point 1
X Name: 58177 H o-
Feature:  CULV ®
Elevation: 1239.83

Dip Size Material
[ o [ x12 [ cuv |

Drainage Point 2

K Name: S580
Feature: cuLv
Elevation: 1240.39

Dip

e

The 3D culvert information is drawn in a separate Drainage Basemap (BD) design file using the Drainage
and Utilities tools.

Important - Do not use the Field Book (FB) design file for this process!

When a 3D culvert is generated, the ORD software will generate a utility database in the active file. For this
reason, a separate design file is used. ODOT does not want a utility database generated in the Survey Field
Book (FB) design file.

Take the following steps to create the 3D box culvert:
¢ Open ProjectWise Explorer
aa
(Phesjciltige
LT

e Browse to the folder shown below, using your home District and your use name.
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E3 ProjectWise Explarer - O *

Datasource Folder Document VYiew Tools Window Help

L 20t e B[] @ - ser “1p
- B EAddress@ pw:\\ChioDOT-pur.bentley.com:OhioDOT-pw-01\Dacuments\01 Active Projects\District 06\_DOB\ethomas\Sur V‘bGo
EH{Z7 01 Active Projects ” List & Spatial
{-:,‘ F\igh.t Projects Mame Status Outto State
E B:;::zg; P47 106471 DesignSeed?d.dgn Checked In Work in Progress
L District 03 /& 4106471_DesignSeed3d.dgn Checked In Woark in Progress
[ District 04 /ﬂ OHDOT_DrawingSeed2d.dgn Checked In Work in Progress
[ District 05 /ﬂ OHDOT_SheetSeed2d.dgn Checked In Work in Progress
=0 District 06
=L D06
Da‘ ethomas
i Design_Training
Survey_Training
o[ 96213
- 106471
-7 000-Admin <
L= 100-Planning
[ 200-Environmental Document Properties  Project Properties  Folder Properties  Personal Portal  Photo Preview  Dependency Viewer Access Control  Components
A 300-Survey View: | <Defautt> ~
[ 400-Engineering
[ 500-RealEstate Property name Property value Property name Property value
L= 600-Contracts Name 106471_DesignSeed2d.dgn Description 106471_DesignSeed2d
- 800-Construction Folder Name Seed Folder Description
~|" 900-Accounting Environment Storage Storage
=+ 990-WorkSetStandards File Name 106471_DesignSeed2d.dgn File Size 51.50 KB (52,736 bytes)
L 6es Workflow Ohio DOT Project Standards State Work in Progress
~L7 Plotdry Created By Brandon Williams@dot.ohio...  Created 5/6/2019 8:14:37 PM
L: Seed . Updated By Brandon Williams@dot.ohio...  Updated 5/6/2019 8:14:37 PM
e Template Library File Updated By Brandon. Williams@dot.ohio..  File Updated 5/6/2019 8:14:33 PM
E ?-Sﬂat(h Status Checked In Node
w aved Searches w Version Sequence 0
< ® Ciln Dwivinm Fofliche Calen

For Help, press F1

e Right-Click on the file 106471_DesignSeed2d.dgn and choose the Open With... option to open the
file with OpenRoads Designer CONNECT Edition. Toggle the Always use the program option ON

Open document with >
Select

Program

Mame Description  Application  Enable Legacy Integration

MMECT Edition Bentley ...
[ Bentley ... "C:\Pro... Mo

B4 Microstation v8i (SELECTseries 4) GEOPAK... "C:\Pro... Mo

i Microstation vai (SELECTseries 4) MicroSta... "C:\Pro... Mo

hPower GEOQPAK V&i (SELECTseries 4) Power G... "C:\Pro... Mo

< >
Always use this program Browse

[[] open document as read-only

Click here for a list of suggested document viewers

o Select OK to open the file
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e Select the Ohio DOT WorkFlow from the top left of the ORD interface.

e From the Apps tab, select the OHDOT Create Design Files icon

CHEL

|
[ ] %
OHDOT  OHDOT Zip § OHDOT Create
Project Indexer  Verifier Design Files

Projects Files

o C(reate the drainage basemap (BD) design file. Be sure to use the 2D seed file.
e Open the drainage basemap (BD) design file

e After creating a drainage basemap design file, attach the survey basemap as a reference file to view
the culvert shots. Box culverts are surveyed using the CULV field code to take a shot at the invert
elevation at each end of the culvert.

The graphics for a box culvert is placed in a 2D model in the drainage (BD) basemap design file. The
Drainage and Utilities software is used to place the box culvert in a 2D model. The software will
automatically generate the 3D model for the box culvert.

Each end of the culvert must first be defined as a “Node” using the Drainage and Utilities software.

e From the Drainage and Utilities WorkFlow, select the Place Node command as shown below

£l [Drainage and wtities <[ & H b [l The first time the command is selected, the software
Home  Layout  Analysis  Co will prompt whether to create a utility model in the

.. file as shown below. Select Yes.
2 2 |y, =
& - k o

Element - Place | Insert  Place
@ Selection L. ™ |Mode| Mode Conduit

Primary Selection
You Cannot Unde This Action The software will go through several
steps to create the utility model. When
This action will create a utility madel in the design file, You Complete' you must SeleCt the Place
cannot undo this action. Proceed? Node command again.

e[ e
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e Box culverts are placed using the Connect Conduit Between Nodes command. A node must first
be placed at each end of the proposed box culvert in the design file by use of the Place Node

command. The generic headwall feature definition is used to defile the location of each end of the
box culvert.

J8 PlacelNode  — X The Elevation is defined by selecting a
[ Elevation 0.000 Reference Element, or by keying in a
[ Vertical Dfiset 0.000 value.
Rotation -~
Rotation Mode  Absolute hd
] Raotation NOO-D000.0"E Select Reference Element For Node
Elevation.
ure A zReset> to Type an Elevation.
Feature Definition |E|ec Meter-P |
= MNod .
Name Prefix ’  Epm—m— = The CULV point cannot be selected as a
8 GasNode reference element.
- StormWaterMode
8 Existin . .
P Cafch Basins Tip: Float the cursor over the CULV point,
Condut allowing the cursor to rest on the
Headwalls element, to open the pop-up menu with
& Generc Headwall-x . . .
Inlets N the elevation information for the survey
i Marholes point as shown in the example below.
L@ GenericNode-¥
[+ Proposed . . . . .
..... & Transition After reviewing the point elevation, right-
L . . .
TEm e click (reset) to key-in the elevation for the

Node.

At = |

&

q | [ Elevation  [0.000 M.N.S. ll )
O Vertical Offset [0.000 I
I Select Reference Element
Rotation -~ | For Node Elevation.
| <Reset> to Type an
Rotation Mode | Elevation.
: OO0 N Element not valid for tool
q U Retation NOO000.0"E ll] Paint Feature - Not available
7 Name: SSB0
Feature ~ | Field Code: CULV
I Link Code: None
q Feature Definition | Generic Headwall-X |« || | ] o Zoned ; . -
' Terrain Model Attribute: Determine By Feature Definition
Name Prefix - |10 Attributes Pair: SIZE 6 x 12{LOCATION Invert{CONDITION Poor
———

= | . Easting: 1923405.027

| q TI'_F | ‘/ x 9 | : Northing: 351736.98%'

— Z [ |1 | Blevation 1240388

, "' n O N " Data File Name: MRV-314-2057-TOPO-Scaled csv
l A | + Field Book Name: MRWW-314 Survey
| ' Feature Definition: Survey'Drainags!Lines\CULY
| + Feature Description: Box Culvert

| Cell: SVPT \ Line

| + Level: SV_X_Shot_Marker
i . Ref: MRW-311 TOPO Survey (..\.\.\300-Survey'\Basemaps\36213_FB001.dgn)
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e Key-in the Elevation value of 1240.388

By default, the generic headwall feature definition has a Name Prefix value of D-. This can be
changed if desired and is set to D-1 in the example above.

e Follow the remaining prompts to place the headwall item on the CULV point.

After a Node is placed in the file, the sofware creates a 3D model in the file. This 3D model is automatically
attached as a reference to the active model.

The generic headwall node is placed using a triangle symbol on the level

SC_Scratch1 as shown at right. The direction of the triangle, defined by %

the Rotation parameter, is irrelevant to the flow direction of any links e
connected to the node.

The element drawn in the active 2D model will not match the rotation of
the element placed in the 3D model so it will appear that two elements
were placed in the file. Only one node was placed and the second one is the 3D representaion of the node.

o Repeat the process to place a second node at the end of the culvert, using the elevation of the
second CULV point.

Now that each end of the culvert has been defined with a Node element the culvert can be placed. Take the
following steps:

e Select the Place Conduit command as shown below

1 Subsurface Utilities o HER « - 2
Home Layout Analysis Components
T D o Place L
R E E
@ - o Place G
_ Element |-, Place Inseft| Place
@ Selection i ¥ MNode Mode [Conduit Place C

Primary Selection

The survey crew entered notes for the size of the culvert as shown in the information pop-up for the CULV
point on the previous page. This is a 12’x6’ box culvert according to the field notes.

e Choose the Existing Box Culvert 12’ Span feature definition as shown below
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% Place Link Between Nod...  — > . Lo
Feature definitions for existing and

proposed box culverts are provided in the
O Pull 0.025 OHDOT CADD standards.
] Segment Length |2.440 |

Curve Variables ~

The span and rise for each available

[ Siope 0.00% culvert feature is defined by the
Feature FY Description field as shown at right above.
Feature Definition Existing Cable TV Fiber Optic Line . .
. v Available culvert sizes are based on the
Mame Prefix 2 . .
o -8 Proposed Figure 1008-14 of the ODOT Location
Description ¥[8 Blectrical Segment and Design Manual - Volume 2,
-l GasSegment Drai Desi
- POLSegment rainage pesign.

- StormWater

£l Existing Box Culverts

Exigting Box Culvert 08" Span
Exigting Box Culvert 10" Span
Exigting Box Culvert 12’ Span
Existing Box Culvert 14" Span I}
Existing Box Culvert 16" Span
Existing Box Culvert 18" Span

The culvert is placed by selecting each node as shown below.

.
- j— Lo » MUNLS, '
L ] q ‘\\ }

|
& sh
i =
Curve Variables Rl q | Illl ]||
O] Pull [0.025 | ol :
] Segment Length |2.4-’-1D ‘ . lI. {
S E)i . i
) - |
] Slops [z2a2n | ‘ ) i 1
Select next node to make a connection. 1
<Alt> to place curve. -
Feature » q <(tl> to place bends. |
- <Reset> to select start node |
Feature Definition |Existing Box Culvert 12' Span w ‘ Node D11 5H 1
e: 0-1 1 Shape
Name Prefix |ub<CuIv ‘ ¢ C Level: SC_Scratchl |

Description [1zx08 > ‘ o I

Two sets of graphics are drawn for the box culvert, one in the active 2D model and another in the 3D model.

OpenRoads Survey: Existing Utilities and Strom Sewers




@ Ohio Department of Transportation

Office of CADD and Mapping Services Septemben2020

The Subsurface Utility software creates a 3D model in the drainage basemap named “design-3d”
containing the 3D model of the box culvert is shown at right below.

To display the 3D view, hold down the right mouse button and choose View Control > 2 Views Plan/3D as
shown below.

| View Control P([E 1 View
o7 Copy (3| 2 Views Plan/3D |
-5 Move [@ 2 Views Plan/Xs L\}
= Scale [ 2Views Plan/Profile

e, Rotate [ 2 Views Plan/Superelevation
“L Mirror [§ 3 Views Plan/Superelevation/X5

[d 3 Views Plan/Profile/3D

Y Select Links (3 3 Views Plan/Profile/Xs

[Gg View Attributes [@ 3 Views Plan/X5/3D
Model Properties [d 4 Views Plan/Profile/X5/3D

e C(lose and check the design file back in when complete. This concludes this exercise.
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Examples: Creating a 3D Model of the Existing Utilities

A 3D model for the existing drainage information may be need by the designers depending on the scope of
the project. This 3D model is generated in a separate drainage basemap design file (BD) stored in the 400-
Engineering\Drainage\Basemaps) folder.

The drainage basemap is created using the OHDOT Create Design Files application. The survey data is
referenced to the drainage basemap. The drainage structures and the pipes are extracted from the survey

file using the Subsurface Utility commands to generate the 3D model.

Use the OHDOT Create Design Files application is selected from the OHDOT WorkFlow as shown below.

Projects

Files

Sheets

&4 | onio poT CHE -2 2R X - Ci\Be
Apps
‘/ [ B E OHDOT Sheet Cells
: + 14 OHDOT Cross Refs
OHDOT OHDOT Zip | OHDOT Create OHDOT . .
Project Indexer  Verifier Design Files | Sheet Manager Title Sheet

The drainage basemap is created using the settings shown below. See the application documentation for
additional information.

£ Create Design Files - O *
Help
Parent Folder:
r Filters
Engineering Folt Structure Folder: PID:
v|(¥) Drainage, [an 400-Enginee ¥ | Roadway\, v 96213 |001 ¥ | Default Comme
Survey Folder:  Wiall Folder:
300-Survey\ v | Roadway\ =
Create Category Type Description Code #ofFiles Base Folder Folder File Name File Suffix Comments Scale Seed
Drainage Basemap | Drainage BED 1 400-Engineering!{Drainage\Basemaps\| 96213_BD | op1 Default Comment|[1:20  |96213_DesignSeed2d.dgn
[ |Drainage Sheet Schematic Plan DB 0 400-Engineering{Drainage\Sheets\,  |96213_DB Default Comment(1:20 (OHDOT_SheetSeed2d.dgn
] Drainage Sheet Erosion Control DE 0 400-Engineering{Drainage\Sheets\, | 96213_DE Default Comment|1:20  [OHDOT_SheetSeed2d.dgn
[] | Drainage Sheet Notes DN 0 400-Engineering{Drainage\Sheets\, | 96213_DN Default Comment|1:1 (OHDOT_SheetSeed2d.dgn
[ |Drainage Sheet Sub-Summary DS 0 400-Engineering\(Drainage\Sheets\,  |96213_DS Default Comment(1:1  [OHDOT_SheetSeed2d.dgn
[] Drainage Sheet Plan and Profile or Plan DP (1] 400-Engineering\{Drainage\Sheets\, | 96213_DP Default Comment|1:20  [OHDOT_SheetSeed2d.dgn
[ | Drainage Sheet Profile DF o 400-Engineering{Drainage\Sheets\, | 96213_DF Default Comment |1:1 (OHDOT_SheetSeed2d.dgn
[ |Drainage Sheet Quantity Table DQ 0 400-Engineering{Drainage\Sheets\, | 96213_DQ Default Comment|1:1  [OHDOT_SheetSeed2d.dgn
] Drainage Sheet Culvert Details DC 0 400-Engineering{Drainage\Sheets\,  |96213_DC Default Comment|1:20  [OHDOT_SheetSeed2d.dgn
[ |Drainage Sheet Details DD 0 400-Engineering(Drainage\Sheets\,  |96213_DD Default Comment(1:20 (OHDOT_SheetSeed2d.dgn
] Drainage Sheet Miscellaneous Details DM 0 400-Engineering\{ Drainage\Sheets\, | 96213_DM Default Comment|1:20  [OHDOT_SheetSeed2d.dgn
[] | Drainage Sheet Channel Cross Sections XD 0 400-Engineering{Drainage\Sheets\, | 96213_XD Default Comment|1:20  [OHDOT_SheetSeed2d.dgn
Create Files
Notes:

o Use the 2D seed file to create the drainage basemap. The Subsurface Utilities software will
generate a separate 3D model in the drainage basemap design file for the 3D drainage information
o Thefile is created in the 400-Engineering\Drainage\Basemaps)\ folder

e The two-character file code is “BD”.
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Extracting the 3D Drainage Nodes
Bentley’s Subsurface Utility tools are used to generate the 3D model of the existing drainage information.
Catch basins, manholes, and inlets are referred to as a “node” by the subsurface utility software.

Take the following actions to create a 3D model of the existing drainage information. It is assumed the
catch basin, manhole, and inlet cells have been rotated into place in the survey basemap before starting this
process. The application OHDOT Rotate Survey Symbols can be used to rotate selected symbols relative
to a selected curvilinear element. See the application documentation for more information.

1. Open the newly created drainage basemap (BD) design file.
2. Attach the survey basemap as a reference.

3. Select the Extract from Graphics command, located in the Layout tab of the Subsurface Utilities
WorkFlow as shown below.

7| |Sub5urface Utilities = HE « - =2 X - C:\Bentle

Home Layout Analysis Components Utilities View Tools

e ° Place Lateral y
2o, =2 S =
k . 0\‘0 = Place Gutter * 0
Element .., Place Insert Place . . Extract Filter
Selection i 7 Mode Mode Conduit D Place Drainage Ared|From Graphigg anager

Selection Layout

Note:
If this is the first time you have selected the command, you are prompted to create a utility model.

Select Yes to create the utility model.

You Cannot Unde This Action

This action will create a utility madel in the design file. You
cannot undo this action., Proceed?

After the utility model is created, you must select the Extract from Graphics command to initiate
the process. The Extract Utilities From Graphics dialog is accessed as shown on the following

page.

Take the following steps to extract the utility information. The options can also be selected by use of the
menu prompts floating on the cursor.

1. Setthe Method to Utility Filter. Several filters are provided in the OHDOT CADD Standards for
individual drainage items as well as groups of items.

2. Use the Select Filter item to choose All Catch Basins filter. This filter is configured to extract only
the drainage cells for the catch basins and not the pipes. The pipes will be extracted individually as
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a separate process.
3. Toggle on the Use 3D Element Elevations option.
4. Accept the options as you are prompted on the cursor to initiate the extraction process.

Note: The Design Stage item is not relevant to this process.

JF_—EE-::—::.'.:&:-::"E:— —
Method | ity Fiter v
Usze 30 Element
Elevations?
Create Trench O
Select Filter |NI Catch Basins ~ |
Filter Manager
Preview
Design Stage |ND Design Stage ~ |
Feature -
Feature Definition No Feature Definition
Name Prefix
Diescription Mo Descriptions Selected

The 3D drainage structures are extracted using the elevation of the cells mapped by the Survey process. As
each drainage structure is processed, the extraction process will search for a FLINE feature to establish the
depth of the drainage structure. If a FLINE feature is not found, the depth is set using at a default value.

If the drainage basemap was created with a 2D seed file, which is the recommended best practice, the
Extract Utilities from Graphics process will create a new model named Design-3D containing the 3D
drainage structures. This new model is automatically attached as a reference to the current 2D model.

In addition to the 3D model, a 2D graphic is placed in the current 2D model for each extracted drainage
structure nodes. This graphic is linked to the 3D model and can be used to make edits to the drainage
structure.

In the example below, the reference file display of the survey basemap and the Design-3D model has been
turned off to show the 2D graphic that is placed for one of the drainage structures.
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Selecting the graphic reveals a pop-up menu that
can be used to make edits to the drainage
structure as well as two rules (Node Top
\=mmmmmmans Elevation, and Node Rotation) that can be
edited by selecting the displayed text.

The extracted drainage structures do not take
into account the rotation angle of the original
cells and are placed at a zero degree rotation. The
example at left below shows the original cell as
referenced from the Survey basemap, and the 2D
cell that was placed as part of the utility
extraction process. It is necessary to rotate each
structure manually.

FLLLLLLL LT

Once the 2D node is selected, parameters for the
rotation of the 3D structure are displayed as
shown at left. The angle can be keyed-in by
selecting the angle text, or the 3D structure can
be rotated by selecting one of the rotation
arrows.

Typically, it is best to get the rotation angle of the
original cell and use that value to key-in the
rotation angle for the drainage node as described
on the following page.

Take the following steps to key-in the rotation angle for the drainage structure:

v Change the Angle Readout as shown below by selecting File > Settings > File > Design File
Settings
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& ] Design File Settings d
Category Fermat: |DD.DDDD -
Active Angle Accuracy: |0 -
Active Scale
Angle Readout -

Axis <

Civil Formatting o

Color ) :

Fence EDire::tion MOdE:E Azimuth hd

Grid -

lsometric Base: |East T |0
Locks [ Clockwise

Snaps

Stream /

Views
Working Units —

Focus Itern Description

Set the mode used for direction readout.

0K Cancel

v" Use the MicroStation Element Information command to get the rotation angle of the original cell
as shown below.

Element Information v I X
=~ X Selection
(RS Cell: CB25-X
General v
Geometry -~
1020.0000.1940.0000.500.(
31399°
OB
Scale X 1.00000
ScaleY 1.00000
Scale Z 1.00000
Extended v
Point Feature - |
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v Select the drainage node graphic and choose the Properties command from the pop-up menu. The
Rotation can be modified as shown below. The graphics for the node in the 3D model are updated
as changes are made to the properties.

Ground Elevation 500.00

Invert Elevation 497.00

Orient Top to Surface  True

0°00"

Elevation Reference None:

Utility 1D 62

Utility Properties Open Lkility Properties

Feature Name D-36
Feature Definition CB-2-2B-X

Point (] 1020.000.1010.000
1020.000
1010.000

After extracting the drainage structures and rotating them into place we are ready to extract the pipes.
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After extracting the graphics, it is necessary to select each structure and manually key-in the Invert
Elevation value. An example is shown below.

Properties * 01X )
B View 1, Design

P
4 74 Elements (1) E'd{[fli'|é/epm‘ﬁ_’®||
4 < Node: D-40

M Line String
% Shape

< Line

< Line

< Line

< Line -

General
Geometry
Extended

Feature

> (¢|¢| ¢| ¢
&)

Utility
s ee Pl ot 1001000

Invert Elevatio §996.719 |

€ Slopeof = Irue

Elevation Refe
Station/Offset | None
Utility 1D 90
|ttility Properti Open URility Properties

Geometry Points L
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Extracting Drainage Links

The Extract Utilities from Graphics command could be configured to extract pipe information; however,
as of this writing the current release of the software will not connect the extracted pipes to the previously
extracted nodes. Even though it is more cumbersome, it is better to place each pipe manually as a “link”
using the Place Conduit command, shown below.

&1 subsurface Utilities o HE « - =X - C:\Bentley

Home Layout Analysis Components Utilities View Tools

e o Place Lateral y

eI =1 S E
k . ON‘C . Place Gutter * 0
Element .., Place Inserf}| Place Extract Filter

Selection i.i 7 Mode MNodg|Conduit 2) Place Drainage Area From Graphic Manager

Selection lag Layout

The dialog shown below is opened.

&8 Place Link Between Nod... — X General information for the command can be found by
Curve Variables N selecting Subsurface Utility > Help > Subsurface
Utilities Help from the MicroStation pull-down menu.
O Pl [0025 |

[ Segment Length 2440 | The Feature Definition is used to select the pipe type.

[ Slope [0.00% | e o
The Description item is used to select the pipe size.
Feature -~
Feature Definition  |Concrete Pipe-X Circular v] The Name Prefix is used to name each pipe and is
Name Prefix [D1 | incremented as you extract the pipes.
Description |I}12 ~ |

When the command is selected, you are prompted to Select Start Node.

The ODOT 3D drainage items have specific connection regions on each side of rectangular structures.
Circular structures have a circular connection region. When the first node is selected, the link starts from

one of the connection regions. Follow the prompts to select the second node. An example is shown on the
following page.
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i : ) KLl
@ Place Link Between Nodes = ) 500404
Curve Variables -~ N — # d ] H
[ Pull 0.025

[T] Segment Length  2.440
[] Slopengle  556%

Feature Lol
Feature Definition  Concrete Pipe-X-Circular = |
Name Prefix D-

Description 02 [+

]

Chall e } — 49%@0

T+ [Select location to place pipe bend
<Cirl> to select next node to connect link to.

Hode: D-5 . J H
Level: DR X, Cells
Ref. Ref (000000_BD005.dgn)

Aline is placed in the current 3D model that can be used to modify he link. The extruded 3D link is placed in
the 3D model as shown below.

The link is placed at the lowest elevation of the selected nodes. The elevation values can be edited by
selecting the link in either the 2D or the 3D model, and then choosing the Properties icon from the pop-up
menu.

1001.000.1010.000.0.000 From the Properties menu, shown at left, the Start Invert
End Point 1019.000,1010.000.0.000 and Stop Invert values can be edited if necessary to set
Length 18.000 the correct elevations for the pipe.
Start Node D4
Stop Mode D-5
Start Imvert 497 .50
Stop Invert 496.50
Diameter 1.000 %
. Interpolate Elevations  True '
Utility 1D 90
Utility Properties Open Utility Properties
Feature Name D-
Feature Definition Concrete Pipe-X-Circular
Description 012
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Connecting Links to FDO or PIO Points

The field codes PIO (pipe inlet or outlet) and FDO (for direction only) can both be used to designate the end
of a pipe. PIO is used to designate an inlet or outlet point for an open pipe of culvert. FDO (for direction
only), is used to designate the direction of a pipe when the other end cannot be located.

There must be a node defined at the PIO and FDO locations to place a link in the design file using the PIO
and FDO points. The Place Node command is used to place nodes at the PIO and FDO locations.

The command is selected from the Subsurface Utilities WorkFlow as shown below.

E’] Subsurface Utilities - 5 H l'._t:; Et:: *- - ’ é X -

Home Layout Analysis Components Utilities View Tools Report Drawing Production

?& D:[l =g Place Lateral (3 Place Pond ¥ I
» [
@ - [ Place Gutter 8 Place Low Impact Develo...
_ Element ..., Place Incert Place . Extract Filter
@i Selection i.i 7 ode Conduit <] Place Catchment From Graphic Manager
Primary Selection Layout

Take the following steps to create nodes for the PIO and FDO points:

e Select the Place Node command
e Setthe Feature Definition to the Pipe Inlet or Outlet-X item
e  When prompted as shown below, issue a reset (right-click) to type in the elevation for the node

4

Select Reference Element For Node
Elevation.
«Reset> to Type an Elevation.

e Type in the Elevation for the node

e Enter a data point for the node location by snapping to the PIO or FDO point

e Atriangle is placed in the 2D and the 3D models at the location of the node. The direction of the
triangle is irrelevant

The extracted node for the PIO and FDO points is
placed as a triangle at each point on the level
SC_Scratch1 as shown at right.

MNode: D-16
Level: SC_Scratchl

The Place Conduit command described in the
previous section is used to place the 3D pipes
between the nodes.
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Reviewing and Editing Nodes and Links

After the nodes and links have been created, it is good practice to review the values for accuracy. The
parameters of the 3D drainage information can be edited by using the MicroStation Element Selection tool
to select a node or link, and then choosing the Properties icon from the pop-up menu as shown below.

@@zﬁ@x

The parameters are shown below. Note that the invert values for a link cannot be edited if the link was
extracted from graphics.

Link Properties Node Properties
1030.000.1040.000.0.000 1020.0000.1010.0000.497
End Point 1030.000,1030.000.0.000 Angle N90°0°0"E
Length 10.000 Orientation Top
Scale X 1.00000
Start Node D-21 Scale Y 1.00000
Stop Node D-20 Scale 7 1.00000
Start Invert 499.75
Stop Invert 500.00 Ground Elevation 499.00
Diameter 1.000 Invert Elevation 496.00
Interpolate Elevations  True I/\\S Orient Top to Surface  True
Utility 1D 145 Rotation o-0'0”
Utility Properties Open Lkility Properties Elevation Reference None %
+ 2 Utility 1D 30
Feature Name D1 Utility Properties Open Ltility Properties
Feature Definition Concrete Pipe-X-Circular
Description 012 Feature Name D4
Feature Definition CB-2-2B-X
Paint [ 1020.000,1010.000
X 1020.000
Y 1010.000
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Box Culverts

The graphics for existing storm water utilities are normally placed in a 2D model in the drainage (BD)
basemap design file. The Subsurface Utility software is used to place the box culvert in a 2D model. The
software will automatically generate the 3D model for the box culvert.

After creating a drainage basemap design file, attach the survey basemap as a reference file to view the
culvert shots. Box culverts are surveyed using the CULV field code to take a shot at the invert elevation at
each end of the culvert.

Box culverts are placed as a link by the Subsurface Utility software by use of the Connect Conduit
Between Nodes command. A node must first be placed at each end of the proposed box culvert in the
design file by use of the Place Node command. The generic headwall feature definition is used to defile the
location of each end of the box culvert.

Select the Place Node command from the task list as shown below.

Place a node at each end of the proposed box culvert
using the Generic Headwall-X feature definition as

' X Y
¢} Place Node [ = I ﬂ

[¥] Elevation 810276 shown above.
[F] Vertical Offset  0.000
[¥] Rotation 000" The user is prompted to select a reference element
Placement Type By Minimum Depth = for the node elevation as shown below.
- 7" Nodes can be placed at a specific elevation, or
: =] relative to the selected surface or a corridor model.
Select Reference Element For Elevation. .
<Reset> to Type an Elevation, Issue a Reset to type an elevation.
T - O S AP Y
L7 TG Catch Basins

= Headwalls ’

e
- Inlets k

| - Manho‘ Generic Headwall-X
- Waste Wat

After the elevation reference is defined, the user is prompted to set the Placement Type.

The By Minimum Depth option is used to set the
(Sciect iode placemert e initial depth using a default value. The invert elevation
Placement Type mm:m o can be edited after placement if necessary.

Next the user is prompted to set the location of the node. Place the node at the location of the CULV survey
point.
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The generic headwall node is placed using a triangle symbol on the level
SC_Scratch1 as shown at right. The direction of the triangle, defined by

the Rotation parameter, is irrelevant to the flow direction of any links %
connected to the node.

MNode: D-11
Level: 5C_Scratchl

After the headwall points have been placed at each end of the culvert,
the box culvert is placed using the Connect Conduit Between Nodes
command shown below.

[ _ == f X Feature definitions for existing and proposed box
Lo ]

B T Lo e ! culverts are provided in the ODOT standards. The
available features for existing box culverts are shown
on the following page. The span and rise for each
available culvert feature is defined by the Description
field as shown at right above.

Curve Variables ~

[T Pull 0.025
[T] Segment Length 2440

[7] Slope Angle 0.00%

Feature -~

Feature Definition Existing Box Culvert 08' SpanE

Name Prefix utxCulv
Description 08'x 04 %
08 x 04'
—— R
08'x 06’

08'x 07

Available culvert sizes are based on the Figure 1008-14 of the ODOT Location and Design Manual -
Volume 2, Drainage Design.

Civil Standards ~

:‘-"‘Q Civil Standards

-8 12121_BD001.dgn, Design

-8 Libraries
-3 Civil Cells
-3 Design Standards
B\ Feature Definttions
7-:8 Feature Definition Model (ODOT_Features_Design.daniib, [
3 Feature Defintion Model (ODOT_Features_DrainageAndUti
&g Bdsting Utilities

- g Communications

|- Electrical
, Gas
-\ Generic
-\ Petroleum
(g Storm Water
- Box Culverts
P Existing Box Culvert 08" Span
Existing Box Culvert 10° Span
Existing Box Culvert 12’ Span
Existing Box Culvert 14" Span
Existing Box Culvert 16" Span
Existing Box Culvert 18° Span
Bxisting Box Culvert 20° Span

(.
(i ol o e o i e o

]

BRBRBRD
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The culvert is placed by selecting each node as shown below.

e o e
= Curve Variables s gﬁi%m&&ﬁ&ku

8 ALLA
Pull 0.025

Segment Length 2 440
Slope Angle -11.50%

Feature ~

Feature Definition Existing Box Culvert 08 Spar@
Name Prefix utxCulv

Description 08'x 04 E

Two sets of graphics are drawn for the box culvert as shown below.
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The culvert is drawn as a custom line
style in the 2D model as shown at left.
The 2D model can be referenced back
to the survey basemap (BE file) if
desired, or attached as a reference by
the design personnel.

The Subsurface Utility software also creates a 3D model in the drainage basemap named “design-3d”
containing the 3D model of the box culvert as shown below.
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OpenRoads Software Version

This document was prepared using the following software version:

OpenRoads Designer CONNECT Edition - 2020 Release 2 Update 8 - Version 10.08.01.33

Contacts

For any questions, suggestions, or problems with this document please contact the ODOT Office of CADD
and Mapping Services by use of the following form on the ODOT website:

https://odot.formstack.com /forms/cadd servicerequest
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