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Workshop: Evaluating and Creating Subsurface Utilities

BEFORE YOU BEGIN:

This training session will utilize the sample workspaces provided in the OpenRoads products to facilitate loading of
necessary libraries used in the exercises. For this exercise you may use any of the following sample workspaces:
Bentley Civil Imperial, Bentley Utilities Imperial.

There are two follow-up course to this one which use the same dataset and cover drainage design.

Subsurface Utility Models (Drainage Analysis) covers the layout and design of drainage network on this project.

Subsurface Utility Models (SWMM Drainage Analysis, Conflict Detection, Annotation) covers some advanced

drainage topics, conflict detection and annotation workflows.

H File Open - C:\2016\Training Files\SUE-DA Creating Subsurface Utility Models and Drainage Design\

i

Look in:
<
Recent Places
£

Desktop

e

Libraries

A

S

Computer

“

Network

SUE-DA Creating Subsurface Utility Modelsz +

Name
Bak
Libraries for Exported Geopak
M 01Proposed Drainage Layout.dgn
J 02Proposed Drainage Computations.dgn
M/ 03Proposed Drainage Scenarios.dgn
4 04Proposed Drainage Laterals.dgn
M 05Proposed Drainage SWMM.dgn
M 06Proposed Drainage Annotate.dgn
M 07Proposed Drainage Legacy Annotate.dgn
M ASAD2.dgn
M Exist Underground Survey.dgn
M Existing Terrain.dgn
M Existing Underground Model.dgn
M Proposed Site Design.dgn
M Proposed Utilities.dgn

< 1]

File name: Existing Underground Model .dgn

(< N5 ]

Date modified

11/24/2015 2:43 PM
11/4/20157:16 AM
7/21/2015 9:26 AM
11/4/2015 8:21 AM
11/4/20151:31 PM
11/4/20151:34 PM
11/4/20151:38 PM
2/2/2016 6:58 AM
11/4/20151:38 PM
11/18/2015 5:19 PM
7/20/2015 9:00 AM
7/20/2015 8:58 AM
2/2/2016 9:12 AM
1/15/2016 8:10 AM
7/21/2015 9:35 AM

v

ﬁ’

Flesoftype:  [CAD Fies ("dgn:dwg;".d)

5

[ Cancel

_ | Open as read-only

2D - V8 DGN

User: I examples

=

Project: [BerﬂeyUuWes-knpenal v ]
N ;

o Project

Course Overview:

Bentley-Litilties-lowa

In this hands-on laboratory you will learn to use the OpenRoads Subsurface Utility Engineering tools to:

e Create a model of existing utilities from an external data source.

e Create a model of existing utilities from surveyed data using utility filters.

e Create a model of proposed utilities and trench.

Bentley-Utilties-CONNECT

Bentley-Utilties-Florida
E‘g@ ities- mEefia I

All exercises in this manual are product independent. You may use any OpenRoads product in the GEOPAK,
InRoads or MXROAD family.

© 2015 Bentley Systems, Incorporated
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CHAPTER 1: REVIEW INTERFACE AND BASE DATA

Lesson Objective: In this lesson, we will review the location and function of the Subsurface Utility Engineering
tools and review the data which will be used for a start point of our utilities model. This reference data consists of
an existing ground surface, and surfaces designed in a road or site workflow.

EXERCISE: OPEN AND REVIEW BASE FILES

1.

Instructor will guide you which product to use and the exact path of the data.

Lookin: | Creating Subsurace Uity Models and Draine v @ (¥ ° (@~ Na®E 2D-V8DGN
- Name Date modified
3 _H01Proposed Drainage Layout.dgn 5/4/2015 2:25 P
Recent Places 4/ (2proposed Drainage Catchments.dgn 4/27/2015 7:56 |
! M 03Proposed Drainage Validation.dgn 4/27/2015 7:58
M 04Proposed Drainage Computations.dgn 4/27/2015 8:02
Desktop g/ 0SProposed Drainage Computations DW.dgn 4/27/2015 8:30
4 06Proposed Drainage Laterals.dgn 4/27/2015 8:32
= /4 07Proposed Drainage Computations SWMM.dgn 4/16/2015 10:0¢
Libraries g/ 08Proposed Drainage Advanced.dgn 6/19/2015 10:3:
A M Bxist Underground Survey.dgn 7/20/2015 9:00
TS M Existing Terrain.dgn 7/20/2015 8:58
Computer g/ Eyisting Underground Model.dgn 3/25/2015 11:0¢
O M Proposed Site Design.dgn 7/20/2015 8:59
l.! M Proposed Utilities.dgn 7/20/2015 9:00
Network

il i v N
File name Existing Underground Model dan - [ open |
Fiesoftype: (CAD Fles ("dgni"dwg:"x) v) [ Concd |

Open as read-only

2. Open Existing Underground Model.dgn

de Flamer Ssege

d &A% e

Fie Saving > Ssving Uty Projscts

(e

Uines

Qo = -

[ 2o Jeleo el 5

AR

Y Fls[CI20150

3. DGN files contains:

2571995947, 620781 598 447803

a. In 2D model:

i. Referenced geometry for a road design project

ii. Referenced survey information for existing utilities.
b. In 3D model

i. Referenced existing ground terrain.
ii. Referenced road design and pond.

iii. Referenced survey information for existing utilities

© 2015 Bentley Systems, Incorporated
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EXERCISE: REVIEW SUBSURFACE UTILITY ENGINEERING TOOLS

1. The Subsurface Utility tools are located in the top menu.

(57
liilg‘low Subsurface Utility | Help :
"'n\\_’_ Project »lo ~ ?g 0 v @ 0
y Analysis > Yo ..
1§ Layout » B Place Node lault-3
) i Componen » & Place Lateral 5)

View » =3 Connect Conduit Between Nodes ,’
Report » L~ Gutter Q
Tools » @ Place Polygon ’
Help » ¥ Extract Utilities From Graphics
Utility Filter Manager }
Laapatton B mm it

2. They are also located in Task Navigation, which is where we will reference them in remainder of
this document.

Tasks += X '
I' # Tasks - I
IR N S RTIP, Qo
“ Civil Tools d
& Civil Classic il
Print Preparation 2
4 Subsurface Utilities [k il
~ Drawing v
m‘\_["’”gq W‘-Mm”‘“\a&_‘
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3. If you have used Bentley Subsurface Utility Engineering in previous versions then these locations
will look familiar to you. There are simply more tools available now to add drainage design
functionality.

vJ'Tasks v
|\2 Subsurface Utilities "

3 components HE S
4@ B¢ &0
wilel = @ %[5
E@A @&

I

@ Compute

<

BB view

2 Tools

4 Reports and Analysis
Z_ Horizontal Geometry
B8 vertical Geometry
ff corridor Modeling
# Terrain Model

&2 3D Geometry

Si|[C(|€(|€[|€C|€C||¢C|[€|[¢

\ Drawing

4. Within task navigation you will find the following tools:

a.

Components —these are tools related to layout and configuration of utility models and
drainage models

Compute — these tools are related to configuring and calculating hydraulic runs.

View — These tools are related to configuring and viewing various results of the modeling
process. For example, opening different views (profile and cross-section), configuring
tools tips and custom attributes, queries and other similar.

Tools — these are various miscellaneous tools such as conflict detection.

The remaining task panels are duplicates of various OpenRoads tools presented in the
utility task panel for convenience of workflow.

© 2015 Bentley Systems, Incorporated 6
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CHAPTER 2: MODEL EXISTING UTILITIES

Lesson Objective: In this lesson, we will create a model of multiple existing features in one step using graphic
filters. The source features are contained in a reference file and are mix of survey points and survey lines. Using
this method, the Subsurface Utility modeler can model many utility lines in only a few steps.

EXERCISE: MODEL MULTIPLE UTILITIES USING A UTILITY FILTER

1. Continue in same file Existing Underground Model.dgn.

2. Open Project Explorer > Civil Standards tab > Utility Filters branch. You will note that there are

several different filters configured. These could have been created in a dgnlib file, but in this case,
we made them directly in the DGN where the utilities will be modeled.

~

= @ Civil Standards

=8 @ Existing Underground Model.dgn, Default
&M Cwil Cells

&-p8 Design Standards

Feature Definitions

| Project Settings

Temain Fitters

Ltility Fitters

= Utility Fiter Groups

(=) All Utilties

== Comm
== Comm Manhole %

== Force Main

- ‘Q Utility Fitters

-\ Libraries

3. Start the Extract Utilities From Graphics command.

Tasks =¥ '
Tasks + | ' 5 *
J |~q Subsurface Utilities rj S r?‘v“
""" — o
j ki 1 F
[ components BmEEA ?
8@ = "';’ & v P
w Q( = @ @. pt
E@ @ [ Extract Utilities From Graphms‘

@ Comp
----k_‘_jﬁ“\\,,.,\_mrw‘w\.
4. Set method to Utility Filter

[Select Method |
Method | IR [~

© 2015 Bentley Systems, Incorporated
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5. Then choose the filter group named “All Utilities” in the dialog. In this command you can use a
single filter such as the filter for water lines or you can use a filter group which provides the ability
to search for many filters at once. The filter group named “All Utilities” contains all the filters to
extract water lines, fire hydrants, sewer lines, power poles and more.

N/

[ Select Filter |
Select Filter =1

6. Thereis no prompt to pick a terrain model because all the survey data is in 3D and our filters are
configured to use the element elevations.

7. Create trench = No.
N/
7

| Create Trench ]

Create Trench | [8 =]

8. Many various utility lines in the DGN should have been found and modeled.

9. The instructor will walk you through some review of the model and the filters.

10. Notice in the center of the project there is a surveyed existing pipe which was not modeled. This
is because our filter group did not have a filter for these pipes. From the survey notes, we know
this is a 24” corrugated metal pipe. We can create a model using the same command but use the
Selection method.

© 2015 Bentley Systems, Incorporated 8
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11. Start the Extract Utility From Graphics Command.
Method = Selection

T ®

Use 3D Element Elevations = Yes
Vertical Offset = zero
Create Trench = No

Feature Definition = Storm Sewer Circular CMP

- 0o a o

Description = 24"

Method

Use 3D Element O
Elevations?

Vertical Offset 0.000
Create Trench

Design Stage 8 - Final Components El

Feature -
Feature Definition Storm Sewer Circular CMPEI
Name Prefix SS
Description " [=]

12. Select the surveyed pipe and enter prompts as above.

13. You will see that the pipe is modeled.

© 2015 Bentley Systems, Incorporated
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14. You will also see generic nodes modeled at the ends. These nodes exist because every conduit
must have nodes defined at the ends. When the feature definition is not defined then a hard
coded generic like you see is used. Since our active level is Default, we can easily turn off these
generic nodes.

15. Or we can assign a headwall feature definition to the generic nodes.

WHAT WE HAVE LEARNED:

e Using utility filters, we can model many different types and sizes of utilities at once.
e  Utility filters can be created in advance in libraries, or on the fly as needed in the active dgn file.

e  Extract Utility From Graphics command can use filters individually or filter groups to create the
utilities.

e Using utility filters, you can create a model of a drainage network from 3D surveyed nodes and
pipes.

© 2015 Bentley Systems, Incorporated 10
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CHAPTER 3: MODEL UTILITY LINE FROM AN EXTERNAL DATA SOURCE

Lesson Objective: In this lesson, we will create a model of an existing gas line using a data supplied to us from the
gas line owner.

EXERCISE: CONFIGURE MODEL BUILDER SETTINGS

1. Continue in same file, Existing Underground Model.dgn

2. We will need to activate a Subsurface Utility Engineering license for this exercise because we will
be importing external data into the SUE data fields. Tools > Product Addins > Subsurface Utility
Design and Analysis > Activate Subsurface Utility Engineering. Answer yes to the warning dialog.

~

This Product Add-in enhances the functionality of
GEOPAK. Using Subsurface Utility Engineering will log
additional usage of Subsurface Utility Engineering and
may result in incremental cost. Continue loading?

[y J[ N ]

[¥] Only Show this Dialog When the Shift Key is Down

3. Start the Model Builder tool from Tasks > Subsurface Utilities > Tools

[ Tasks
l-»q Subsurface Utilities

1) b, 250

"L;J Components

@ Compute
EH view

¢ Tools

oi\.ﬁ@a‘

w m ModelBuilder |

Ea. orts and Analysj
“‘&eg ﬁn-my

oL O S i

4. Choose Subsurface Utility Engineering from the drop down list. There are two embedded data
schemas in the DGN file. One is for SUE information and the other is for hydraulic information.
We will be writing SUE data.

This command requires selection of associated product...

Avazilable Products: Subsurface Utilties Engineering

© 2015 Bentley Systems, Incorporated 11
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5. The Model Builder list of settings will likely be empty, but if not then just ignore any entries left
over from previous use.

EY X |P5 Bl |ESearch @

Type Source Target

6. Model Builder is used to communicate data into and out of external database sources. This is
done by mapping tables and fields in the external source with the utility types and attributes in
the utility model. We will define the mapping for a SHP file which we will use in this exercise.

7. Click the New button to start the setup. And the setup wizard will open. Set data source to
Shapefiles and select the files named ABC-GasLines and ABC-GasNodes. These are files supplied
to us by the utility owner.

ModelBuilder
Specify your Data Source

Select a Data Source type:
[Esri Shapefies |
Select your Data Source:
C:\2016\Training Fles\SUE-DA Creating Subsurface Uity Models and Drainage Design
Choose the tables you would like to work with:
B X [CIWHERE: | 1

ABC GasLines (Polyiin || Show Preview
ABC-GasNodes (Point)

[<Book | [etn] [ et

© 2015 Bentley Systems, Incorporated 12



Workshop: Evaluating and Creating Subsurface Utilities

8. Click Next and on the next page set the units of the source data, which is feet. Also set the check
boxes to create end nodes as needed and establish connectivity.

Default.sue] ;lg l El )

ModelBuilder
Specify Spatial and Connectivity Options

Specify the Coordinate Unit of your data source:

How would you like to handle missing connectivity data?
[7] Create nodes if none found at pipe endpoint

How would you like to establish pipe connectivity when not explicitly specified?
[¥] Establish connectivity using spatial data
Tolerance: 1 ft

9. Click Next. On the next page define the settings as shown below. These settings define what
should occur when synchronizing data between the utility model and the external data.

Default.sue] [_ﬂﬂléj

ModelBuilder
Specify element create/remove/update options

How would you like to handle synchronization between source and destination?
[¥] Add objects to destination if present in source
[~ Prompt before adding objects
[¥] Remove objects from destination i missing from source
Prompt before removing objects
Update existing objects in destination if present in source
[ Prompt before updating objects

If an imported object refers to another object that does not yet exist in the model, should ModelBuilder:
[V] Create referenced object automatically?

[~ Prompt before creating referenced objects

<Back | [(het> ] [ o

© 2015 Bentley Systems, Incorporated 13
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10. Click Next. Set the key field to use Label. The key field is the sometimes referred to as Primary
Key and is the unique field in the source data.

ModelBuilder
Specify additional options

How would you like to import incoming data? %
Cument Scenario

Specify key field used during object mapping:
[Label -

If several elements share the same GIS-ID, then apply updates to all of them?

Prompt before cascading updates

e to handle adds/remove

gs on subsequent in

Recreate elements associated with a GIS-ID that was previously deleted from the model

When removing objects from destination if missing from source, only remove objects that have a GIS-ID

<Bock ] [(Nea> ] [ e

11. Click Next. On the next page is where the table and field mapping occurs. The source tables are
listed in the column left. Select the table ABC-GasLines and define the attribute mapping as
shown below.

‘-':- ModelBuilder Wizard [Existing Underground Model -- Default.sue] L@lﬁ

ModelBuilder
Specify Field Mappings for each table

2 e Settings | Preview !
Table Type zbieipe; [Gas Segment -2
ABC-Gaslines ... Polyline Key Fields: LABEL v | | Label -

ABC-GasNode... Point Start: STARTNODE v
Stop: STOPNODE >4

Field Propety o | Propsty:

AUTHID (Quaty Level (Label) -
AUTH Authority (Label) Unit:

AUTHDESCR  Authorty Description

INVLEVELID

INVLEVEL Investigation Level (Lab...

LABEL Label

MATERIAL Matesial

NOTES Notes

OPSTATUSID

OPSTATUS Operational Status (Label)
UTILOWNER Owner

D Diameter in
CONDSHPID

COND_SHAPE  Shape (Label)

STARTID

STARTNODE

STOPID

STOPNODE

QLEVELID

QLEVEL Quality Level (Label)

abel>

< | T | »

© 2015 Bentley Systems, Incorporated 14
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12. Then select ABC-GasNodes and define the mapping as shown here.

-"’; ModelBuilder Wizard [Existing Underground Model -- Default.sue] =
ModelBuilder
Specify Field Mappings for each table
Fe Y -] Settings | Preview N
S L
Table Type jiabie:lime: [Gas Node g ]
ABC-GaslLines ... Polyline Key Fields: LABEL ¥ | |Label X
ABC-GasNode... Point X Field: <auto> v
vhol
Field Property Uni | Propeny:
AUTHID [Rotaton -J(2)
AUTH Authority (Label) Unit:
AUTHDESCR  Authorty Description
INVERT Blevation (Invert) it
E_(TOP) Elevation (Top) it
INVLEVELID I
INVLEVEL Investigation Level (Lab...
LABEL Label
NOTES Notes
OPSTATUSID
OPSTATUS Operational Status (Label)
UTILOWNER Owner
QLEVELID
QLEVEL Quality Level (Label)
ROT Rotation degre¢
dabel>
)

13. Click Next. On this page we assign a feature definition to each table. Assign feature definition Gas
Line Ductile Iron for the lines and Gas Valve to the nodes.

-"; ModelBuilder Wizard [Existing Underground Model -- Default.sue] cn(e=la
ModelBuilder
Specify Field Mappings for each table [%
% ﬁ Settings
Table Type Al Gas $egmen{

ABC-GasLines ... Polyline
ABCGasNode... Point

Feature Definition:

Gas Line Ductile lron ~ ~

Missing Node Feature Definition:
<none> X

© 2015 Bentley Systems, Incorporated 15
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14. Click Next. On the last page of the wizard, define as below.

= B
fi ModelBuilder Wizard [Existing Underground Model -- Default.sue] lﬂlﬁ

ModelBuilder
Create Model Now?

Would you like to build a model now?
") Yes @ No

Would you like to create selections sets for changes?
[V Create a selection-set with elements added

[V] Create a selection-set with elements modified

Would you like to limit synchronization messages?
[7] Only show a subset of messages when synchronizing.

Net> | (o

15. Click Finish.

16. The settings are now shown in the Model Builder list and will have the name of DGN file. |
renamed it to ABC Gas as shown at start of next exercise.

17. The settings we just configured can be saved for reuse or sharing with others. Select the ABC Gas
entry and in the Model Builder menu click on Export Connection

‘ModelBuil
B % @R X[ P8 Fse
Import Connection... 4
Exp{¢ Connection... efiles (

L

| tooltipExport

4

EXERCISE: CREATING THE UTILITY MODEL FROM MODEL BUILDER

1. Continue in same file, Existing Underground Model.dgn
2. Open Model Builder tool, if you closed it from previous exercise.

H- A f’lﬁ% 5‘ Search

)
Label Tyd Build Model Source Target
ABC Gas Esni SHapemies C:\2016\Training Files\SU... Cument Scenario

5]

3. Asseen in image above, Select the ABC Gas settings we made in previous exercise.

4. In the Model Builder menu click on Build Model.

© 2015 Bentley Systems, Incorporated 16
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5. There will be a message box which you can review and close. The messages here are telling us
that the start node and stop node for the gas line were not found and were created during
import.

6. Close the Model Builder dialog. You will get a message to synchronize the DGN graphics and
model with the data that was just imported. Answer Yes.

Synchronizing the drawing will add, remove, and update
elements to match the database.

Do you wish to synchronize the drawing now?

Gas Line from
ABC Gas
Company

g
L
L~

© 2015 Bentley Systems, Incorporated 17
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8. Select the gas line, and on the context toolbox open the utility property panel, which we will

discuss in class.

© 2015 Bentley Systems, Incorporated

.‘ Properties - Gas Segment - 6“13) =

Subsurface Utiities Engineering | Hydraulic Analysis ‘

- Fe % -

[<Show Al> = ]
Property Search v P~
E <General>
ID 13
Label GL
Notes
GIS-IDs <Collection: 0 items>
Hyperlinks <Collection: 0 items>
Node Reversal <Reverse Start/Stop>
St B GN-1
St GN-2
B <Geometry>
Length (Scaled) (f) 17224
Quality Level Quality Level B
Authority Certified
Authority Description TN RLS #9999
Investigation Level Engineering Survey
B <General>
Feature Definition Gas Line Ductile Iron
E Physical
Material Ductile Iron
(= Utility Data
Owner ABC Gas
Operational Status In Service
Network Type Low Pressure
F r Main Line
& t Type Pressure Pipe
[ Utility Footprint
Shape Circle
Diameter (in) 120
ID
Unique identifier assigned to this element.

18
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CHAPTER 4: MODEL A PROPOSED UTILITY LINE WITH TRENCH

Lesson Objective: In this lesson, we will create a model of a proposed water line using a geometric layout and
design profile.

EXERCISE: MODEL A PROPOSED UTILITY LINE

1. Open ...Proposed Utilities.dgn. On left and right sides of the residential road are alignments for
new proposed water and sewer lines. Select the blue geometry and you will recognize that this
alignment is created with OpenRoads Geometry tools.

Start the Extract Utilities From Graphics command. You will get a prompt to create a utility
model.

)

'6 This action will create a utility model in the design file. This is not
&' undoable. Proceed?

3. Answer Yes to this prompt and then start the Extract Command again. What is happening is the
creation of a utility database embedded in the DGN file.

Tasks += X '
Tasks - | | 0
J’ |~q Subsurface Utilities ri & @"“
EI:J DLy B 9T o5 (§ -

§ s "‘3:]’»4_{’»5»53?»_@»% 9_}—‘-'» ' ’

> ¥ e
.B:}—‘i Bl %,
& components BHEERA ?
d@eagfes'.n &
wBd—- a[¥Em | £
EEA @

I Extract Utilities From Graphicsz

Ly R A

© 2015 Bentley Systems, Incorporated 19
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4. This is same command we used in previous exercise.

Method Selection

Use 3D Element
Elevations?

Vertical Offset 0.000

Create Trench |

=

Design Stage 8 - Final Components

Feature o
Feature Definition Water Line Ductile Iron E
Name Prefix WL

lll Description 6"

5. The next steps will be identical to what you did in chapter 2 except:

a. Set Feature Definition to Water Line Ductile Iron.

b. Set Size/Description to 6”

c. Method = Selection

d. Pick the blue alignments. Reset to stop picking.

e. Pick existing ground terrain model for elevation reference.

f.  Vertical Offset to -4.00ft (-1.2m)
6. Set Create Trench to Yes
N/
SN
|Create Trench |

Create Trench | |28 [==]

7. Set Design Stage to Final Components
N/

< T

IDeS|gn Stage [

TSRS - Final Components I I8

© 2015 Bentley Systems, Incorporated
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8. Design stages work identically as in OpenRoads corridors. Subsurface Utility Engineering makes a
corridor in order to model the trench.

9. We can further check our design by reviewing cross-sections.
10. Click Open Cross Section View in tasks.

Tasks {
l@ Subsurface Utility Engineering v

L7 b, & B X i

=1 Components

J| View

HH :

of@f\l

w @ M\%I’ﬁ et ’
Open CrossSection View

e 5 @R Cosssecton View |

‘<:T' 'OWm

11. Follow the prompts:

Locate Corridor or Alignment — pick the red side road centerline

a

b. Left and Right offset — enter 30ft or dynamically locate a width
c. Start Station —about 0+50

Interval — 10 ft

Q

e. Then open the cross-section in view 8

© 2015 Bentley Systems, Incorporated 21



Workshop: Evaluating and Creating Subsurface Utilities

12. At the beginning, you will note the water line and trench on the left

B View 8, Cross Section - Complex Element: GeomCL1 ::7\ (=]

EXERCISE: REDESIGN THE PROFILE

1. If you look closely at the beginning of the proposed waterline, you will note that the assumed
depth is insufficient where the water line crosses the road.

2. We need to redesign a portion of the profile to make sure we are underneath the future cut of
the road design. Select the waterline and select Open Profile on the context toolbox.

\

@*E@éﬁ-’%x

‘ Open Profile Model

© 2015 Bentley Systems, Incorporated 22
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3. Open aview for the profile display

. ofile - WL
G- AQANEHEE ODD & -
1108

1106
1104 ff'
11024
11004

Q‘yﬁ'lﬁa“‘d e“é}’ Q'y \'@' \;5" N“N \,&‘ \'é’ ,‘,@’,‘.@' w“‘d 'V&w'%@s'é\! ”):S’ 's"d's'é,a'@' ‘_(p! ‘,:6" -“G u"?‘ -‘y 6"# ‘;.plh.p‘”_@l

4. We want to display the future road cut on this profile so we can make sure that we are sufficiently
underneath it. Start the Quick Profile Command

EH vertical Geometry N
dE -y i b A .
ya N By [ Quick Profile From Surface ]

- (XYl

5. Then pick the proposed road surfaces in the 3D view. You can pick all the surfaces if you wish. At
minimum you will be interested to see the pavement and the cut slope

Locate Reference Surface

4:1Cut
Level: Grade_Cut
Ref: 4 (Proposed Site Design.dgn)

6. This command will show the selected surfaces in your profile. (Note: Red heavy weight added for
emphasis)
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7. Next, we will use the Profile By Pl command to make a new profile for the portion under the road.
Notice the snap where we want to join back to the orlgmal proflle

=

B View 2, Profile - WL
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8. Now, start the Break command.

Tasks

[Q Subsurface Utilities

ahe
228

EIZJ ‘»3:]’»4% ».5».&:& '»@ ==

@ Components

I=

Modify Element

@ Compute

(N]

| =

F\reak Element

7

w

L3 T

9. Use the Break By Two Points option

E@tend Line

\

) Break Element =

EEY

10. And partial delete the portion of original water line profile where we designed new profile.

11040
1103.5-
1103.0
1102.5+
1102.0-
1101.5-
1101.04
1100.5-
1100.04
1099.5-
1099.01
1098.5
1098.0-
1097.54
1097.04
1096.5-
1096.0+
1095.5-
1095.0-
1094.5-
1094.0-
1093.54
1093.0+
1092.5-
1092.04

 View2, Profile - WL
[ERe =4 A“{%W&I\Eﬁ\ﬂuﬂm ™

=l

AT TS IR S SRS AP TSI
SOV VOO T OV IT OO

AR

11. Then start the Profile Complex By Elements command
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12. You can use Manual or Automatic method to join the new design segment to the original
remnant.

s ~

¢ ComplexEle.. | = | | RS

Method Manual
Maximum Gap 0.033

Feature Lol
Name
Element Template None E

13. Finally, select the joined profile and set it as active.
\— L 1
' =l 8 ¥ X

0' Set As Active Profile

14. Our waterline design is thus updated

WHAT WE HAVE LEARNED:

e The Extract Utility From Graphics command can be used for proposed utilities as well as existing.

e The profile can be redesigned to reflect a new design
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APPENDIX: CONFIGURATION VARIABLES USED IN THIS COURSE

In these lessons the workspaces which we used contain the following configuration variables which are relevant
to the Subsurface Utilities toolset:

MS_CELL< $(_USTN_PROJECTDATA)/cell/
Points to the directory location containing the 2D and 3D cell libraries used by the subsurface utility tools
MS_CELLLIST < $(_USTN_PROJECTDATA)/cell/*.cel
Points to the cell libraries themselves.
CIVIL_CONTENTMANAGEMENTDGNLIBLIST > (_USTN_PROJECTDATA)/dgnlib/SampleDrainageFeatureDefs.dgnlib
Points to the utility feature definition library
MS_DGNLIBLIST > S(_USTN_PROJECTDATA)/dgnlib/SampleDrainageFeatureDefs.dgnlib

Points to the location of element templates used by the feature defintions. Since the element templates
are in the same file as the feature defintions then the filename is same.

CIVIL_CIVILTMDGNLIBLIST > $(_USTN_PROJECTDATA)/dgnlib/SampleDrainageFeatureDefs.dgnlib
Points to the library containing the utility filters.

SUDA_SEED_FILE = $(_USTN_PROJECTDATA)/dgnlib/SampleDrainageFeatureDefs.dgnlib

SUDA_SEED_MODEL = Default

Points to the library, and DGN model, which contains hydraulic seed information. Information such as
inlet and grate dimensions, pipe roughness factors, catchment runoff factors and more are contained
here. Whenever a new utility project is created, the hydraulic seed information is copied to the new dgn
file.
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