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Learning Objectives

Use basic autocad commands to achieve great results
Use basic Map commands

Export Autocad linework to SHP files

Import GIS data as pipe networks

Description

We take basic autocad objects, drape them on a surface, lower them to an assumed depth for
the utility, we then assign properties to those objects, export to SHP and bring back into Civil 3d
as robust powerful civil 3d pipe networks.
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Isolate Objects

As a seasoned cadd manager, | believe in a clean drawing area. It is important in this workflow
to have as clean of a work environment as you can. Have only those objects visible on the
screen that you are going to work with.

layiso
There are many many ways to isolate layers, in this class we use LAYISO to do this.

Tip: you may find that separate drawings for each utility works better for you. We had all utilities
in one file, and we were able to freeze/thaw rather quickly to achieve our goal.
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Create feature lines out of those objects

Feature lines give us the ability to make this whole process work. Create feature lines from your
isolated objects, set them to the surface elevation. Then move them to your desired assumed
depth.

Create Feature lines from Objects

Annotate Modify Analyze View Manage Output Survey Rail Transparent InfraWorks Collaborate
<* Points ~ u Parcel ~ ~* Alignment ~ #% Intersections ~ 2 Profile View ~
& Surfaces ~ :,f Feature Line ~ | Profile ~ di& Assembly ~ ~#% Sample Lines

3% Traverse Ry

/T Create Feature Line
+—

detwork ~ @ Section Views ~

Palettes ~ Create Ground Data ~ Profile & Section Views
Drawing1* : & ! _ Create Feature Lines from Objects

Create Feature Lines from Objects

'1{\_‘) Create Feature Lines from Align

Creates feature lines from lines, arcs, polylines, or 3D polylines

A

A . -
,_:J Create Feature Line from Corrid i feature line is a special type of line that grading commands
recognize and use as a footprint.

e

+ Create Feature Line f St —_ -
Q feate reature Line from Stepps mm CreateFeaturelines

Press F1 for more help

Create Feature lines from Objects

There is no need here to assign these to a site or set the style since we will be exploding them
later and that would be wasted data in the file.

Use selected entity layer should be checked so we can assign that attribute later to our pipes as
a description

Erase existing entities is optional

Assign elevations will allow us to set these objects to our desired elevation below existing grade
Weed points should not be checked. This will create a pipe segment at every vertex in the
polylines.
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€ Create Feature Lines

Site:

By site 1
[(Iname

Feature <[Next Counter(CP)]>

[style
& Basic Feature Line

Layer

O C-TOPO-FEAT

(O Use current layer

(® Use selected entity layer
Conversion options

[MErase existing entities

Tip: When adding break points at DTM triangles, this will cause a more accurate model, but it
will also add additional size to your file
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Assign attributes (elevation, thickness)

This step is critical. Make sure you know your assumed depth from existing ground. Know that
each DTM triangle and each polyline vertex will be a new pipe.

Assumed Depth

This step will take all of the feature lines and put them at a single depth below ground. It will
make a new pipe and every vertex in the feature line, and every DTM triangle our project had
several utilities, each at different depths.

€ Assign Elevations X

Options
(O Elevation: 0.000m
From gradings

(® From surface

& 052 v &

M 1nsert intermediate grade break points

[ Rrelative elevation to surface:

EXPLODE EXPLODE
This step will take all of the feature lines explode them twice to get 3dlines
Explode them once, then explode all those objects one more time.

Thickness
Select all of your 3d lines, and in the properties dialog box choose Thickness and set this to
your inner pipe diameter. We used 300 in our class.
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Line (53)

General

B;,’L(!‘,’tl

Properties

B'J‘L{I'J't:l

B:,'L{!",'tl

Display

Thickness 300

3D Visualization

Material ByLayer

Tip: test with not adding intermediate grade breaks. Your file will be smaller, but less accurate
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Export to SHP file

Exporting to a SHP file will allow us to attach meta data to our objects. We will set four
properties in this exercise. LAYER, THICKNESS, Z1, and Z2.

Thickness was set in the last step to 300

Z1 and Z2 were set in the previous step as well when we draped on to the surface

Layer was set when we selected to keep the entity layer when we made the feature lines

MAPEXPORT
Name your SHP file something similar to what you want to call your pipe network later
Object type should be set to Line, select your objects
On the Data tab choose Select Attributes
Select LAYER, THICKNESS, Z1, and Z2
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Existing 300mm Wa

A EBxport- C\.
Seleclionl Data | Uptionsl

Object type

O Point @ Line

Select objects to export

@ Select all

Filter selection

ter.shp

(O Polygon

O Text

O Select manually {{‘\

Layers:

Object Classes:

Select polygon topology to export
Name: <None>

Group complex polygons

Saved profiles

Load... Save...

Automatic selection

Current profile:

oK

Cancel

Help
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Exasting 300mm Water.s

Selection Data IOptionsl

Data

I Select Attributes... I Choose

Source Field

[[] Create unique key field: A
Saved profiles
Load... Save...

Automatic selection

A Select Attributes

Expression:

=-¢

& Properties
[]@® ANGLE

~[]® AREA
~[_] @ BLOCKNAME

[ ® BULGE
[]@® CENTER

(] @ CENTROID
(] ® CLASSNAME
[]@ COLOR

[ ® DWGNAME
[] @ EANGLE
] ® EHANDLE

<[] ® ELEVATION

[J@ EWIDTH
] ® HEIGHT
] ® IMAGENAME

~[_]® LABELPT

V] @ LAYER
[]@® LENGTH

(] @ LINETYPE
[ ® LNEWEIGHT
[]® LOCKSTAT
[]® PLOTSTYLE
[ & RADIUS

-[] ® ROTATION
~[] ® SANGLE
~[] ® SHAPENAME
~[J® SIZE

~[]® STRING

@& STYLE
[]® SWIDTH
[]® TAG

V] @ THICKNESS
[]® TRUECOLOR
[]@& TYPE

[]@& URL

@ X1z
@ X
D& ¥
V@ 21

[J® X2y2z2
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Shp file
You can now take this file out to GIS if you want. We will be directly importing back into
Civil 3D as a pipe network after making a custom parts list..
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Create custom parts list

Since this class assumes an advanced knowledge of pipe networks, we will skip showing how to
make a parts list.

€ Network Parts List - Water

Information Pipes IStructures ISummaryl

Name Style Rule
E)-- Water
5 PVCPipe Sl =]
@ 300 mm water Double Line (Water) G% Basic
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Import SHP file as a pipe network

This final step will add all of our data together to create a robust pipe network. Below | will just
show the individual steps in the wizard with little explanation.

Home |Inset Annotate Modify Analyze

S8 ji#4 Land Desktop ® Storm Sewers [i
- _@ LandXML Y_, Import Survey Data -

InfraWorks Autodesk
¥ for A

Impo ‘
.7 Points from File % Import Subassemblies

InfraWorks
#% Import Building Site
@ Import HEC RAS
] Import GIS Data

Import GIS Data

Creates civil objects from an imported GIS data file

Using the Import GIS Data wizard, you connect to the SHP data
file, specify object properties, specify the schema and coordinate
system, map the GIS feature attributes to object properties, define
the geospatial query parameters, and then specify options for
cleaning up the data.

: ImportGISData

Press F1 for more help

f"opmties Manager

€ Import GIS Data - Pipe Networks - Connect to Data X

) Connect to Data

SHP path:
[C:\U sers\ifiye\OneDrive - HDR, Inc\&U2020\D ataSet\SHP\E xisting 300mm Water.shp l E Ea Connect

(Either select a single SHP file, or browse to a folder that contains multiple SHP files.)
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€ Import GIS Data - Pipe Networks - Object Options

Connect to Data .. o :
Civil 3D object: Pipe Network

) Object Options Name:
| existing water
Schema and
Coordinates Description:

Data Mapping: Pipes

Data Mapping:

Structures Parts list:

Standard

Pipe attribute assignment

Civil 3D pipe property Imported data field I
=) *Required
" Geometry Geometry

[=- General

- Name
- Description LAYER
)
=) Geometry
- Start Structure
- End Structure
~ Slope
- Start Invert Elevation
~ End Invert Elevation
- Start Crown Elevation Z1
- End Crown Elevation 22

- Start Centerline Elevation

- End Centerline Elevation

.. _Hhdvaulis Dranartiace
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Pipe attribute assignment
Civil 3D pipe property Imported data field Im
End Centerline Elevation
-1+ Hydraulic Properties
Hydraulic Grade Line Up
Hydraulic Grade Line Down
Energy Grade Line Up
Energy Grade Line Down
Flow Rate
Junction Loss
-- Part Data
Wall Thickness
Material
Minimum Radius of Curvature
Manning roughness coefficient (n)
Hazen Williams roughness coefficient (C)
Darcy Weisbach friction factor (f)

onerDiame s

<

Select NEXT until the network imports
Use the 3D orbit command to view your new network
You can now adjust as required.
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