Modeling Swales & Ponds in Civil 3D 2008

By Josh Jones
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Civil 3D has some great tools for creating 3D med#lponds and swales. This document will
show you how to use many of the tools providediwilGD in 8 basic steps. Before | get into
the steps for creating ponds and swales | warttdavg/ou some common tools you will want to
use while drafting.

While drafting you may want to view what you hawvawin rotated in 3D. This is very helpful to
see if your model is correct. To view an objectobjects, in 3D, simply select all the objects
you want to rotate in 3D, right-click, and seledij€xrt Viewer...

Repeat HELP

Isolate Objects
Clipboard

Basic Modify Tools

Display Crder r
Properties... CTRL+1
Quick Select, .,

Inquiry.,..

Surface Properties. ..

Edit Surface Style. ..

f&. Object Yiewer, %

Select Similar

A window will pop up. If it's not maximized, do s this time.
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4 Object Viewer @
H | Conceptual W \‘“ﬁ ';E = Top w

3|7 QAR AQ B

Standard w

Lens 28 Zoarm 2

Use your mouse to rotate the view in 3D.

Page 4



Modeling Swales & Ponds in Civil 3D 2008

4 Object Viewer @
H | Conceptual W \‘“ﬁ ';E = Top w
3|7 QAR AQ B

Standard w

<

2

Lens 28 Zoarm 2

To change the “look” of the linework, simply rigblick anywhere, select Visual Styles, and then
select the visual style you would like to see.
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1 0Object Yiewer @
H | Conceptual e \Q‘ﬁ ';E = Top ot

Fos eaaaaaa @

Standard w

Close

Pan

Zoorm
Crbit
Mare

Projectian

Wisual Skvles 30 Hidden

Wisual Aids 30 Wireframe
v Conceptual

Reset Yiew %

: R.ealistic
Preset Yiews

Undo Wiew

Set Yiew

Save Image...

Lens 28 Zoarm 2

There may be times when you want to quickly viepr@ile or cross-section of a surface. This
is easy to do. Simply draw a Polyline (command:NFL) where you want the section cut, select
the Polyline, right-click, and select Quick Profile
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Repeat PLINE

Recent Input

Isolate Objects

Clipboard

Basic Modify Tools

Display Crder

Properties, .. CTRL+1
Cwick Select, ..

Cuick, Profile, .. %

Polyline Edit
Cbjeck Viewer, .,

Select Similar

A box will pop up. Check only the surfaces you wiansee in your quick profile. Also change
the styles of your surfaces if you would like.
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-,

%! Create Quick Profiles

i| Learn mare

Surfaces to sample

Select all surfaces

Surface | Select ! Prafile Style i r}

Botkom of Pond
Fia

arading Group 1
LIDAR. Conkours
M-S Grading East

Bl memdimA

[{_ ] I

JO0EOKIO

Prafile view style:

B COS-Left to Riight | [ ]+]

[ K, l [ Zancel ] [ Help ]

Click OK and find some blank space to place yoofila.
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FEOFILE ¥

NOTE: This is a temporary profile and will not stay iouy drawing next time you open it. Do
not use it for final design purposes.

This is also known as the planning/engineering eh@svil 3D has some great tools to help
engineers design analyze the surface. Here ang adeful tools...

# 3 %!
Select the pull-down: Surface Add Surface Labels Spot Elevation
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Surfaces  Parcels Grading  Alignments  Profiles  Corridors  Sections  Pipes

% Gese toce. YT LIS
W Create Surface From DEM.,, 1 :
v | £ @ BylLayer
Create Surface From TIM. .. ~ = O

Edlt Surface 4 _

&dd Surface Labels P i) Add Surface Labels...
 add Legend Table. ..

Slope

Ltilities » Spot Elevation

Spok Elevations on Grid %
Contour - Single
Conkour - Mulkiple

Contour - Multiple at Inkerval

Civil 3D will prompt you to select a surface. Ifyalon’t know what to click on, simply right-
click (or hit ENTER) to select a surface from d.li@nce you have selected a surface, click
anywhere on the surface to place a Spot Elevatibell You can drag the label by clicking on
the label and selecting the square grip:

dp | Label In:;I:-atiI:-n

Click the circle grip to restore the label to Wsginal location.

%!
Select the pull-down: Surface Add Surface Labels Slope
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Surfaces  Parcels Grading  Alignments  Profiles  Corridors  Sections  Pipes

‘,?% Create Surface. .. I Bk G gl E a 7 :
B Create Surface From DEM, ., t 2
v = £ o [ ByLayer

Create Surface from TIM. ..

&dd Surface Labels P i) Add Surface Labels...
E add Legend Table...

-

Slope [%
Lltilities Spot Elevation

Spok Elevations on Grid
Contour - Single
Conkour - Mulkiple

Contour - Multiple at Inkerval

Select a surface just like you do with the Spow&l®n label. Civil 3D will prompt you for a
one-point or two-point slope label. A one-pointdatill automatically detect the direction of
slope, draw an arrow, and label it with text. A fpamint label will draw an arrow based on two
clicks and label it with text.

&!
Select the pull-down: Surface Utilities  Water Drop...
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Surfaces Parcels Grading  Alignments  Profiles  Corridors  Sections  Pipes  Sury

fi‘ Create Surface. ., l m i ] @ E a F =

EEﬁ’ Create Surface from DEM. ..

gy

vizz £ 5 @ EyLayer

Create Surface From TIM...
Edit Surface k

Add Surface Labels r
FH add Legend Table. ..

Lltilities r Expart ko DEM, .,

Yolumes. ..

Bounded Yolumes. ..

Water Drop... %
Check for Contour Problems

Drape Image...

Extract Ohjects From Surface
Move Blocks ko Surface
Maove Blocks ko Aktribuke Elewation

Move Texk ko Elevation

The Water Drop utility will show where water wilbfv on the surface from any point. It will
prompt you to select a surface just like in thet$flevation and Slope tools. Then a Water Drop
dialog box will appear. You can change a few sg#tinefore you run the tool if you'd like, but
you don’t have to.

=i Water Drop
Property Yalue
=l % water Drop Path
Path Layer i AcDbCbjectd: kil
Path Object Tvpe 20 Polyline
El 3% water Drop Marker
Place Marker at Stark Poink o
[ (4 ] [ Cancel ] [ Help

Hit OK and click someplace on the surface.
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The final result will be a Polyline showing the Ipathere water flows based on where you
clicked.

Using whatever method is comfortable for you deteencriteria for your design. You can
sketch your design on paper or in CAD.

Using lines, text, and Civil 3D surface labels,mptaut your design in plan view.

Page 13



Modeling Swales & Ponds in Civil 3D 2008

The plan should include critical elevations of dréint points such as the bottom of the pond
surface, outer-top edge elevations, etc.

In Civil 3D, Sites is a tool that groups objectticategories.

In the Civil 3D Toolspace (pull-down: General Toolspace...) in the Prospector tab, right-click
on Sites and select New...

We will create a few grading Sites. One Site walfbr grading along each side of the
pond/swale.

- B Sites
+-F Mew, ..
3. § %
: wpork LandisML, .
¥
+- ‘ Refresh

+ nll;f Frperuswvror e

Here is an example of naming a Site:
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=i Site Properties - Site

Information |30 Geometry || Mumbering

Marne:
E-W Grading

Descripkion:
The short sides of the pond.|

ik I [ Zancel ] [ Apply ] [ Help

Then click OK.

(!
WARNING: Managing your Sites is very important in Civil 3Pou will need to get used to
managing sites to effectively use grading tools.

)! !

There may be times that you might see this error:
|Grading failed because the solution overlapped an exXxisting grading.
This is because two objects in the same Site arficiing.

To get around this simply create a new Site. Toagaryour sites, go to the Prospector tab of the
Toolspace and expand Sites. To create a new sitplysright-click on Sites and select New...

Page 15



Modeling Swales & Ponds in Civil 3D 2008

- B sites
+ Q Mew. ..
R
wpart LandsML, ..
#- B
+ E Refresh
T s .

Give the site a name and hit OK.

.
=i Site Properties - Site

Information |30 Geometry | Mumbering

Mame:
M-5 Grading East|

Description:

To rename an existing site, simply right-click b site name and select Properties...

= B sites £

+- B Bottam of Pond

o f
= B E-W Grading =
+ B N5 Gradinn Fast Sl
+- B M-S Gradi P%:lerties... 1
+ B Site 1 Mabve ko Site... 1
+ ‘5 Pipe Metwork . |
'ﬁ Corridars Goppbalies:
ER Assemblies Delate. ..
¥ Subassemblie z
+ ﬁ Survey Zoom to :I
ﬁ Wiew Frame & Pan to r
Export LandxML, .. 1
Export analysis, ., h
Refresh i
¥

In this way you can separate your grading objextfhiere are no conflicts.

To change the site you are currently working irgkcthe Set Grading Group button in the
Grading Creation Tools toolbar.
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Grading Creation Tools
F[f @ = @@

(at

Set the Grading Gru:uup|_

Select the new site name...

=i Select Grading Group

Sike narne:
FT1IN-5 Grading E ast

(araup name:

Description: Create a Grading Group

Ik l [ Zancel

...and if needed create a new grading group.
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7 =
=i Create Grading Group
Marne:
-5 Grading East
Descripkion:

Autamatic surface creation
Use the Group Marme

Surface skyle:
~+ICOS-P Contours and Trianc V

Tesselation spacing:
10.00

Tesselation angle:
3°00'00"

[ ]wolume base surface

&4 Battam of Pond iy |

I K %7] [ Cancel ] [ Help ]

*1 0 |

You might get this error when selecting a feature:|

|This feature is not in the Grading Group's site.
This is because the feature line you selectedessida different site.

It is easy to copy feature lines into another ditehe Prospector tab of Toolspace, expand Sites
and expand the site that contains feature lines.
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= B sites
+- B Bottam of Pond
+- B E-w Grading
+- B -5 Grading East
= B n-5 Grading west

Setkings

*2 Alignments
+* Feature Lines .
Skvle Laver 2D Length | 3D Le
& <nones 7Z-FL 62,42 fi

Simply right-click on Feature Lines and select Cop$ite...

= B n-5 Grading west
*¥ Alignments
J|_'|‘L Featur’n limac . o
Properties. .. [
Skyle Laye 30 Le
M ko Sike. ..
JF <none 77-FL ES R IRLE &
Copy ko Site. . 1
Zoorm ko
Pan ko
Refresh

Select a destination site to copy the feature linemnd click OK.
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=i Co py to Site
Destination sike:
@ Bottomn of Pond v 4 =
ﬁ Botkom of Pond
B E-w Grading

Bil W-5 Grading Eas
B sit= 1 &

(¢ This command may change data in both the source and
‘= destination sites,

[ I ] [ Zancel ] [ Help ]

This will make a copy of the feature line into arertsite which will then allow you to use that
feature line.

+ - |

L ) 1 -

The bottom-of-the-pond/swale surface is easy toemeng 2D Polylines. If the surface is flat or
has a consistent slope, all you need are two 2BliRes set to elevations.
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The picture above shows two magenta lines thatheilised to create the outer limits of the
bottom of the pond/swale. Notice that | drew timed wider than they should be. This is
important.

To set the elevations of each line, simply clickaoline, click the properties buttoﬁ\'. ), and
modify the elevation in the properties palette.
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% Palyline w i ﬁ
I &
* | General H
Color M ByLaver =
Laver ZIZOMS1
Linetype ByLayer it
Linetype scale 1 g
Plok skyle By Color é
Lineweight BrwLawer =
Hyperlink. ;%
Thickness n &
3D VYisualization Y
Material BylLaver
=
Geometry a
Verke:x 1 E
Verkex X 1256272.317
Verkex ¥ 220550,203 4
v Skart segment wi,,, O i
= End segment width |0 E
= Global width 0 o
= Elewation 143.28 | H E
E v Area 1] E
[ Specifies the elevation of the polyline relative to the
E Z axis of the objects' coordinate system (2 coordin. .. J_l

If the bottom of the pond/swale has weirs, you wied to draw 2D Polylines that represent the
width of the tops of the weirs.
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The picture above shows that | have 5 weir walls.

NOTE: Civil 3D cannot model vertical surfaces. Thuesir walls need to have a slight slope to
them so Civil 3D can create a surface with the wills in it.

To get the bottom of the weir walls, offset theebrrepresenting the top of the wall 0.01’ to the
outside.

Now that the tops and bottoms of the weir wallsenbgen drawn in 2D, assign each Polyline the
correct elevation using the properties palette.

T B

In the Civil 3D Toolspace (pull-down: General Toolspace...) in the Prospector tab, right-click
on Surface and select Create Surface...
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:-I | /
(71} i H
@B@s  ca,l|s
Active Drawing YWisw ] E o
- S C303101-X-ExperimentSwales? 5oy
& Points o =1
+ “-‘.‘?-‘-‘ Poink Groups
- (2 IS i
5 Aligr Crea&Surface...
N @ Sites Creatéhsurface From DEM. ..
+ ‘B¥ Pipe Create Surface from TIM..,
M corr
$ hsse
5 Sub: Export ko DEM. .,
#- T sury Export Land<ML. ..
A Wigw
Refresh

Give the surface a name that you can easily rezedater...

s -
%! Create Surface
Twpe: Surface laver:
TIM surface hd ZZ-5F-*
Properties Walue
=l Information
Marne Botkom of Pond I J
Descripkion Description
Skyle Z03-E Conkours 1' and &'
Render Material BrylLayer

i\ !é Selecting QK will create a new surface which will appear in the list of surfaces in Prospector,

[ (0.4 l [ Cancel ] [ Help ]

...and hit OK. Expand the Surfaces, expand your nefase, expand the Definition, and right-
click on Breaklines and select Add...
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o & Surfaces
- &% Bottom of Pond
(] Masks
@ Watersheds
o #% Definition

[ Boundaries
ik Break™—--
(G Conts Add...
DEM I Refresh
" Do
(@ Edits
Point Files
{‘?-‘-‘ Point Groups

Setkings

M T T R ot B o T |

ik 4= .

Type in a description and hit OK.

=! Add Breaklines

Descripkion:
Eattam of Pond| 1

Twpe:

Standard V

File link options:

Mid-ordinate distance:
1.00' IHHI

[ ]supplementing distance:

[ Ik H Zancel ][ Help ]

Select the Polylines that you created to reprethenbottom surface of the pond/swale.
Now you need a boundary around your surface.

In your drawing, type REC to draw a rectangle atbyour pond, just outside where the outer
limits of the pond will be. It doesn’t have to beaet.
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In Prospector again, under your new surface dedmiright-click on Boundaries and select
Add...

= (¥ Surfaces
= (& Bottom of Pond
& Masks
&% Wakersheds
- % Definition
& Boundaries

= & Br d...
i o %

Settings

DE Refresh
""," Drawing Cbjecks
@ Edits

Point Files
{‘E-'r‘ Paint Groups

Give the boundary a name and make sure it is aar®@oundary.
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i’l Add Boundaries

Mame:

Temp Boundary

Twpe:

QOuker W
Mon-destructive breakline
Mid-ordinate distance:

1.00

[ Ik ][ Cancel ][ Help ]

Also make sure you check the box next to Non-desemeibreakline. This is important!

Hit OK and select the rectangle you just created.

Your surface is created!

: . H# -
This is the point where the sides of your pond/svesihrt taking shape.
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In the image above the green lines represent flreuter edge of the pond. These lines were
drawn as 2D Polylines. One Polyline is along thiggguine in the street and the other is along an
existing sidewalk on the other side.

Next draw 2D Polylines at the ends of the pond/ewldke Polyline segments to give the illusion
of rounded corners.
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$ '/ *1 %
Select the pull-down: Grading Create Feature Lines from Objects

Grading  Alignments  Profiles  Corridors Ser

i [ Create Grading. ..
.,f Draw Feature Line

wt Create Feature li%nes from Objects

== Cuick Profile. ..
Edit Grading r
Edit Feature Lines r
&dd Feature Line Labels r
iarading Utilities r
Polyline Likilities ’

Select the two lines along the long sides of thalsigond.
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In this case, the long sides of the pond are gmirtige North-South direction so | selected the N-
S Grading Site. Make sure you check the boxestoektase existing entities and Assign
elevations (select the existing ground surfacef) QK.

Do the same thing for the lines along the shoesiaf the pond/swale.
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In this case | placed these lines in the E-W Girgdite because the short sides of the pond are
going in the East-West direction.

Your 2D Polylines have now been converted to Fedtures with 3D elevations that match the
existing ground.

# *1 % # 3!
Select the pull-down menu: Grading Edit Feature Lines Elevation Editor...
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Select a feature line and a Panorama will appear.

You can select the endpoints (triangles) or intetiate points (circles) along the feature line and
edit the properties. This is a very powerful taml fnanipulating these 3d lines.

Use this Panorama to make sure your feature liaes the correct elevations.
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0 )! !
Based on the criteria as set forth by your desgtyp grading criteria in Civil 3D. These are
criteria that will be used by Grading Objects.

Go to the Settings tab of the Toolspace and ex@aading and Grading Criteria Sets.

The above picture shows an example of a few grattitgyia within the Ballard CSO set. The
names are descriptive so it is easy to find thiet igiteria when needed. It is important to name
your criteria well.

You can easily make your own criteria sets andaieria to your sets. Here’s how:

To create your own criteria set, simply right-climk Grading Criteria Set and select New...
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Simply give the new criteria set a name. Whatdstaria set you ask? It is a toolbox of sorts, a
collection of criteria. That'’s all.

Once you have your criteria set created, you carcatkria to it by right clicking on the criteria
set name and clicking New...

In the New Grading Criteria dialog box, go to that€ia tab.

Set the criteria.
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Then go to the Information tab and give the criteridescriptive name.

NOTE: You will need to make separate criteria fosifive and negative slopes.

Notice in the picture above that some names haagative sign next to the slopes. In other
criteria, the word (down) describes the directibthe grade.
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1 !)! 2 3% 4# -1
It is very important to build the pond/swale infsaRight now focus on the long edges of the
pond. Looking at the criteria set forth in the plang phase.

o)
There is a 2% slope a distance of 2’ from the wgeeof curb. We will start here. We already
have the top edge of the curb defined as a felihege

Select the pull-down: Grading Create Grading...
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You will get a toolbar that looks like this:

To get started, we will start from left to right.

Click the Set Grading Group Button...

...and select the N-S Grading Site (this is thew#ecreated that will contain the Grading
Objects that go along the long edges of the pdrtgn click the Create a Grading Group
button...

...and create a grading group called “N-S Gradingu@to
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Setup the dialog box similar to the picture abot@u will want to make sure the Automatic
surface creation checkbox is checked. Click OK.

Click the Set the target surface button...

...and select the Bottom of Pond surface.
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The Bottom of Pond surface is the surface we ctesdelier.

Click the Select a Criteria Set button...

...and select the criteria set with all your gradonigeria.
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Click on the drop-down combo box...

...and select the grading criteria. In this casecs&e@ -2% (creates a surface at a 2% grade
downward, a distance of 2’).

Select the Create Grading drop-down button.

Select the feature line along the curb.

At the Select a Side prompt, click in the centethef pond.

Page 40



Modeling Swales & Ponds in Civil 3D 2008

Apply the grading along the entire length.

Type Y and hit Enter.

Hit Enter twice to accept the default distance é2ijl grade (-2%). Hit Enter one more time to
end the command.
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You will see the grading object and surface appear.

To continue grading, select the next grading aater
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The Surface @ 3:1 (down) criteria draws a gradinjga with a 3:1 slope, projected to a surface
(previously you set the target surface to be thieddo of Pond surface so this is what the grading
object will project to).

Once you select the next grading criteria, cliak @reate Grading drop down button.

When it prompts you to select a feature line, ddleeinside edge of the previously-created
grading object.

Apply the grading along the entire length.

Hit enter to accept the slope. Hit enter agaimtt the command.

Repeat these same steps for the other side obtid/swale (you might need to change to a
different Site when repeating these steps for theraside). The final result will look like a two-
sided pond with a large bottom surface under it.
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! %
You have reached the tedious point of 3d modeNayv that you have the basic shape of the
pond/swale, you need to use 3D Polylines, line§eature Lines to trace the shape of the model.

Use END osnaps to trace your 3D Polyline alongetiiges of the grading objects.

| recommend using 3D Polylines (command: 3DPOLYQduse they are quick and easy to use.
While drafting with 3D Polylines, check the elewais of each vertex by clicking the properties

button ().
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Notice in the picture above, | am on Vertex 2 @¢m the drawing shows me which vertex | am
editing). It is easy to switch between verticexhgking the < > arrows. This allows you to
check/edit the Vertex Z (elevation) for every verte

Once you are finished tracing the model with 3@\Wwork, you can use these lines to create a
new temporary surface.

o %
In the Prospector tab of the Toolspace, right-atinokSurfaces and select Create Surface...
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Give the surface a name and a style.

Click OK.

In the Prospector tab of the Toolspace, expandaest expand your new surface, expand
Definitions, and right-click on Breaklines and &liadd...
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Give a description and click OK.

Select the 3D breaklines that you used to createnthdel.
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5 1)1 2 3 4% - !
To finish the ends of the pond, you will need te 8® Polylines and Feature Lines.

6 | I*1 I & + !
The final step is to create a final pond/swalearefusing breaklines.

In the Prospector tab of the Toolspace, right-ctinkSurfaces and select Create Surface...
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Give the surface a name and a style.

Click OK.

In the Prospector tab of the Toolspace, expandaest expand your new surface, expand
Definitions, and right-click on Breaklines and &liadd...
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Give a description and click OK.

Select the 3D breaklines that you used to createnthdel.
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[
Calculating volumes in Civil 3D is easy!

Select the pull-down: Surfaces Utilities ~ Volumes...
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Select the Create new volume entry button.
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Set the base surface (existing ground) and the aosgn surface (finished ground) and hit
Enter.
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